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ocht medals to Prof. J. Rodhain, Prof. 


Nolga (T. J.) (J Breen, J. Keane Chemical Con- 
stituents of Lichens Found in -Pertusaria 


Ge eee Mohan, J. Keane and], 

Chemical I of Lichens found in Ireland : 
Parmalia conspersa Ach., 876 

Nolf (P. awarded the Grand Cross of the Order of > 
Teopold; 104 

ae . R.), and Dr. F. C. Fraser, Giant Fishes, Whales 

Iphins (Review), 911 
Norman (Dr. V.) of Modern Medical Treatment 


486 
Nome ya . R. Lemberg, B. Cortis-Jones and], An 


between 

Norrish (Prof. R..G. Wy and O. HD Baand Photo- 
decomposition of Aldehydes and Ketones, 195 

North (Dr. F. J.), Humphrey Lhuyd's Maps of England 
and of Wales, 818 

Northrup (Dr. E. F.) (Akkad Pseudoman), Zero to Eighty : 
being My Lifetime Doings, R&@fections and Inventions, 
also My J Around the Moon (Review), 872 

Novak. (F. V.), . F. Béhounek Retention of 

oactive in the Body of Rats and the 


], Overvoltage in 


for a new 
by him, 679, 697; oonfermens 
Oxford University, 819 
andering Spirít: & Study of 
on (Review), 89 
&ndyRadio-biologioal 
» e 
e 


NAME INDEX 


Ns (hof GF) án) 1087 

Nuttall (G. R. F.), [Dr yde and], Air Defence and 
tbe Civil tion (Review), 661 

N; (Dr. J. E.), The Oatalytio Action of Surfaces. 

7 Joocnd edition (Heeiow), 827 


Obata (J.), and R. Kobeyashi, A Direct- 


ing Pitot 
Recorder and its Applicet:ons to Music and 


40 
Odell (N. E. ord Formation, 855 
O'Donovan (D. K.), [Prof. E. J. Oonway, J. M. O'Connor 


and], Influence of Temperature on tho Activity of the 

Kidney in Relation to ita Influenoe on Oxygen 
40 

(Dr.), actors of Vocational Guidance, 394 


Omer-Cooper (J.), Zoological Expedition to the Oasis of 


Siwa, tian Lib 919 
O'Neale (Dr. M.), Peruvian Toxtiles, 32 
ee ee ae and J. H. Shuurmans Bbek- 
Parasitic of the North Bea and 
Belus hae” 


Oppenheimer (Prof. O.), Die Fermente und ihre Wirkungen. 
Buppt. Lief. 6 (Review), 873 
One Ee ee Mon, Nigal), Fessent and: Futu nf Estate 


Ortmann (HL), [N. Richi and], Effect of Pressure on 


Orton (Prof. J. i. Bex Daisey ‘or ths Os end its 
Ranen CSi Somo ee botmon Divalye 
ydrogreph: Fisheries, 505; Oyster 
dr dresses lira: being the Buckland 
Lectures for 1985 (Review), 952 
. R.), Problem of in Physics, 318 
A. W.), Senki A E a Review of the 
for Continued Reincarnation, and 
Mystical States of Consciousness (Review), 1078 
Osborn (R.) Freud and Marx: ae Dielectical Study 
(Review), 544 
Osborne (Prof. W. A.), ooanferment upon, of an honorary 
pu ueni cm PM ME Belfast, 123; Why 
do Stranded Whales Die ?, 101 
Osgood (Dr. C.), Ethnography of the Tanaina, 898 


Ortvay 
Osborn 


van Overbeek (J.), Effect of the Roots an the Production ' 


of Auxin by the 293 

Owen (Dr. D.), Alterna Current Measurements at 
Audio and Radio Frequencies (Review), 687 

Owens (Dr. J. 8.), The Hlectrotor Smoke and Dust Meter, 
831 


Painter (W. H.), [Dr. V. K. Zworykin, Dr. R. R. Law 
and], Projection Television, 286 

Palmer (W. G.), oonferment upon, of a doctorate by 
Cambridge University, 1110 


. O. F. A.), recommended for appomtment as 
in invertebrate xoology in Cambridge Uni- 
versity, 38 ; appointed reader in invertebrate xoo- 
logy in Oembridge ity, 904; and others, 
Transminsi tion in Living Material, 
118 


Peramasivan (8.) Technique of the Painting Process in 
the Temple of Vijeyalaya Cholisvaran in Pudu- 
kottah State, 198° 


NAME 


Paris (R.), [M. Maseró and], Constitution of Sooparoside 
(Booparine) of Sarothammnus ius, 125 

Parker (À.), Eoonomic Position 
541 


Outlook in Germany, 
Parker (G. TE), Dal ir Changes Duo o oe chet D 
the Squirrel Fish, Holocentrus, 88; Oolour in 


686 
Parodi ), Transmission of some Oxides m the Extreme 
Infra-Red, 208;  Char&oteristio Frequencies of 
Chlorates, Bramates and Iodates, 045 
Parr (G.), The Low Voltage Oathode Ray Tube: -and its 
Applications (Review), 1082 


Parrmgton . R.), appointed & lecturer in zoology in 
Cambri pne E 

Partington J. R.), Work of Prof. Richard Wateon, 
808 ; i in the Ancient World (Bedson 


lecture), 1006; and R. P. Towndrow, He 
ilibria with Deuterium, 156; and Dr. D. i 
Levity of Phlogiston, 1089; [E. G. Cowley end], 
Series Effect on the Dipole Moments of some Alkyl 
Halides, 1100 
Paterson (O. O.), conferment upon, of an honorary doctor- 
ate by Birmi Univervity, 80; work of, 351; 
717; A: i 


niversity, 207 

Patterson (J. B. H.), Cobalt, and Sheep Diseases, 363 

Patwardban (Dr. 8. 8.) Palemon, the Indian River 
Prawn, 580 

Pauling (L.), and L. O. Brockway, Oarbon-Carbon Bond 
Distan: 688 


os, 
Pauthenier (M.), M. Feldenkrais and L. Vigneron, The 
Rleotrostebio Valve, 518 
Peacock (Prof. A. D.), and Dr. Ann R. Sanderson, Matura- 
tion in the Thelytokously Partheno-Genetio Ten- 


thredinidm, 240 A 
Peak (D. A.), Stereochemistry of the Bterols and the Bile 
Acids, 280 


Peake (H. J. H.), Problems of the New Stone 551 

Pearce (R. R.), [Prof. W. Suckamith and], The Paramag- 
notio Numbers of the Ferromagnetic 
Metals, 97 

Pearl (Prof. R.), Problems of Population Density, 32; 
Need for the Study of Human Biology, 145 

Pearse (Dr. H. L.), Effect of Hetero-auxine on the Growth 
of Broad Bean Plants in Water Culture, 26 


Pearse (Dr. R. W. B.), [A G. Ga and], Band Spectrum 
of Chromium Hydri 110 


Pearson (G. E.), erment upon, of the Croix de Chevalier 
de la ion d'Honneur, 315 

Pearson . N. E.), Fishes of Paraguay, 510 

Peozenik (O.), and L. Popper, Posterior Lobe of the 
XP. and the Thyroid Gland, 821 

Pedersen. O.), 


[A. Tiselius, Prof. The mdj, 
Analytical Measurements of Ul - 
mentation, 848 z 


Poek (B. M.), Physical State of Jupiter's A: 176 


Peierls (Dr. R.), [Dr. J. F. Allen, M. Zaki Uddin and], 
Heat Conduction in Liquid Heltum, 62 . 

Penney (Dr. W. G.), and G. J. Kynoch, tion Spectra 
Evidence of the on of the Term 
of Nd t t Ion due to Fields, 109 

Pennington (Prof. B. C. B.), [death], 184; [obituary 
article], 225 [ 

Páquazt (Marthe ob i ) M. Boule et H. Vallois, 
Perd Station- e móeolithique du Morbihan, 

Perier (A.) The Torus Mandibuleris and its Ultimate 


Phylogenio tion, 787 
Perkin (Prof. A. G.), [obituary article], 18 


INDEX xxiii 
Perlmann (G.), [Dr. H. Herrmann and], Reaction between 
Proteins and Mi orio Acid, 807 


; [obituary article], 405 
Perren (J.), Equation of Solubility of & Pure 
: ) i with the Bolvent, 477 


Element 48, 193 z 

Perrottet (H.) [E. Briner and], Complementary Results 
on the UR Action of Ozone in the Oxidation of 
Aldehydes, 787 

Perry (Bir Percival), oonferment upon, of an honorary 
doctorate b Fecha University, 80 

Pessler (Dr. W), Volkstumeatlas von Niedersachsen. 
Lief. lu. 2 (Review), 785 

Peters (J. L.), Oheok-List of Birds of the World. Vol 3 


: ) M serbian Gypay Feest-Deys, 115 
Petrovič (Dr. A.), ian ys 
Pétry (P.) Interpretation oP Observations and Measure- 


Pettersson (H.), Abundance Ratio of Thorium to Uranium 
in and in the Bee, 821 E 
Pfeiffer (Dr. H. HL), Self. b 10 
Spindle under Moshanioal Inffaanoo, 770 . 
(HL. 8t. John) Archmological Exploration in 
ia, 885 
Philrp (G.), [death], 1048 
ip (Prof. J. O.), appointed deputy vioe-chancellor of 
ndon University, 207 
(D. W.) [H. M. Hudspeth and], Coal Measure 
Part 1, 818 
Phillis (Dr. H.), and Dr. T. G. Mason, Concentration of 
Solntes i Vacuolar and Saps, 370 
Phillips (Dr. P.), [obituary], 39 
Philpot (1: St. L.) elected a senior research fellow. of 
] College, Oxford, 694 


Picard (Prof. L.), Fauna and Climate in Early Palestine, 
497 

Pickard (Sir Robert), elected vioe-chancellor of London 
U ity, 201 


niversity, 
Pielou (D. P.), (Dr. D. L. Gunn, J. 8. Kennedy and], 
Classification of Taxes and Kineses, 1064 
Pierce (E.‘L.), A Plankton Colleotor for Fast Towing, 1014 
Piercy (Dr. N. A. V.), Aerodynamics (Review), 685 
Piggott (8.), Origin of the Long Barrow, 1103 


igott (8. J.), Progress of Marin 589 
Oe) ie Doroth MN ], Coupling 
of Diamutations with i n of Phosplete*in 
Muscle, 64 i 


Pirotta (Prof. P. R.), 

Pittard (Prof. E.), 
677; and EH. Beylan, 

ity and Area of the Occipital Perforasion in the 
ds, 737 

Plate (Prof. L.), [death], 922 

Platonov (G. P.), [P. J. Schmidt and], Anabiosis and Fish 

without Water, 557 

Plomley (N. J. B.), and G. B. Thompson, Distgibution of 
the Biting-Louse, 199 ; 

Plotaikow (Prof. J.) Allgemeine Photochemie. Zweite 
auflage (Review), 444 

Pochin (E. E.), [T. Lewis and], Pain Werves, 325 ` 

Pohl (R. W.), and others, nduction of Electrioity in 
Solida, 


[deat]; 455 
igi Civilization and the Hittites, 
Cranial 


International 


Hare and m an 
Examination of the Sense of Duration (Review), 341 
Poole (Dr. H. H.), Measurement of Submarine Daylight, 
50; A Oonvenient Form of Gelvanometer Shunt for 
Use with Rectifier Photo-cells, 876 
Poole (J. H. J.), A Synohronous Olock Time-marker, 876 
Popper (L-} [ . Peoxenik and], Posterior Lobe of the 
H, ysis and the Thyroid Gland, 821 
Porret (D.), ang Dr. E» Rabinowltgit, Reversible Bleaching 
* of Ohlorophyil, 821. ? . o 


xxiv NAME 
Potts (F. A.), [death m [obituary article], 575 
Poulton (Sir B.) The History of Evolutio: 
Thought as Recorded in Meetings of the British 
Association, 895 
Poulton (Dr. E. P.) Heat Production, Nutrition and 
Growth in Man, 413 
(Dr. R. L.), The Way I Went; 
(Review), 870 
Prain (Sir David), 
Borla (Dr. P.), [ 


Prentiss (Dr. 4. M}, Chaminade in Ware 
Chemical Warfare. With chaptere cn ses deste 
Maroc oe ee ena tonel: Bituatión, by 
Major G. J. B. Fisher (Review), 3 

Prettre (M.), 


&n Irishman in 


présentés 
toluminesoenoe, 

Varsovie, 20-25 Mai 1986 (Review), 787 
T H.) Meohanimm of Growth in Planta 
Pay (Dr T E-) egpointedviccbenadir or Birming 


ham Uni work of, 923; the Univer 
sity and the ational Life, 1007 
(J. W. 8.), & demonstrator in zoology 
Cambridge University, 1026 


Pritchard (Ogpt. J. L. Fiight in the 165 

Proctor (Mary), and Dr. A. O. D. Comets : 
their Nature, Origin, and Place in the Rclenoe of 
Astronomy ines e 

Prosad (Prof. K), and A. T. Maitre, Intensity and 
Structure Changes of the La Emission Lines of Cu 
and Fe on Intense 

Pruvot (ML), Antaretio Pol 


Mi: AA 
"7 
iib De E. B. Lodiam Ht Gordon Rule and], 
Power of Turbid Solutions in an 
P ee Fat 
Pryor ac Up de e Ro ANO Dra OO. 


Tetas Broniewski, B. Sulowski and], Some 
Chemical Properties of Yery Pure 


Peeodomah (Akad) (Dr, E. F. N ) Zero to 
Eighty : My and 
annin. My Journey und the Moon 
d Gy i 

ids of the Rhododendron, 813 

Pugh (B) ae - T. David and], Influence of Hydrogen 
and Water Vapour roe upon the Combustion of Carbon 
Monoxide Mixtures, 1 


PUR: Gildas ca Bromides, 656; [F. Serba 
and], Gallium (4), 656 
Posey (A. (A. G.), ipa C. Carter and], awarded the 
rial prixe of the Royal Aero- 
nautical Society, 1094 
Pullen-Burry (Miss B.), [obituary], 922 
pulley (Dr: O. O.), [Dr. A. L. Green and], Control of 
Fading in Long-distance Radio Communiog- 
tion, 709 
Pulling (Grace E.), The World from a Window Garden, 722 
Purser (G. Bucceasion of Broods of Lebistes, 155 
Pu: 98) f. F. G. and], Devernalization 
ye by Anmrobio Conditions and Re- 


db) ea ead Low Tem ture, 547 
Pye . D. T) Mel the Aero Engine (autumn 
f the 


Pyman (Dr. F. L.), Researches in Chemotherapy, 400; 
Chemotherapy of Amobicides, 882 


Quick (H. E.), A. Re Waterson amd, Grenamertan dondgi 
Deakin, a d Nemertpan i, Wales, 


INDEX 


€ 


Qulam (J. P, awarded is 


. E.) D. Porret and], Reversible Bleach- 


ine oh yil, 321 
Rebkin E. B.), Polychromatic Plates for Color Behse 


Examination (Review), 49 

Radoftchitch (Mlle. Milka), Influence of the Solvent on 
Ap Wu Bees NR d Acetylaceto- 
nate, . 

Ragoxina (M. N.), er a CUNT ES 
the Ectoderm of the Gastrula Triton taomiaius, 
199 


Rainey (R. O.), Absolute Configuration of the Naturally, 
RUE 4 Ammo-Asids, 150 

Raman (Sir C. V.), appointed. protemor of: physics at the 
Indian Institute of Baience, 

Ramanathan (Dr. E. R.), Hffeot of 

on a Magnetometer, 

Ramsay . J. A.), 

mental zoo in U: 
(A. B.), os. Parb2(Beviow), "317 

Ran (J. T.), appointed to a Warren research fellowship, 

232 


Rao (B. Sundara Rama), [Prof. B. Bhagavantam and], 
Adiabetic and Isothermal Compreemibihties of Heavy 


Water, 1099 
Reo (N. K. A.), [Prof. B. N. and] Changes in 
in Leaves ing Senescence, 728 
Rapeon (Prof. E. J.), [obituary article], 889 
Ratoliffe (J. A.), [K. . Budden and], An Effect of Catas- 
tro I Disturbances on Low-frequency 
Rattra; (be 8, Indirect Ta TN ( 
y R nB.) e gene ivi): 
Ses jab rius edd 
(Review), 
Reunkiaer = €.) b ML Gilbert-Carter, 


Plant Life Forms (Review), 1036 
Raventos (J.), [A. J. AE and], Pharmacology of Tetra- 
meth: 


Rawdon mith (Dr A. Y), (0. S. Halpüm, Prof, H 
and], Response of the Ear to a Phase 
74 


awing (Dr. B. O.), Action and Theory of Photographio 


pment, 997 
Rawlins (F. PEG G.), The Natural Philosophy of Paintings, 
219; Kremann's Zusammenhänge zwischen physi- 
md chemischer Konstitution 
(Roviow), 83 


Ray (A.), . A. Girard, G. "Richard and], SOL URDU 
Aotion of some Aromatio 

RAÀy Bir P. C), retirement from Palit profe of 

at the Caloutta University College of 

Bcience and election as professor emeritus ; work of, 


762 
Rayleigh (Lord), The t thought to have been seen in 
the nigabeurhood Alternate Current 423 ; 
president of the British Association ; work 

rare Surface Layers on Glass and Silica, 470 
Raymond (Prof. A.), elected president of the International 
Congrese. ot the History of Boience and Technology, 


1 
-Hamet and Colas, Botanical Origin of Chuchu- 
h 8234 

Read (Prof. H. H.), Metamorphic Rocks of Unst, Shetland 
Island, 731 

Read roe NM T The Growth 


Chemistry (Review), 624 
Reboul ud &nd J. eere Ionr 


Radiations of Low 
Reck (P (Prof. ro, Hy mis 8 


the 
obituary article], 851 
Reddi (K. R.), and Dr. 
tation, 88 


‘Bonti’ Fermen- 


Redlich (Prof. O.), elected president of the Vienna 
Academy of Boienoes, 882 


Quantum 
Metals, 1078 


NAME INDEX 


osoenoo of Zino-b. vr Temperature V on 
of the work functions of Clean and of Thoriated 


Reinig (W. -h Die 
Fig Te decina ride dere 
) Theory of Beams Resting on a Yielding 

Wn eA M 

Renaud (Prof. E. P- Erebitario Arohæology of North: 
Hestorn New Maxico, 7 

Rendle (Dr. A E m. Vawcobi idi Wigsaco£ Jnscabsns 
Vol. 7, late Marchant Moore and Dr. A. B. 
Rendle (Review), 802 

Renier (Dr. A.), elected a foreign fellow of the Geological 
Soni of London; work of, 883 

Reynolds J. B), Observational Evidence for the Dis- ~- 


of Matter in Space, 887 


Uterus the latter part of Geatation, 546 
Rice (8. F.), awarded the Parsons scholarship in marine 
engineering of tho Institution of Naval Architects, 
Rich (T.), Devices for Fighting Fires, 271 = 
Riohard (G.), [Dr. Sem n Rer oe A Antimicrobial 
of some Aromatic Compounds, 288 
Richardson (F. Addc C. F. Goodsve and], Existence 
) 


Axis] Spin end Weapons of the 
Richardson (L. R.), J. Robbins, 
cea Seti tud Pianis Taker le Inter- 


of Polymerization, 880 
we XR gt Ce 


the g and s of Phaseolus vulgaris, 385 
Riehl - [G. Graue and] In of Porous 
ee nr oe of Pressure 


Rieman, II] (Prof. W.), and Dr. J. D. Neuss, Quantitative 
Analysis (Review), 914 


a TE 
the Ruhidieen Code Alpe MIS 
. Delorme and H. Gamelin, Distribution of 
and Iron in the Oonifers of Quebec 
Province, 1027 
Ritehio (A. D.), appointed Sir Samuel Hall of 


phisophy and publio administration in 
niversity, 207 


Ritchie (Prof. J.), Natural History Outlook, 417; The 
Distribution of Animals (Review), 620 

Riverdale (Lord), inted ohairman of the .Advisory 
Couneil to the Commi 


Robb Bratt (D EIL H. TEPPO 
meld Inetitete, Oxford Uni- 


5 and Mary A. Bartley, Thiazole and the 
‘of ae ee ee 
end L. R. Richardson, Pyrimidine and Thiaxole 


Robbins 


Ixy 


Intermediates as substitutes for Vitamin B, 770; and 
F. Kavanagh, Intermediates of Vitamin B,, and growth 
of yoes, 043 

Roberta (Dr. A. L.), National Smoke Abatement Bocioty : 
Annual Conference a+ Leeds, 691 

Roberta (E. J.), Grass Drying, #48 r, 

Robertson (Sir Ohhriea Grant), resignation from Birming- 
ham University, 694 


Robertson (B. 8.), leoturer in regional anatomy 
in Uni Dundee, 207 
Robertson (Dr. J. M), [A. E. Ubbelohde and], A New 


Form of Resorcinol, 289 

Roberteon (Sir Robert), inted director of the Salters’ 
Institute of Tnduatrisl Chemistry, 723 

Robinson (G. A.), dcs B. Byng and], Education in Industrial 


HO), and F. N. Chasen, The Birds of the 
"aporte Bida; Birds 
of the Shore and Estuaries (Review), 1034 


Lysosyme, ; [A B. Meggy and] 
Synthesis app to the Stero. 
Robinson (W. H), [Prof. N. A. Kent, Royal Aye and] 


Structure of Ha of Hydrogen, $5 7 
Robson (J. M), and Dr. A. Schinberg, (Hatrous Reactions, 
inoluding Mating, produoed by Triphenyi Ethylene, 
Hoher (G. D.), appointed MERE VNDE decor OE physics 
in Manchester ity, 207 
Roets (G. C. 8.), [Dr. C. andj, Duality of the 
porphyrins in Bovine Porphyrinuria, 


ei in (O. G.), [death], 960 
Roholm (K), Fluorine Intoxication (Review), 488 


tlo 
.), (A. E. rns ORE a ele Dr. 
and], Diffarences in the Chromogenic 
Properties of Frodereiar and Marine Piah Liver Ola 
Mair Thomas Hike), and W. A. O. etae id 


of Gold. Seventh edition (Review), 258 
Rosen (A. ae © Television Cable, 355 
thal and], 


(Dr. H.), [Dr. J. B. Bateman, Dr. H. Loewen- 
Pee hee c 
tie on Diologloal Substances, 1068 
ee pore. retirement of; work of, 185 


Roasier (P.) Defni of Stellar Colour lour Indexes; the 
Wien- ion in the Calculation of the 


itude of a Star, 125 
Rots fric appoint chairman of tho of 


Oalloge, 190 


F Engineering 
Rothschild ) io 203: [0 [obituary artiole], 574 
Rotter (Dr. H.), Pro Effect against ental 
Rickets of Rats of a single massive dose of mD, 


Pieces dU te Ünbemiy bores of Qe 
ns in the University Libraries of 


British Isles, with their tive holdings, 
titles in the World List of ee Portes: 19 
(Review), 786 


Roure E). p: Boeler and], Disappearance of Brélas 


Comet, 

Roussell (Dr. A.), and ao Researches nto Norse 
Culture in Greenland, 8 

Rousset (A.), New Measurements of tho Pactor of Depolar- 
ization of Light diffused by Argon, 251 

Roussy (Dr.), elected rector of Paris University, 888 

Rowe (Prof. F. M.), [E. J. Oroes and], Prof. A. . Perkin, 18 

dig KEE M.), Geographical end Culturel Regions, 


Roy Œ. K.), [Prof. B. K. Mitra and], Anomalous Dielectric. 
Constant of Artificial Ionosphere, 586; 1088 
(Ramesh Chandra), ) [Baret Chandra Roy anf The 
RAN 2 Vols. (Howie), 213 213 
Roy Sarat Chandra),® and 
2 Vols. Pier ui 318 


xxvi NAME 
Rule (H. Gordon), [Dr. E. B. Ludlam, A. W. and], 
twal Rotatory Power of Turbid Solutions in an 
trio Field, 194 

Rumer (G.), [Dr. . Landau and], Production of Showers 
by Heavy Particles, 682 ` 

Rushton (Dr. W.), Blindness m Freshwater Fish, 1014 

Rushton (Dr. W. A. H.), Transmission of Excitation in 
Living Material, 118; appointed lecturer in physi- 
ology in Cambridge University, 128 

Russell (Gon. F. F.), &warded the Buchanan medal of the 
Royal Society, 840; presented with the Buchanan 
medal of the Society ; work of, 980 

Rutherford (Lord), Search for the Isotopes of Hydro- 
gen and Helium of Mass 8, 303; [death], 717; Prof. 
A. B. Eve, 740; Prof. J. Chadwick, 749; Sir J. J. 
Thomson, 751; Sir William Bragg, 752; Prof. Niels 
Bohr, 752; Prof. F. Soddy, 758; Prof. E. N. da C. 
Andrade, 758; Sir Frank Smith, 754; Funeral of, 754; 
farther tributes to the late, Prof. 8. Meyer, 1047; 
Prof. A. Norman Shaw; Prof. Niels Bohr, 1048; 
Prof. G. Heveey, 1049; Duo de ie, 1080; Prof. 
J. Stark; Prof. O. Hahn, 1051; f. E. Fermi; 
Prof. L. Wertenstein, 1052; Dr. P. Kapitxa, 1058 

Van Rysmselberghe (Prof. P.), [Prof. T. De Donder &nd], 
Thermodynamio Theory of Affinity (Review), 844 


Bt. Ji (Dr. J. K. 8.), &ppointed a demonstrator in 


in omiy, 123 
-), Palæolithio Man in Norfolk, 781 


Europe (Masters lectures), 159 
Salis (Prof. E. J.), Education and the Btudy 
of Plants, 415; 669; 707 
Salmon (Bir Isidore), Metrio System and British Export 
o, 1089 li 
Balt (Dr. G.), appointed a lecturer in xoology in Cambridge 
Uni 904 


Sam (Prof. R. A.), retirement of; work of, 227 

Band (Dr. HL J. 8.), The Sign and Symbel of Heat of 
Reaction, 809 

Sanderson (Dr. Ann R.), [Prof. A. D. Peacock and} 

. Maturation in the Thelytokously Parthenogene 
e Lenthredinidg, 240 

Sang (J. H.), awarded a Hutchinson studentship for 
500 at Bt. John's i 476 

Sansome (Dr. F. W.), The New Cytology ( tow), 1083 

ag rene . B. R. Bose and], sve of Wood- 
Rotti 818 

Sarnoff (D.), Science and Society, 459 

Bato (M), Barbels of J. ish, 429 

Saunders (Sir Charles E.), [death], 184 

Saunders (Miss E. R.), Floral orphology: a New Out- 


look, with referenoe to the tetion of 
the . Vol l(Beeiew), 182 
Baunders . K. J.), [obrtuary article], 1043 


Sapmders (O. A.) appointed Clothworkers’ reader in 
lied od ios at the Imperial Oollege— 

City and lege, London, 88 
Savory (T. H.), Mechanistic Biology and Animal Behaviour 


(Review), 49 
Sawer (Z.), f. D. H. B. Mosallam and], 
Visible Adsorbed Films and the Spreading of Liquid 
at Interfaces, 287 
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Major-Genl. Bir Frederick Maurice (Review), geo 

Halle Academy, The, 1652-1987, 179 


oe beeryatory, Astrongmiocel work at the, 649 
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Dr. J. E. on fessor of preventive 
medicine and epidemiology, sony 

Hawai, ee eck Marriage in, De R. Adams (Review), 


Hawthorn, A Disease of, W. J. Dowson and W. A. R. 
Dillon Weston, 116 

Hay val PS 1810-1864, History of the, Capt. F. B. 
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uiia es ae 
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Dr. O. O. de O. Ellis, 985 

Inland Water Survey: Committee: Second Annual 
Report, 1036-87, 1106; im Great Britam, Dr. B. 

i 1106 
Insanity, Civilization and [1887], 693 
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grees Drop Need n ee eee Bonet 679 
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Japan: Astronom: AT Ear Decapod Crustacea of, Z. I. 
Hoan 7 Western Science in, D 
J. Sakurai, 205; Crust Displacements in, f. 
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of the Dispersion of, Colloidal solutions of Silver, 

O. Jausseran, 200; larization of, diffused by 
New Measurements of the Factor of, A. 
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International Co-operation in Social and Economic Problems 


A! a time when confidence in the League of 

Nations is being sadly shaken, the progress 
of the International Labour Organisation, as 
` shown by the recently issued annual report, is a 
welcome reminder of the realities of international 
co-operation. The emphasis which the tragic 
events of the last few years has laid upon the 
necessity of social justice as a condition of peace, 
both internal and external, has brought the aims 
and the potentialities of the Organization into 
stronger relief. 

Beyond question the Organization has emerged 
stronger, and not weaker, from the slump. 
advisory and information services have been 
increasingly. recognized by countries all over the 
globe. Its activity has been more than sustained, 
and there was never a time when & wider prospect 
of constructive work could be discussed; even 
in membership, the withdrawal of Germany in 
1933 has been offset by the entry of the United 
States, the U.S.S.R. and Egypt. 

The outstanding features of the past year have 
been the success of the American Labour Con- 
ference at Santiago, which has stimulated the 
publication of & series of valuable monographs on 
economic and social conditions in South America, 
the Maritime Conference dealing with hours of 
work at sea and the World Textile Conference 
convened at Washingten at the end of the.year. 


Ita , 


Despite all political and ideological differences 
which impede international relations at the present 
time, the good will necessary for international 


agreement is still to be found in the social field. - 


The technical aspects of migration problems are 
once again receiving attention, and a fresh start 
is being made in dealing with the social problemg 
of the countryside. 

What gives especial interest to the annual report 
prepared by Mr. H. B. Butler, director of the 
International Labour Office, however, is the 
admirable survey which he presents of the inter- 
national situation as a whole. Avoiding the snare 
of excessive occupation with the details of the 
progrees of the International Labour Organization 
itself, he gives us a balanced and impartial 
discussion of many of the national temdencies and 
policies, upon the integration of which the future 
of our economic and soolal order depends. In the 
present report, for example, he reviews the extent 
of recovery from the slump, seeks to indicate 
certain lessons to be learnt and to emphasize some 
of the main problems and tender wes at the present 
mament. 

To-day there oan be no doubt that a large 
measure of reoovery has been &ooomplished, but 
there are widéspread doubts as to the attainmefit 
of any real stability og equilibrium. ver, 
the a Sees has been achieved mainly By the 
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positive action of Governments and peoples, and 
this in itself affords an excellent reason for learning 
from experience of a slump to build barriers against 
the recurrence of similar catastrophes. 

The evidence of recovery afforded by charts of 
production and unemployment is decisive. It is 
less convincing in statistics of world trade, and 
freer international trade remains one of the prime 
necessities if any real confidence about stability 
or permanenoe of recovery is to be felt. Only a 
beginning has been made in stabilizing currencies 
and in reducing trade barriers, and in the mean- 
time the growth of armaments and the uneconomic 
activity which it represente constitute a serious 
threat to such recovery as has been achieved, all 
the more in & period of rising prosperity. Mr. 
Butler’s survey should leave no one in doubt as to 
the menace which recent developments in this 
field present to economic and social progress until 
& peace system peanta by ax Gioie League 
of Nations has been organized. 

It is, however, in his discussion of the lessons 
of the slump and of current problems and tendencies 
that Mr. Butler is most suggestive. Against the 
unoomfortable realization that prosperity does not 
of iteelf move along a straight and even course but 
is inclined to proceed by upward and downward 
waves, he sets a firm conviction that the experience 
of the alump has demonstrated that man is capable 
of exerting & degree of control over his economic 
destiny. This is the more important because the 


~ buffets of economic misfortune are no longer 


accepted with the same docility as in the past. In 
fact, the demand for a national economic policy 
may become as insistent as was the demand for a 
pubHo health policy fifty years ago. 


The experience of the slump has already revolu- . 


tionized the traditional view of the unemployment 
problem. It has disposed of the old fetish that 
there is no such thing as involuntary idleness, 
and that effprte to provide work or sustenance for 
the unemployed are an unjustifiable interference 
with the law of supply and demand. The positive 
value,of State aid to the unemployed has been 
demonstrated beyond question, independently of 
ita economic value. 

Sir Josiah Stamp’s recent plea for investigation 
of population questions finds further support in 
some of Mr. Butler’s comments on population 
changes in relation to unemployment. The greater 
dffficulty of reabsorbing displaced workers is not 
due entirely éo the greater impact of technical 
changt on the volume ofemployment ; the fecline 
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in the rate of population increase in all Western - 


countries is a much more serious factor, which 
aggravates the effect of technological unemploy- 
ment. Moreover, technical changes mean now not 
merely new vocations for the younger workers or 
entrants to industry, but also actual displacement 
of those already at work. Vocational training to 
an increasing extent involves the training and 
re-adaptation of the older workers. This situation 
is the more serious because, while the changing age 
distribution in population is increasing the supply 
of older and decreasing that of younger persons, 
the &ooelerating tempo of industry is constantly 
reducing the age of maximum efficiency and con- 
sequent demand for older workers. 

The difficulty of finding employment for middle- 
aged workers of all types is enhanced by the 
natural prejudice in favour of young men and 
women, even in the newer and growing oocupa- 
tions for which middle-aged men are quite suitable, 
and one of the gravest dangers at the present time 
is that the ‘hard core’ of elderly unemployed will 
continue to grow, with serious consequences to the 
whole economy of social services. Fortunately, the 
experience of the slump provides weloome evidence 
of the ability of social insurance as an institution 
to meet the exceptional and unprecedented de- 
mands upon it and even to extend ita operations. 
This fact, however, streases the necessity for close 
attention to the effect of the changing technique 
of industry on the character of the insured popula- 
tion and to the biological changes in the com- 
position of almost all Western populations. Only 
by careful investigation of the problems thus pre- 
sented can we hope to secure the stability of our 
social insurance systems under growing pressure. 

It is remarkable, in some ways, that the de- 
pression has led to increasing recognition of the 
value of the minimum wage, and that the dogma 
that the most effective way of combating de- 
pression lay in the reduction of wages has largely 
been refuted. At the same time, it is increasingly 
recognized that incomes, not wage rates, form the 
foundation of living standards, and considerable 
progres has been made in raising thé standard 
of civilization by supplementary methods such as 
family allowances, educational allowances or social 
insurance. Equally remarkable is the fact that the 
problem of leisure has been accentuated, not re- 
tarded by the slurp. The tendency has been 
towards shortening the working week and not 
lengthening it, as in previous slumps. The problem 
of lejsure, whether from the point of view of 
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holidays with pay or education, forms part of & 
general demand for & better and wider life which 
is the present trend of social progress. 

Mr. Butler makes pertinent comments upon the 
importance of monetary policy in its international 
aspects, but even here he can point to evidence of 
the beginnings of a new monetary technique, which 
may assist in dealing with some of these social 
and economic problems in accordance with the 
ideal of social practice. Moreover, in the extension 
of Government intervention in the economic world 
he sees further possibilities of progress, if only the 
horizons of thought are widened and not limited 
to nationalist boundaries. He recognizes that 
it is almost inevitable for nations to attempt some 
degree of national self-sufficiency, clearly as he 
recognizes the dangers and disturbance to progress 
caused by the voluntary isolation of so large an 
economic unit as Germany. He reiterates the 
importanoe of foresight and planning in connexion 
with armaments and avoiding another depression, 
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and the' necessity for developing an adequate 
technique for this purpose in time. 

No reader of. this report can be in any doubt 
as to the seriousness of the consequences of certain 
tendencies in national policies in economic and 
social affairs at the present time, or to the impera- 
tive need for thorough scientific investigation of 
population and allied questions. Nor does Mr. 
Butler leave us in any reasonable doubt as to the 
efficiency of existing international co-operation in 
social and economic questions. Even the few 
examples he cites of recent experimenta at control 
within national boundaries indicate how hopeful 
the future might be if public opinion oould be 
stirred to demand the necessary investigation and 
co-operate planning. This latest report gives us a 
most encouraging prospect of the possibilities of 
social control at the very time when scientific 
workers have come to consider, on a scale more 
widely than ever, just what might be done to 
elaborate an adequate programme and technique. 


Offence and Defence in Gas Warfare 


Chemicals in War: 

a Treatise on Chemical Warfare. By Dr. Augustin 
M. Prentiss. With Ohapters on the Protection of 
Civil Populations and International Situation, by 
Major George J. B. Fisher. Pp. xviii 4-739. (New 
York and London: McGraw-Hill Book Co., Ino., 
1937.) 456. 


T ER &uthor's intention in the publication of 
this comprehensive work is to present to the 
public an authentic account of a much mis- 
represented and misunderstood subject, to give the 
American point of view on chemical warfare and 
to trace ita development from ite beginning in the 
World War to the present time. He is well qualified 
to undertake such a task, as he.served in the War 
as assistant to General Fries, who was chief of the 
Chemical Warfare Service of the American 
Expeditionary Forces, and he has been on oon- 
tinuous duty in the American Chemical Warfare 
Service ever sinoe. 

Colonel Prentiss describes in full detail all the 
chemical agents that were used by each of the 
nations engaged, and also their method of manu- 
facture and their comparative success, and he 
discusses the probabilities of their future employ- 
ment as well as poat-War developments. He refers 
to the sensational articles which appear from time 
to time about some new super-gas, a few hundred 


pounds of which, dropped from aeroplanes, could 
destroy New York. These, he says, are invariably 
the figmenta of the imagination of writers who 
have neither technical nor profeesional knowledge, 
and they are found to be, when analysed, without 
the slightest foundation of fact. But this does not*e 
mean that there may not be much more effective 
chemical agents in the future, though there is little 
to be gained in finding them while the full poesi- 
bilities of those already known remam unexploited. 
For example, an average of only 33 casualties 
resulted in the War from the use in battle of 1 ton 
of mustard gas, whereas it has been proved experi- 
mentally that there is enough potential poison in 
this quantity to kill 45 million men! 

The evolution of the tactics empleyed in dis- 
charging gas clouds and artillery and trench 
mortar gas projectiles is traced, and the opinion 
is expressed that gas tgoops were more highly 
developed and more extensively employed by the 
British (the Special Brigade) than by any other 
nation. He also confirms the opinion held in Great 
Britain that the use by the French of prussic acid 
gas in their shells (of which four millions were 
filled with the substance) and by the Germans of 
their Blue Croes shells (of which fourteen millions 
were filled) were two of the major errgrs in the 
gas war. Far too many ehemical agents were used 
in thé field, and there were long delays’ixf their 
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production ; and gas was filled into shells designed 
for high explosive, which, with the fuses supplied, 
were quite unsuitable for the purpose. In fact, a 
heavy price was paid for lack of pre-war prepara- 
tion, and the wonder is now how the amazing 


~ resulta achieved were ever accomplished. 


The author has some interesting remarks to 
offer on the gassing of cities, and he considers that 
the effecta of volatile gases, such as phosgene, can 
be largely. avoided by taking refuge in buildings, 
closing the windows and doors and seeking the 
upper floors. Mustard gas sprayed from aeroplanes 
would be much more effective, and if it reached 
the target aimed at, it might result in serious 
non-fatal casualties to all unprotected persons 
exposed to the vapours for a period of half an 
hour. 

Major Fisher, also of the U.S. Chemical Warfare 
Service, who has written the chapter on the pro- 
tection of civilian populations, is of the same 
opinion. He thinks that the spraying of liquid 
chemicals from aircraft necessitates flying at 
altitudes of not more than 300 ft. and the deposit 
of spray directly on exposed personnel; but that 
this task would be so difficult that the employment 
of such liquids in serial attacks would be limited 
to the dropping of vesicant-filled containers. 
“All military experience with chemical warfare,” 
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he says, "shows that gas may be countered by 
organized protection. Careful planning and pre- 
paration to this end must, therefore, appeal to and 
elicit the co-operation of every publio-spirited 
citizen.” It is interesting to note that the measures 
he advocates are precisely those recommended in 
the Air Raid Precautions handbooks publighed by 
the British Home Office, namely, the utilization 
of designated rooms within homes or residential 
or commercial buildings, and sealing them as gas 
refuges. 

There are very complete chapters on chemical 
defence, and in summarizing the effectiveness of 
chemical warfare in the field the author tabulates 
a great deal of information collected from all avail- 
able sources to show the increasing use that was 
made of gas in the War and its relative value to 
other weapons in casualty production: gas was 
four to five times more effective. Each casualty 
required 500 lb. of high explosive or 5,000 rounds 
of rifle and machine-gun ammunition, whereas a 
casualty resulted from the firing of every 224 
mustard gas shells. 

This volume contains more than seven hundred 
pages, and is well illustrated. It comprises a very 
complete and impartial study of chemical warfare 
in all its phases, and is therefore a valuable book 
of reference. C. H. FOULKES. ~-~ 


Organic Chemistry of Nitrogen 


2 The Organic Chemistry of Nitrogen 


By Prof. N. V. Bidgwiok. New edition, revised 
and rewritten by T. W. J. Taylor and Dr. Wilson 
Baker. Pp. xix +590. (Oxforü: Clarendon Press ; 
London: Oxford University Press, 1937.) 25s. net. 


[VPE o Aa D n DUE 
*thoroughly interesting to reed on account of 
the way in which the subject-matter is presented, 
but is also sufficiently comprehensive to serve, for 
ordinary pttrposes, as a reference book for the 
range of material treated. The seoond edition of 
N. V. Sidgwick’s “Organico Chemistry of Nitrogen", 
which has been entirelp rewritten by T. W. J. 
Taylor and Wilson Baker, preserves that balance 
between interest and comprehensivenees which 
made the original so valuable. These authors have, 
in fact, adhered closely to the plan of the first 
edition in dealing only with the simpler organic 
oompounds of nitrogen, although necessarily the 
ngwer book is longer, as it presents much material 
only discovered since 1910, the date of the first 
edition. , For* the most part the actual chapter 
headings of the two books are the same : tHo new 


edition omita the chapter on derivatives of uric 
acid, only heterocyclic compounds which contain 
one nitrogen atom being treated; it omite also 
the subsection on the simpler alkaloids; it re- 
places the subeectibns on amino-acids and on 
aliphatic diazo-compounds and: hydrazoio acid by 
separate chapters; and it treets all the carbonic 
acid derivatives together in one instead of two 
chapters. 

Much of fundamental theoretical importance has 
happened in the twenty-seven years which have 
elapsed since the publication of the first edition. 
An old controversy in the chemistry of organic 
nitrogen centred around the question as to whether 
nitrogen could exert five valencies. The electronic 
theory of valency bas since provided an answer 
to this question, leading to the formulation of 
nitro- and azoxy-compounds, the nitrile and amine 
oxides, and compounds of the type NR, as de- 
rivatives of quadri-govalent nitrogen. 

In the introduction, Prof. Sidgwick stresses his 
belief that the conception of resonance is the most 
important development which structural chemistry 
has had since its extension to three dimensions by 
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van't Hoff. Use has been made of this idea through- 
out the book to explain the remarkable stability 
of oertain compounds (for example, aromatio com- 
pounds), the notable modifications often exerted 
by one group on the properties of another (for 
example, the &mino- on the carbonyl group and 
vice versa in an amide), and generally the absence 
of isomers to be expected from the older structural 
formule. 

As in the original book, questions of structure 
are treated very fully, and physical as well as 
chemical methods of determining configuration are 
discussed. Here the new edition contains much 
fresh matter, owing to the development of physical 
methods. Among these may be mentioned the use 
of (a) Raman spectra, for example, to prove the 
presence of traces of HN:C in HC:N, and to 
elucidate the structure of the isocyanides, the 
cyanogen halides and the thiocyanate ion ; (b) the 
electron diffraction method, to prove that diazo- 
methane has an open-chain structure; (c) X-ray 


Coronation 


A History of the English Coronation 

By Prof. P. E. Schramm. Translated by Leopold 
G. Wickham Legg. Pp. xv+283. (Oxford: 
Clarendon Presse; London: Oxford University 
Press, 1037.) 125. 6d. net. 


OW that the coronation of His Majesty King 
George VI is & thing of the past, it is 
possible to take stook of the more immediate 
results which have emerged. Among these not 
the least impreeelve is the manner in which it has 
been emphasized on all sities, as never before, 
that this ceremonial has a living meaning for the 
peoples of the British Empire. It has been, in 
fact, from first to last, and not merely on one 
day and within the Abbey walls, a solemn act of 
mutual dedication between king and people. In 
this unprecedented appreciation of the solemnity 
of the occasion, science has played no small part 
by the application of its resources to meet the 
needs of the occasion, especially in methods of 
record and transmission of news, and more par- 
ticularly by the manner in which the general 
public has been enabled to participate in the 
varled ceremonial and pageantry through the 
development of wireless telephony and the ocine- 
matograph. 

This expansion beyond the immediate scene of 
action in essence breaks no new ground. It follows 
tradition in incorporating the coronation rite in 
the life of the people. This has been brought out 
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analysis, to show that the azide ion is linear ; 
(d) dipole moments, to distinguish between syn- 
and an&-N-ethers of oximes, to fix the structure 
of azobenzene as trans- and to confirm the structure 
of the tsocyanides ; (e) heats of formation of links 
from atoms, to prove the structure of the cyanogen 
halides. 

The book should be of great value to students : 
for whereas, under the present system of short 
intensive courses, it would scarcely be possible for 
& science degree student to master the whole 
contents, yet the greater part of it may be said 
to be useful examination knowledge; whilst to 
read the whole book cannot but be interesting and 
stimulating, since it shows how problems are 
attacked, and indicates, to some extent, further 
subjects requiring elucidation. To more senior 
people, no longer students in the technical sense, 
the new volume will be weloome as an old and 
valued friend, after long absence returned with 
added charm and strength. E. H. I. 


Ceremonial 


by the more serious attempts which have been 
made to trace the history of the observances 
marking the inauguration of a king in British 
history. Among these, Dr. Schramm’s account 
takes ita stand in the first rank, if only for its 
appreciation of distinctive features in a peculiar 
product of English methods in practical affairs. 
In the matter of the English coronation, indeed» 
Dr. Schramm is something of an enthusiast. His 
book conveys the impression that not only is it 
pivotal im the English constitution, but also that 
its history is a mirror of the relations of king, 
church and people in domestio affairs, just as, at 
least in the early stages, it was made a determinant 
of the status of the English monarch in Continental 
contacts and policies. In form, Dr. Schramm holds 
it to be completely an expression of the English, 
character, while in & sense it is ite supreme political 
achievement. His study of the English royal 
inaugural rite falls into two sections, of which the 
first is & comparative history of the practices of 
northern Europe from the time of the earliest 
records, and the second contains three eassys on 
the theory of the coronation, which deal respeo- 
tively with the rite of anointing, the electoral 
element in the acclamation and recognition, and 
the contractual element in the coronation oath. 
Dr. Schramm writes with an authority which is 
firmly based on & close study of the English 
coronation ordings. His profound knowledge of 
the ‘medieval mentality. towards questions of a 
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theologico-legal nature, such as for example in- 
vestiture, adds weight to his judgment in matters 
of doubtful interpretation ; and when, as on 
oocasion, he differs from generally accepted 
opinion, his verdict cannot be lightly set aside. 
His analysis of the development of the rite in 
relation to the growth of constitutional theory out 
of current events in the successive periods of 
English history is both stimulating and sug- 
gestive. 

The rite, as we know it from textual evidence, 
is traced by the author to St. Dunstan in the 
tenth century, ite derivation being West Frankish ; 
ibut the elementa of the rite, it is admitted, were 
of-a much more ancient origin. Dr. Schramm 
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makes the pregnant suggestion that early practice 
must be viewed in the light of the fact that, in the 
passing of possession, the Saxons made no dis- 
tinction between ‘public’ and ‘private’; while the 
enthronement of the heir is compared with the 
pagan custom of seating the one who carries on 
the succession on the burial mound of hjs pre- 
decessor as a alue to the resolution of the apparent 
opposition between inheritance and election. 
While Dr. Schamm pointa out that there is a 
magical background to the ceremonial throughout, 
he has barely touched on this aspect. This is the 
more to be regretted, as he has thereby weakened 
his treatment of the origins of the rite in what is 
otherwise an excellent study. 


African Pleistocene Mammals 


Wissenschaftliche Ergebnisse der Oldoway- 
Expedition 1913 

Herausgegeben von Prof. Dr. H. Reck. Neue 
Folge, Heft 4. Pp. 14248 plates. (Berlin: 
Dietrich Reimer, 1037.) 84 gold marks. 


HE fossil remains of mammals found in the 
Middle Pleistocene freahwater deposits at 
Oldoway in Tanganyika Territory are interesting 
because they include several survivors from the 
Pliocene period, mingled with a typical modern 
African fauns. Primitive elephants, such as 
Dinotherium and Mastodon, and three-toed horses, 
became extinct in Europe before the 
Pleistocene period, lived in east Africa until 
towards the end of this period, and were associated 
with numerous mammals which are only varieties 
of those still existing on the same continent. We 
therefore welcome another instalment of Dr. H. 
Reok’s valuable volume on the oollection of these 
fossilgmammals which he made in 1913, and look 
forward to the early publication of & similar report 
on the second collection made in 1931 by Dr. 
ey'8 expedition, in which Dr. Reck also took 


The new instalment of the German report begins 
with an exhaustive description of the remains of 
antelopes by Dr. Ernst Schwarz. For this work 
Dr. Schwarz found it necessary to study and oom- 
pare the skeletons of the existing African antelopes 
more closely than they had been studied and oom- 
pared before; and his observations suggest some 
changes in the generally accepted classification, 
which he discusses and tebulates. Among the 
foafils he recognizes only fourteen species, which 
are very few compared with the gumber of species 
now living round Oldoway. He also notes that ome 


of the fossils belong to species which at present - 
exist only farther north in Africa. With rare 

exceptions the foasil forms must be regarded as 

merely varieties of the existing species, but they 

are sometimes of smaller size with leas developed 

horns. A variety of the brindled gnu i8 so common 

that it seems to have lived on the spot in large 

herds, and a considerable proportion of the 

remains belong to young individuals. 

In the next two chapters Dr. W. O. Dietrich 
describes some fragmentary remains of pigs and 
giraffes, among which two teeth and a metacarpal 
bone of Sivatherium are the most interesting. The 
teeth were at first referred by Schlosser to Hellado- 
thervum, but the later discoveries by the Leakey 

expedition suggest that the new determination is 
more likely to be correct. 

In another chapter Dr. A. T. Hopwood describes 
the remains of horses, among which the distal 
half of the associated three metataradls belongs to 
a three-toed form like Hipparion. The teeth, 
which probably represent the same species, seem 
to be referable to StyloMpparion ; this occurs 
fossil in the Orange Free State. With these frag- 
ments have also been found teeth and bones of 
ordinary one-toed horses, among which the well. 
preserved lower jaw of an apparently new species 
of zebra is noteworthy. 

In & concluding chapter Dr. Reok himself 
describes the frontlet with horn-oores of a remark- 
able antelope, which seams to belong to a new 
extinct genus. He is to be congratulated on having 
thus completed the task of making known the 
Oldoway fossil mammals which he and his 
colleagues began more than twenty years ago. 
There now remains only the geological report, 
which will complete the work. A. B. W. 
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Annual Reports on the Progress of Chemistry for 1936 
Vol. 83. Pp. 512. (London : Chemical Society, 1987.) 
10s. 6d. 


THE annual reports on the progress of chemistry, 
published by the Chemical Society, have for long 
tended to become collections of monographs on 
selected phases of the process whereby the science is 
advancing along the parallel paths of experiment and 
theory. In this way both professional chemists and 
other readers interested in the progress of the natural 
sciences cen best be presented with an outline aketch 
of what is in reality & rapidly expanding and fre- 
quently changing picture. 

The subject-matter is broadly divided into radio- 
activity and sub-atomic phenomena, general and 
physical chemistry, inorganio chemistry, orystallo- 
graphy, organic chemistry, biochemistry and 
analytical chemistry. The method of treatment may 
be exemplified by quoting the titles of the sections 
of organic chemistry, as follows: stereochemistry ; 
carbohydrates ; natural resins ; aromatic compounds ; 
dehydrogenation in the determination of structure ; 
Murs of polycyclic hydroaromatic compounds ; 

natural products of the sterol group; heterocyclic 
compounds; alkaloids ; vitamin B, and thiochrome. 
Under ''Ohemioal Kinetics”, the quantal theory of 
chemical change, the object of which is to predict 
the absolute.magnitude of the velocity of chemical 
reactions of all kinetic orders in homogeneous and 
heterogeneous systems, is discussed. The chapter on 
atomio weights refers to the importance of establiah- 
ing an invariable standard for chemical work, a 
requirement which has arisen from the discovery that 
oxygen in air is heavier than oxygen combined in 
water. A summary of recent work on fluorine and ite 
compounds and on the rare earths is given; it is 
interesting to be reminded that the rare earths as a 
whole are not particularly rare, being as plentiful in 
Nature as lead, xino or cobalt. 

Reference is made to a new modification of insulin 
therapy involving the use of protamine insulmate, 
and considerable space is deveted to the phenomena 
of photosynthesis in planta, whilst the new magneto- 
optic method of chemical analysis is briefly criticized. 
Since in every case the authors are investigators of 
acknowledged authority, the volumes of this series 
are of permanent value as well as of immediate 
interest. A. A. E. 


An Outline of Malayan Agriculture 
Compiled by D. H. Grist. (Malayan Planting Manual, 
No. 2.) Pp. xiii +888 +86 plates. (Kuala Lumpur: 
Department of Agriculture, 1936.) 8 dollars. 
Tms handbook, which has been prepared by the 
Agricultural Department in Malaya, is an enlarged 
and completely revised edition of one published some 
years ago. Ib supplies information on all aspeote of 
The first chapters are devoted to a general die- 
cussion on agricultural conditions (including land 
tenure) and agricultural practice throughout the 
Peninsula. Part 8 of the volume deals in detail with 
the major crops, which are rubber; coco-nuts, rice, 
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oil-pelms and pineapples. Parte 4 and 5 are devoted 
to the numerous secondary and minor crops of that 
region, including the large groupe represented by 
fruita, vegetables and spices. Although some of the 
crops or planta dealt with, such as the durian 
mangosteen and rambutan are typicelly Malayan or 
East Indian, most of the others are cultivated gener- 
ally throughout the tropics. The book should there- 
fore be of interest or value to agriculturaliste in other 
parte of the tropics besides Malaya. In the section 
on livestock, cattle, pigs, poultry and freshwater fish 
are dealt with, and in the appendix there are liste 
of import and export duties, Malayan weights and 
measures and & full bibliography. A large number 
of photographs are used to illustrate the text. 

The authentic nature of the information and the 
amount of detail contained in this handbook, com- 
bined with the care and thoroughness with which it 
has obviously been prepared, should place it in the 
front rank of works on tropical agriculture. 


Higher School Revision Mathematics 


By L. Crosland. Pp. vii+164+xviii. (London: 
Macmillan and Co., Ltd., 1987.) 8e. 0d. 
Tux usefulness of the author's ‘Revision Mathematics” 


for the First School Certificate Examination has led 
to & request from teachers for a similar book dealing 
with the pure mathematics required by the non- 
specialist for the Second or Higher Certificate 
Examination. The present volume has therefore 
been compiled to supply this demand. 

The book provides a large number of exercises 
arranged in four main groupe : algebra, trigonometry, 
geometry and calculus. Each section is introduced 
by some fully worked-out questions which are well 
chosen to illustrate the main points essential for 
adequate revision. The graphical illustrations are 
especially clear, and should lead pupils to see thát, 
what they sometimes consider to be rather a dull 
part of the subject, is really very interesting and 
stimulating. The section on integration, too, deserves 
special mention for ita clarity and completeness. It 
should certainly help to pilot the pupil through the 
great sea of the calculus. 

The concluding section consista of a very useful set 
of typical examination papers illustrating thegstan- 
dard required by the various examining authorities. 

The book is excellently adapted to ita purpose, and 
may be confidently recommended. We notice a few" 
errors which will no doubt be corrected in a future issue. 


Quantity Surveying for Builders: 

a Text-Book for Surveyofs, Civil Engineers, Builders 
and Contractors. By Wilfrid L. Evershed. (Direotly- 
Useful Technical Series.) Fourth edition, revised. 
Pp. xix+282+12 plates. (London: Chapman and 
Hall, Ltd., 1936.) 108. 6d. net. 

THe fact that this work has necessitated four editions 
in fourteen years shows that ib is fulfilling a definite 
need. Designed to illustrate methods commonly used 
in the best London practice, and clearly illustrated 
and set out, it can be recommended, with confidence 
nob qnly to studeñta of quantity surveying, but also 
to the practitioner. 
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The Synthesis of Large Molecules* 


‘By Prof. H. Mark, University of Vienna 


NORMAL molecules with which the organio 
chemist has been concerned for many years, 
and which have led to an enormous number of 
interesting and important chemical combinations 
with valuable properties, have molecular weights 
between 50 and 2,000. Only a very few of them are 
smaller and few are larger, but even then they do 
not exoeed these limits by a considerable amount. 
For some time, it has been known that oertain 
types of chemical reactions lead to products which 
do not orystallixe and to which therefore was 
attributed the name of ‘resins’ or ‘reain-like’ sub- 
stances. To identify and reproduce them was very 
difficult ; hence for a long time it was considered 
that they could not be taken as objects for acien- 
tiflo investigation. But these substances offered 
mechanical, thermal and electrical qualities which 
made them very important from the technical 
point of view, and interest in their structure and 
synthesis began to develop. 

On the other hand, the study of such natural 
products as cellulose, proteins, rubber, starch, 
silk, chitin, eto., led to the conclusion that their 
structural principles were the same as those of 
the synthetic resins ; and the interest in this group 
of bodies was intense in view of their biochemical 

“and technical qualities. Therefore a number of 
scientific workers began to investigate large 
molecules with enthusiasm ; and our knowledge 
of them has rapidly increased. 

It was found that two types of large molecules 
exist, one with chain-like molecules, another with 
large molecules which have the structure of a two- 
or tlree-dimensional network. In both cases, the 
number of atoms which are held together by 

enormal chemical main valencies is very large— 
between l0*eand 10!—and henoe their molecular 
weight Hes between 104 and 10*(O = 16). Several 
other qualities of these large molecules have been 
studied and cleared up; for example, their shape, 
reactivity, mechanical and optical behaviour, eto. 

After our knowledge on the outstanding qualities 
of these bodies had reached a certain point, 
interest was aroused in that type of chemical 
reaction by which such macro-molecules are built 
up, and it is proposed to give a very short survey 
of the present state of evidence of this kind of 
chemical reactions, the so-called polymerization and 
polycondensation reactionse ° 
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THE POLYMERIZATION REACTION 


Small organic molecules with one or more 
double bonds have the peculiarity of polymerizing 
under certain conditions of temperature, pressure, 
eto. This polymerization leads mostly to maoro- 
molecular substances, which are therefore also 
often called high polymers or high polymeric 
substances. Let us consider the most simple 
chemical molecule with a double bond, namely, 
ethylene and ita derivatives. 

In this case the total polymerization reaction 
(of an ethylene derivative) is given by the relation 


n.CH,—-OHX — (CH, . CHX),. (1) 


In this equation, X signifies the substituent 
(H,CH;,0,C,H,, OH, eto.), ^ is a number of the 
order of magnitude between 10* and 10*. The 
left side of the equation (1) represente a great 
number of independent small molecules, each of 
which is completely known regarding ita struoture 
and contains a double C-C linkage. The right 
side gives & large moleoule, the struoture of which 
is not quite olear in all ita details, whioh oontaina 
all the atoms contributed by the » molecules linked 
together by main valence bonds. 

Frequently the macro-molecules built up from 
ethylene monomers are chains, and in such cases 
one may write equation (1) in more detail thus: 


^.CH,-CHX— , 
CH,-CHX+CH,-CHX),_,-CH = CHX. (2) 


In this case, & certain assumption is made aa to 
the internal structure of the chain-like macro- 
molecule, an assumption which is justified in 
some cases by considerable experimental evidence. 
Many chain polymerization processes were carried 
out with substances of this kind and formulated 
by relations of type (2), and it may be pointed out 
that Staudinger in Germany and Carothers in the 
United States especially have worked systematio- 
ally in preparing macro-molecules by the aid of 
such processes. 

Beaides the material which is built up hereby, 
and which at first absorbed the whole attention 
of investigators, theemechanism of the process by 
which such long chains are formed is also of great 
interest and hence should be studied systematically. 
We have therefore in Vienna in the last five years 
carried out some series of experimenta to elucidate 
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the different steps of typical polymerization 
reactions. 

From the beginning, it is clear that the numerous 
independent particles on the left side of equation (1) 
cannot be linked together in one single collision 
process, which would have & vanishing probability, 
but thgt there must be a kind of growth, which 
builds up the long chain. This growth process is 
the aim of our studies ; it seems to be not only of 
solentiflo interest in connexion with the physical- 
chemical problem of reactivity, but also of technical 
and biochemical importance. The technical 
significance may be confirmed by the fact that a 
great number of synthetic high polymers are of 
considerable interest, such as artificial rubber, 
insulators, varnishes, etc., while the biochemical 
importanos is indicated by the observation that our 
own bodies and the akeletal substances of all 
planta and animals are built up of high polymeric 
substances and that therefore the growth pro- 
ceases of organized Nature may be connected with 
the reactions studied. In any event, a profound 
knowledge of the simplest polymerization reactions 
will be indispensable for the understanding of 
natural growth. We thought, therefore, that it 
might be worth while to devote some work to 4 
thorough investigation of the kinetics of poly- 
merization. 

The general situation was not unfavourable : 
the kinetics of normal chemical reactions even of a 
rather complicated type was oleared up recently 
to a considerable extent by such scientific workers 
as Abel, Bodenstein, Bonhoeffer, Hinshelwood, 
Polanyi, Rideal, Semenoff, H. 8. Taylor and others. 
The experimental procedure is not too complicated 
and the methods of following gradually the rate of 
the prooees are more or lees worked out. Besides 
our own studies (carried out in the Chemical 
Institute of the University im Vienna by Breiten- 
bach, Dostal, Jorde, Marecek, Pilch, Raff, Rudor- 
fer and Suess) in the last four or five years, 
authors such as Bawn, Chalmers, Flory, Melville, 
Norrish, Rideal, Schulz, Taylor, Vernon and others 
have contributed valuable results, and one can 
summarize the present state of our knowledge in 
the following way. 

(1) The whole polymerization process is very 
complicated, even when only chains are built up, 
and depends to a high degree on such experimental 
conditions as temperature, pressure, solvent, 
presence of catalytically active bodies, etc. But 
in the simpler casee—and only these have been 
studied carefully up to date—one can always 
distinguish three typical stepg in a reaction of this 
kind 


(a) The building of germs or nuclei. No poly- 
merization can take place if there is not an iniia- 
tion process, by which unsaturated and highly 
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reactive ‘germs’ are formed. This process can be 
monomolecular, bimolecular or of another order, 
and furnishes the centres of growth. It consiste in 
the fact that in & certain molecule a very high 
amount of activation energy or unsaturation is 
concentrated either by impact with another 
particle of high energy, or by absorption of & 
photon or by the formation of an intermediate 
oombination. In any event, this germ-building 
reaction is rather slow and very dependent on the 
temperature or on the presence of a catalyst 
(inoluding light). 

This first step has been called the ‘starting’ 
process, and we can formulate 4 thermal bi- 
molecular starting reaction, for example, 


OH,=CHX + CH,=CHX — 
—OH,—OHX-—CH,—COHX-—, (a) 


where the nucleus on the right side has two free 
chemical main valencies and therefore representa 
a very high free energy. Consistent observations 
by different workers led to the conclusion that the 
activation energy of the starting reaction in the 
case of polymerization of ethylene derivatives lies 
between 20,000 and 30,000 cal. per mol. The 
reaction is therefore slow and the germs are pro- 
duced with & limited velocity. 

(b) The reaction of growth. If an unsaturated 
germ is formed in the solution, there are two 
possibilities. for its further fate. It may oollide 
with another molecule (monomeric substance or 
solvent) and be deegcivated by the impact. In 
this case, the nucleus just produoed is annihilated 
again and no polymerization is started. But the 
germ may also react with the colliding particle and, 
if it is a monomeric molecule, may add it according 
to the relation : 


—CH,—CHX —OH,—CHX — + CH, = OHX— 
—CH,...CHX— (b) 
This is a ‘growth step’ and processes of this type 
lead to the result required, namely, to long chgins, 
supposing that they follow one another very 
quickly. Really high polymeric bodies can only 
be formed when a slow germ produotign is followed * 
by a quick growth reaction. 

In fact the rate of reaction (b) is very much 
higher than that of (a). „Measurement shows that 
(b) goes at least 10*-fold quicker than (a) ; every 
nucleus is built, begins at once to grow, and 
rapidly gives & chain of considerable length. This 
high velocity is easily understood: the free 
valencies at the end of the germ and of all inter- 
mediate members of the growing chain represent 
& high energy, and therefore the activation energy 
of the addition reaction (b) is rather low, lying 
between 4,000 ang 8,00Q cal. per mol., and explains 
the Apid growth, which da nearly indepbndent of 
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temperature. Very interesting resulta concerned 
with the steric factor of growth would lead us 
much too far and cannot be considered here. 

If the growing chains meet no obstacle during 
their period of adding monomolecular material, 
they will grow so long aa molecules of the poly- 
merixing substance are available, and the result of 
the whole process will depend only on the 
velocity of germ formation, k,, and of growth rate, ky. 
The competition of these two influences was dis- 
cussed quantitatively by Dostal and Mark, and 
formule have been derived and compared with 
the experimental results. It seems that only in 
very special casea one can reduce the whole com- 
plicated polymerization process to these two steps 
alone ; mostly it is necessary to take into account 
a third elementary effect, which interferes with 
these two steps, namely, the breaking-off of the 
growth. 

(c) Breaking-off processes and sudden finishing 
of growth. Our general knowledge of addition 
reactions between molecules shows that with in- 
creasing size of the reacting particles the prob- 
ability for & successful oollision, that is, the 
addition of & new member in the chain, decreases 
very rapidly with increased size of the molecules, 
even if the activation energy remains quite oon- 
stant. Investigations of Evans, Eyring, Hellmann, 
Polanyi, Syrkin and Wassermann show that the 
reactivity falls off very quickly even with medium 
molecular weight (200-400). It is therefore to be 
expected that the rate of growth would be very 
much dependent on the actual chain length, an 
influence which was introduced into the formul; by 
postal and Mark, with the consequence that the 
growth-rate of an individual chain falls off slowly. 
Comparison with experiment showed that under oer- 
tain conditions the polymerization of styrene seems 
to be remarkably influenced by this peculiar effect. 

On the other hand, one must be aware of the 
fact that a third type of reaction finishes the growth 
of tho chains by annihilating the active groups at 
their ends. Thus we have to introduce & third 
reaction constant, k, which summarizes all 
"possibilities for the saturation of the reactive spots. 
They are rather numerous, and it is therefore 
difficult to get a olear idea of the chain-breaking 


process. : 
(1) When the chains are flexible, it may happen 
that the two free valencies on their ends react 
with one another producing a ring molecule of 
many members. Such molecules are known from 
the work of Miller, Ruzicka and others, and even 
the kinetios of their formation was cleared up to a 
certain degree by Freundlich and Salomon. We 
do mot yet know exactly how much this factor 
influences ¢ given pol ization reaction, because 
we have wo effective means of finding out ehow 
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many ring molecules are present in the product of 
& particular polymerization reaction. In this 
connexion, new experimental evidence is wanted ; 
such a breaking-off reaction would be mono- 
molecular. 

(2) A growing system can loose ite active ends, 
if a hydrogen atom wanders along the chain and 
if a double bond is formed at one end : 


—OH,—COHX—... —OH,—CHX— — 
CH,—OHX—... -OH=CHX (e) 


The probability of such isomerization will be 
inversely proportional to the actual length of the 
chain, and & breaking-off reaction of this type will 
be of the first order, short chains being in greater 
danger of undergoing this isomerization than 
longer ones. Actually, in the case of short chains 
(n=2 or 3), the final products of this reaction 
could be isolated in one or two cases, but it is not 
yet clear what role this type of chain-outting plays 
in the whole : 

(3) The annihilation of a single active group 
at one end of the growing thread-like molecule can 
also be accomplished during a collision according 
to the equation 


—OH,... OHH* — CHX —+M—> 
— CH, . . . CH=CHX + MH* (d) 


Here the hydrogen atom H* jumpa under the 
influence of the collision with M from the penulti- 
mate carbon atom to the colliding particle M, and 
a double bond is formed. Several types of this 
reaction have been discussed. by Dostal, Flory, 
Mark and Schulz. The probability of such a 
process is proportional to the concentration of the 
unsaturated ends and to the concentration of M. 
The latter partner may be any molecule able to 
take up a hydrogen atom present in the 
reacting system, for example, a normal monomerio 
particle, another growing chain, a solvent molecule 
or any impurity of the solution. Even the wall of 
the vessel could produce the change expressed by 
the relation (d). Therefore it is not easy in a given 
case to say precisely what will happen. 

An important and interesting question is : What 
happens to the energy which is set free by the 
process (d) 1 As a new O-O bond is formed, we may 
estimate the energy excesa of (d) to be about 
70,000 cal. per mol. It may remain in the chain 
and increase ita internal vibrations and rotations ; 
perhaps with the effect that after a certain average 
life-time the second end of the chain is also 
stabilized by a similar action. But the energy may 
also be transferred to M and create a highly active 
particle. If M is a monomeric molecule, it can be 
trangmuteted into & new germ, Bo that one chain 
is ended by (d) but another is started. There are 
signs that something like that happens under 
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certain experimental conditions. If M is a solvent 
molecule, the energy may be dissipated by oon- 
secutive collisions, but it may also be attached to 
one monomeric particle in the course of reproduc- 
tion of a germ with the aid of the solvent. In 
recent papers of Dostal, Flory, Mark, Schulz and 
others, these various possibilities are discussed and 
brought into relation with the experimental facta. 
The result is that at present no polymerization 
process can yet be resolved quite clearly into all ite 
elementary steps, but there is no doubt that the 
three above-mentioned processes, namely, chain 
start, chain growth, and chain ending always take 
the outstanding role during a polymerization 
reaction. Inoreasing experimental material will 
enable us to separate more and more neatly the 
different possible steps and to work out something 
like a fine structure of polymerization reactions. 


POLYCONDENSATION REACTIONS 

This is the second type of reaction by which 
high polymers can be produced. , Here also. we will 
confine ourselves to reactions which lead to pure 
chain polymers. In & oondensation reaction & new 
molecule is built by removal of a pert of the 
reactant particles ; this part is usually water. If 
& dibasio acid, for example, suocinio acid, reacts 
with glyool one geta : 


HO.H,0—CH,.OH + HOOC.CH,.CH,.000H —> 
HOH,C.CH,0.0C.0H,.CH,.COOH --H,O (e) 


"The Sohe elipse - 


AS old practice was revived on May 27, when 
& joint meeting of the Royal Society and the 
Royal Astronomical Society was held to receive 
reporte on the expeditions organized by the Joint 
Permanent Eclipse Committee of the two societies 
for the total solar eclipse of June 19, 1080. It 
was sad to observe that on this occasion the 
tradition by which the president of the Royal 
Astronomical Society sat facing the audience along- 
side the president of the Royal Society was allowed 
to lapse 

Prof, F. J. M. Stratton opened the discuseion 
with an account of the expedition to Kamishari in 
Hokkaido, staffed from the Solar Physics Obeerva- 
tory, Cambridge, with the addition of Dr. T. Royds, 
of the Kodaikanal Observatory, sent by the 
Government of India.  He*mentioned that the 
site was ohosen after oonsultation with the 
Meteorological Office and consideration of the dats 
supplied by the National Research Council of 
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This esterification leads to & molecule which can 
again react with an alcohol or with an acid, pro- 
ducing further reactive molecules and growing 
thus slowly to a long chain with alternate aloohol 
and acid members. 

Reactions like this have been investigated 
recently by Dostal, Flory, Marecek, Raff and 
others. They are much easier to deal with because 
the intermediate producta are not unsaturated 
but of the same type as the monomeric substance. 
It is therefore not & chain reaction, which we have 
before us, but a stepwise esterification for which 
kinetic formule can be derived without serious 
difficulties. The problem of the mutual interaction 
of three different elementary processes as it has 
to be solved in the case of polymerization is here 
reduced to the mathematical study of & step 
reaction with many steps. The production of 
‘germs’ is here of the same order of magnitude as 
the velocity of growth, and therefore the chains 
which are formed are much shorter than in the 
‘case of polymerization. Therefore a fairly good 
agreement was obtained by comparing the results 
of experiments with the above-mentioned formulm, 
and the problem of polycondensation reactions 
does not offer serious difficulties to a quantitative 
understanding. 

This is & reason why the efforta of workers are 
being more and more concentrated on the study 
of polymerization processes, which still offer & 
great number of unsolyed and interesting problems. 


of June 19, 1936 


Japan. Unfortunately, the prevailing wind which 
should have given the desired weather for the 
eclipse chose the wrong week to prevail, and the 
day of the eclipse was cloudy. The secondghalf 
of the partial phase was happily olear, and Dr. 
Royds was enabled to carry through most of his | 
programme successfully; second gontact waa * 
observed through gathering clouds which spoilt 
by soettering light the ub Leu of observing 
intensities of chromospheric lines at 
different heights above the sun’s Tab though flash 
spectra were obtained ; within five seconds of the 
commencement of totality the sun was completely 
covered by cloud too thick even for the infra-red 
cameras to penetrate; the sun did not emerge 
into a clear sky until 10 minutes after the end 
of totality. 

It was unfortunate that the half of the eolipstd 
sun which was ig clear sky for second contact 
and fer the first few secogds of totality was on the 
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opposite limb to that of second contact, and valu- 
able observations were lost by a margin of seconds 
only in the race of moon- and clouds to cover the 
sun. Prof. Stratton devoted his remarks to the 
part of the programme which was lost due to the 
clouds—the polarization of the coronal light to 
be observed by Dr. C. W. Allen with a double 
camera and a Niool prism in front of one lens, 
and the direction of polarization of skylight in 
the neighbourhood of the eclipsed sun, to be 
observed photographically by himself and visually 
by Dr. F. W. Aston with a set of Nicol prisms 
and Savart plates. Prof. Stratton paid a tribute 
to the generous help and aasistance received from 
the Japanese authorities and scientific colleagues, 
and mentioned that, of the three neighbouring 
Japanese expeditions, all of whom had a clear sky 
for the eclipse, one was led by Prof. Mateukuma, 
of Sendai University, who had stood down from 
his original plan to go to Kamishari to make room 
for the English party. 

Dr. Royds next gave an account of his measures 
of the displacement of the Fraunhofer lines at 
the centre and limb of the sun’s disk with and 
without an eclipse. His values were as follows: 


Mean displacement to red 


Intenalty Without eolipse During calrpee 
of lines Centre Limb Centre lamb 
A. A. A. A. 
110 0-0100 0-0122 00078 80-0125 
52 0 -0064 0 0148 0-0068 0-0151 
3-0 0-0050 0-0122 0 0058 00116 


It was clear from Dr. Royds’ eclipse observations 
that the values obtained from the limb without 
,odlipse had not been seriously affected by light 
scattered from the bright centre of the disk, which 
would especially affect the weak lines. Observa- 
tions had been made at distances from the centre 
of the sun’s disk of 0, 0-28, 0-57, 0-76, 0-80, 0-95, 
0 97 times the sun’s radius: the observation at 
0:992 and the hoped-for observation of chromo- 
spheric lines were lost owing to clouds. The ex- 
planation in terms of convection currents for lines 
of different intensities originating at different levels 
* jn the sun, Which had been offered for the dis- 
crepancies at the centre of the sun, could not hold 
for the limb, and the divergencies from the pre- 
dicted Einstein displacements had yet to be 
explained. 4 
Dr. R. O. Redman discussed the advantages from 
spectrophotometry of the chromosphere of a 
jumping slit spectrograph (taking & series of ex- 
posures with & fixed plate) over a continuously 
moving alitless spectrograph: there was lees 
trouble from scattered light, higher resolution, 
greater purity of spectrum, and no trouble such 
a8 arises from the varying width of the steadily 
narrowing crescent photographed with the gitleas 
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instrument. He described the moving back 
camera specially designed by Mr. O. R. Davidson 
and himself for the eclipse, the instrumental set- 
up, and the programme of exposures at intervals 
of one second carried out at the eclipse through 
second contact. As defined by the final disappear- 
ance of the Fraunhofer spectrum, totality oom- 
menoed 1 second late on the computed time. 
Dr. A. D. Thackeray gave an acoount of the flash 
spectra secured by Dr. Redman with the moving 
plate camera and by himself with the Hills quartz 
spectrograph fed by light from an aluminized 
mirror. While in both cases the original plan of 
observing the changes of intensity of spectral lines 
with solar heighta had to be abandoned because 
of light scattering by .the clouds, yet much of 
value could be learned from the plates. In par- 
ticular, Dr. Redman’s spectra included one of the 
finest for the study of the transition from absorp- 
tion to emission spectra that had ever been secured. 
He directed attention to the following pointe of 
special interest: (a) the presence of & bright line 
at 3969-40 A. between He and [H] never previously 
recorded in flash and evidence of the 
excellent -definition secured by Dr. Redman; 
(b) the presence in absorption of the subordinate 
series 3*P* — n'S of Na at & stage where the 
D linee had practically vanished in transition from 
absorption to emission; (c) the displacement 
towards the violet of emission lines compared with 
the absorption lines in a spectrum taken at a 
distance 0 9094 r from the centre of the sun’s 
disk; (d) the gradient of the Balmer series in 
emission from H8 to H26, with a value of lower 
weight for the total emission of Ha: the gradient 
showed manifest departure from the values given 
by the Sohródinger-Pauli formula, as had been 
found by Davidson and Stratton in the 1926 
ec ; " 
Prof. J. A. Carroll described the equipment of the 
expedition from Aberdeen to Omak : the objective 
interferometer prepared for a monochromatic 
image of the whole corona crossed by interference 
rings which should show by their displacements 
internal movements in the corona; & high- 
dispersion echelon spectroscope with 35 plates 
immersed in fluid and giving an effective thickness 
to each plate of 1 mm. in air; and & spectrograph 
for the extreme infra-red spectra of the corona 
and chromosphere. He then dealt in detail with 
the method of reducing the daily range of tem- 
perature of 12°C. to the range that oould be 
allowed without loss of definition for the instru- 
ments, 0-1° for lenses and prisms, 0.01° for the 
interferometer and (001° for the echelon. Large 
thermal inertia in the optical parta and small and 
slow changes in the surround of each instrument 
were required. The hut was doubled-walled and 
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lagged inside; it was aleo equipped with heating 
and refrigerating plant controlled by thermostats 
and by fans for stirring the atmosphere. The 
instrumenta in their turn were surrounded by a 
further lagged cover with again a thermostatically 
controlled heating circuit inside. This first 
serious attempt at delicate temperature oontrol 
under eclipse camp conditions had worked very 
successfully. 

Mr. E. G. Williams spoke of the results obtained 
with the infra-red spectrograph. A composite 
plate had been used of special rapid panchromatic 
for 5800-6700 A., Agfa 800 for the 8000 region 
and Agfa 950 for the region beyond 9000 A. It 
had been intended to use Agfa 1050 for the region 
beyond 10,000 A., but though the plates were 
specially flown over from Berlin to Moscow they 
were no longer sensitive when the day of eclipse 
arrived and could not be used. They were, there- 
fore, unable to secure the lines at 10,746°80 A, 
10,797:95 A. recently reported by Iyot. They did 
get a line at 7591-3 A. in the coronal spectrum 
for which Curtis and Babcock in 1928 gave the 


Obituary 


Prof. A. G. Perkin, F.R.S. 

F. A. G. PERKIN died at his Leeds residence 

on May 30. Born at Sudbury, Middlesex, in 
December 1861, he was the second son of the late 
Sir William Perkin, brother of the late W. H. Perkin, 
jun., Waynflete profeasor of chemistry in the Uni- 
versity of Oxford, and half-brother of the late Dr. 
F. M. Perkin, who wes well known es & consulting 
chemist. 

A.G. Perkin grew up in an stmosphere of chemistry 
and reel for scientiflo investigation. His education 
was varied: he followed in his father’s footetepa by 
. attending the City of London School, and from 1877 
until 1879 studied under Frankland and Guthrie at 
the Royal College of Chemistry, South Kensington, 
where he carried out the investigation leading to his 
first paper, “The Action of Nitric Acid on Di-p- 
tolylguanidme”, communicated to the Chemical 
Society in 1880. He next spent a year at Anderson’s 
College, Glasgow, under E. J. Mills, and finally & 
year in the Dyeing Department, Yorkshire College, 
Leeds, where he worked with J. J. Hummel on new 
compounds derived from the colourmg matters of 
brasilwood and logwood. Perkin always paid generous 
tribute to the abilities and personality of Prof. 
Hummel, to whom he owed his first, and lasting, 
enthusiasm for the study of the natural colouring 
matters. 

In 1882 Perkin left the Yorkshire College to take 
up an appointment aa chemist at the alizarin factory 
of Hardman and Holden, Ltd., Manchester, and was 
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wave-length 7896 A. and Iyot more recently from 
the Pio du Midi gave 7891-9 A. No trace was 
found of the line about 9609 A. to be expected 
if the coronal spectrum came from a doubly 
excited helium atom. In the chromospheric 
spectrum lines of the Paschen series were obtained, 
for the first time-at an eclipse, from P4 to P17, 
and other lines were identified as due to He, O, 
Mg and Cat. 

In the subsequent discussion Mr. J. Evershed, 
referring to Dr. Royds’ excellent spectra, pointed 
out that to reduce his shifts from an aro in air 
to an aro $4 vaowo meant an increase of 0:003 A. 
and meant that the displacement at the limb was 
twice the predicted Einstein value. Prof. A. 
Fowler, in sympathizing with the Cambridge party 
on their failure, said that it was a magnifloent 
failure. He was very much impressed by the 
mechanism of Dr. Redman’s camera and with 
the very interesting and beautiful results he, 
had obtained. He would also like “to 

congratulate Mr. Williams on his intrs red 
spectra. EN 


Notices 


promoted to the position of manager in 1888. During 
this oommeroial period he continued seientiflo in- 
vestigations and published papers on the action of 
nitrio acid on anthracene, and in collaboration with 
W. H. Perkin, jun., on derivatives of anthraquinorfe, 
and on the colouring matter of the Indian dyestuff, 
kamala. 

Perkin resigned his position with Hardman and 
Holden, Ltd., in 1892 to join the staff of the Dyeing 
Department, Yorkshire College, as lecturer and 
research chemist. Then followed a period of more 
than twenty years of intensive research, mainly 
concerned with the isolation of the colouring pringiples 
of natural products and the investigation of their 
constitutions. The profound knowledge of natural 
colouring matters that he gained by, his brilliant® 
researches established his international “reputation in 
this fleld. He examined numerous natural colouring 
matters by degradative methods, and im certain 
instances deduced their constitutions, many of which, 
for example, those of catechin, luteolin, gossypetin, 
queroetagetin, etc., have since been confirmed syn- 
thetically by other workers. 

In later years, Perkin devoted more of his time to 
the chemistry of anthraquinone derivatives. A study 
of the migration of the acyl group in partially acylated 
phenolic compounds led to the synthesis of, inter alia, 
some hydroxyanthraquinone methyl ethers, originsély 
isolated from the Indian natural dyestuff,*chay root, 
but ngt hitherto Sbtaindd synthetically. <The oon- 
stitutions of numerous "hydroxyanthranols were 
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established by conversion into corresponding bens- 
anthrones and examination of the methylation 
products of the latter. The formation of hydroxy- 
anthracenes, -dianthrones, -dianthraquinones, -di- 
anthraquinonyls and -helianthrones also was investi- 
gated and the oonstitutions of these compounds 
established. ; 

Perkin’s original papers, including those published 
in the Proosedings of the Ohomical Society, all of which 
did not appear afterwards more comprehensively in 
the Transactions, exceeded 270. He was also author 
of numerous articles on natural colouring matters in 
“Thorpe’s Dictionary of Applied Chemistry”, and, 
in collaboration with Dr. A. E. Everest, he published 
the olassical monograph ‘The Natural Organic 
Oolouring Matters” m 1918. 

Perkin was elected & fellow of the Institute of 
Chemistry in 1887, & fellow of the Royal Society of 
Edinburgh in 1898, & fellow of the Royal Bociety in 
1908, and was awarded the Davy Medal of the Royal 
Society in 1024. He was also a vice-president of the 
Society of Dyers and Oolouriste, and & member of 
the Biochemical Society, the Chemical Society, the 
Pharmaceutical Society, Society of Chemical Industry, 
tho Textile Institute, and the Livery of the Worshipfal 
Company of Leathersellers. 

In 1916, Perkin succeeded A. Q. Green as professor 
of colour chemistry and dyeing in the University of 
Leeds. During the Great War he carried out investiga- 
tions for the Ministry of Munitions, and also directed 
the work on intermediates and synthetic dyes carried 
out by the colony of research chemists of British 
Dyes Ltd. in his Department. 

During his profeseorship, Perkin did muoh to widen 
the fundamental education of his undergraduates and 
to enhance the reputation of his Department as a 
ecjentiflo training ground for recruits for the dyestuffs, 
fyeing and allied industries. The very large number 
of students who entered for courses in colour chemistry 
and dyeing in the immediate post-War years were 
attracted at least as much by the opportunity of 
working under bim as by the popular appeal of these 
subjecta at that time. His studente were very success- 
ful in securing appomtments on completion of their 
courses and most of them now occupy important 
positfons in industry. i 

Perkin exerted a profound, but unobtrusive, 
énfluenoe on his colleagues and students. He was & 
very gentle man with a most charming and lovable 
personality. He did most of his work with his own 
hands, and it was & privilege to observe him at work 
in his laboratory. He was not only a great chemist 
in his generation, but also“he was so imbued with a 
passionate xeal for unravelling the secrets of Nature 
that all who came in contact with him were inspired 
by his pioneering spirit. 

On his retirement in 1926, Perkin was accorded 
the title of emeritus professor, and in 1927 thé 
University of Leeds conferred upon him the degree 
of D.8c., honoris cowec. In fact, he never retired, 
fof he continued to prosecute his researches with- 
out any interruption in the professor's laboratory 
in the Cotour Chemistry and Dyemg 
the University of Leeds until his health began to 
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fail in February this year. At that time he was 
endeavouring +o determine the constitution of a green 
vat dye which he had obtained some years previously 
by heating the hydroxylated antbranol, derived from 
alizarin, with tetraoblorothiophen and an alkylating 
agent. 

Perkin was well knowh in the Isle of Man, for many 
years spending all vacations at his house dt Port 
Erin, and he was & governor of King William’s 
College. He was very fond of animals and took the 
greatest interest in his dogs, his pony and his tortoise. 
He also inherited & great love of music, and was an 
accomplished performer on the flute and bassoon ; 
he was a leading member of amateur orchestras in 
Yorkshire. He married Annie, daughter of the late 
J. E. Bedford, of Leeds, who survives him. There 
were no children. 

E. J. OBoes 
F. M. Rown. 


Prof. S. H. Langdon, F.B.A. 

Tzam study of Assyriology must nowadays be held 
to embrace, in principle, the whole of the archmology, 
history, culture and languages of ancient western 
Asia. In this immense field the labourers are still 
few, and no country can at present boast more than 
a handful of them. The loss of any one is therefore 
serious, since replacement, much leas reinforcement, 
is problematical. That loas is the more sensible 
when so active & worker as Prof. 8. H. Langdon, 
professor of Asmyriology in the University of Oxford, 
is withdrawn by death, on May 19, at the early age 
of sixty-one years. ` 

Since the boundaries of the study have been so 
vastly extended by recent discovery, it has become 
inevitable in Aseyriology, as in other sciences, that a 
man should specialize. Langdon's chosen branch was 
Sumerian, the primitive language of Babylonia, 
virtually extinct by the end of the third millennium 
B.0., but of paramount importance as belonging to 
a people who have been reveeled, time and again, 
as the originators of mdbt of the vital elementa in the 
whole pre-Hellenic culture of western Asia. At the 
time when Langdon was beginning his career, 
knowledge of this language had scarcely ‘passed the 
stage of entire dependence upon the translations 
furnished in bilingual texte by late Assyrian scribes, 
while the scepticiam of Halévy still preoccupied the 
minds of many. Some of Langdon’s early work, how- 
ever, was devoted to the Sumerian religious texts 
without Semitic translation which have survived in 
large numbers, and because of their great difficulty 
of interpretation still remain to-day among the 
obsourest parte of the literature written in cuneiform. 

This observation is, of course, in itself a criticism of 
Langdon’s achievement, for throughout his working life 
it was upon these texts that his abundant energy was 
mainly concentrated ; editions of the originals and 
translations make up & large part of his bibliography, 
whereas few of his contemporaries cared to venture 
upon so hazardous a ground. But it must be owned 


Departmgnt of that, in the editions, his copies were not always of 


the most reliable, and that he failed to detect this 
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and other faults in his translations (though never 
unready to admit mistakes) chiefly because of & 
certain lack in comprehension of the practical sense of 
a phrase or of-a text, and this allowed him too often 
to pub forward merely verbel translations. It must 
be remembered, however, that some of the literature 
to which he devoted himself is jejune in content, and 
must peceasarily look rather absurd in the baldness 
of translation. How carefully he had prepared him- 
self for this work is shown by his ‘Sumerian Grammar” 
(1911), which, if it cannot be said to have marked a 
decisive advance, has the credit of being the first 
full-length treatment of the subject. 

To the study of the Akkadian (Semitic) language, 
which is better known, Langdon's contributions were 
leas copious. But he has to his oredit at least one 
book which is still a standard work of reference; 
“Die neubabylonischen Konigsinschriften” (1912) and, 
despite certain oddities, his “Babylonian Epio of 
Creation" (1928) contains much which subsequent 
translators have been glad to use. Besides one or 
two philological books of leas importance he wrote 
in 1981 a general work on ‘Semitic Mythology” 
which, somewhat belying its name, drew very largely 
upon the Sumerian religious literature which he knew 
so well. But many will thmk that one of Langdon’s 
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moet remarkable achievements was that he, essentially 
a man of the study who had hitherto shown little 
interest in archwology, seized the opportunity after 
the Great War to excavate in Iraq, and with great 
enthusiasm proposed, organised, and even raised part 
of the money for, an expedition which made important 
discoveries at Kish. He himeelf spent two seasons 
on the site, much to the detriment of his health, 
and afterwards began two series of volumes devoted 
to the archmological and epigraphical resulta of the 
work. In his latest years he often spoke of a Sumerian 
dictionary which he had long been preparing, and he 
had announced a future edition of the Aasyrian texts 
upon which his recent Schweich lectures were based. 


Ws regret to announce the following deaths : 

Prof. A. Erman, formerly director of the Egyptian 
Section of the Berlm Museum, and professor of 
Egyptology in the University, on June 26, aged 
eighty-three years. 

Dr. H. H. Jeffcott, secretary of the Institution of 
Civil Engineers, on June 29. 

Prof. T. Mather, F.R.S., emeritus profeasor of 
electrical engineering in the City and Guilds (En- 
gineering) College, Imperial College of Science and 
Technology, on June 28, aged eighty-one years. 


News and Views 


Queen Mary and the Bodleian Extension 

Qumar Many was given a warm and affectionate 
weloome when, on June 25, in royal weather, she 
visited Oxford to lay the foundation-stone of the 
great Bodleian extension to be erected in Broad 
Street opposite the Clarendon Building. A special 
Convocation of members of the University was held 
in the Sheldonian Theatre to which the public were 
admitted without ticket, and which was so filled in 
every part that although no one was turned away, 
twenty more could not have*been accommodated in 
comfort. There an address of thanks was presented 
to Queen Mary by the Chancellor, Lord Halifax, and 
the Vice-Chancellor, the Master of Balliol. They 
spoke of how proud Oxford is of ite ancient, Bodleian 
library, and how urgent it is for the work now being 
done in all branches of teaching and research that 
it should be properly maintained and extended. The 
Queen then crossed Broad Street to a stand raised 
above the enormous hole in the ground which is at 
present the mte. There was assembled another large 
party representative of Oxford life, academic and 
civic, and of thoee entrusted with the erection of the 
building, Bir Giles Gilbert Scott, the architect, was 
present. The Queen then laid the foundation-stone 
on which the followmg words have been inscribed : 


AHDIFICH NOVI DLHIANI 
HVNO PRIMVM LAPIDMM 
POSVIT MARIA REGINA 

EAGIS GHOHGI VI MATHR 

DIM XXv MHNB. IVN. A.D. MOMIXIVII 


Prof. F. Wood Jones, F.R.S. 


Pror. Faspario Woop Jonas, ab present profeesor 
of anatomy in the University of Melbourne, has 
accepted an invitation to fill the chair of anatomy in 
the University of Manchester, in succession to Prof. 
J. B. B. Stopford, who has asked to be relieved ‘af 
the duties of the chair, in view of the increasmg 
responsibilities of his administrative work as vioe- 
chancellor of the University. Prof. Wood Jones 
graduated in science in the University of London in 
1908, and in medicine and surgery in 1904. In 1910 
heowas awarded the degree of D.Sc. in zoology of 
the University of London. He was elected to the 
Royal Society in 1925 and to the fellowship gf the 
Royal College of Surgeons in 1930. Prof. Wood 
Jones has held professorial chairs in the London 
School of Medicine for Women (anatomy) and in thé 
Universities of Adelaide (anatomy), and Hawaii 
(physical anthropology) in addition to the chair of 
anatomy at Melbourne, to which he was appointed 
in 1930. In 1982-88 he Acted as temporary director 
of the Peipmg Union Medical Oollege. His experience 
in other flelds includes the duties of a medical officer 
in the Far East, anthropologist to the Egyptian 
Government, and membership of the Archmological 
Survey of Nubia. On four occasions he has delivered 
the Arris and Gale Lectures of the Royal College of 

Among his numerous published works are 
“Coral and Atolls", “Arboreal Man”, '"The Mammals 
of South Australia” ae "Man's Place* among the 
Mangnals". ° 
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Sir Morell Mackenzie (1857-1892) . 

Sm Mors Macxmwzm, the eminent throat 
specialist of the Victorian era, was born at Leyton- 
stone, Essex, on July 7, 1887. He came of & medical 
family, his father being & distinguished general 
practitioner, and his younger. brother Stephen a 
prominent physician on the steff of the London 
Hospital. After qualifying in 1858, he went to Paris, 
where he attended the clinics of Trousseau, Nelaton, 
Ricord and others, and then to Vienna, where he 
studied under Oppolzer, Skoda, Rokitansky and 
Hebra, and finally to Budapest, where he made the 
acquaintance of Czermak, who was experimenting 
with the laryngoscope invented by Manuel Garcia. 
On his return to London, after holding the posta of 
resident medical officer and registrar at the London 
Hospital, he set up in practice in George Street, 
Hanover Square. In 1863 he gained the Jackson 
prize of the Royal Oollege of Surgeons by an easay 
on the pathology and treatment of diseases of the 
larynx and in 1866 was appointed assistant physician 
to the London Hospital, becoming full physician in 
1878. His chief publication was his work on ‘Diseases 
of the Throat and Nose”, of which the first volume 
appeared in 1880 and the second in 1884, and at 
onoe became the standard book on the subject. He 
waa also the author of '"The Use of the 
in Diseases of the Throat” (1865), ‘Diphtheria: Ite 
Nature and Treatment” (1879) and ‘Hay Fever and 
Paroxysmal Sneezing”, of which the fourth edition 
was published in 1887. 


MAcoxHNXIM'8S eminence as a specialist won him 
many distinctions. He was elected an honorary 
member of the medical societies of Vienna, Buda- 
pest and Prague and one of the two foreign 
honorary fellows of the American Laryngological 
Association. In 1887 he was knighted, and in 
1888 he received the Grand Cross and Star of the 
Royal Order of Hohenzollern for his attendance on 
the Emperor Frederick, the story of whose illness he 
relates in the book entitled '"The Last Ines of 
Frederick the Noble", for which he incurred the 
censure of the Royal Colleges. Though a strong 
advocate for specialiam in medicine, as he showed by 
two grticlee published in the Fortnightly Review in 
1885, Mackenzie always maintained that a very 
complete medical training should be the basis of 
education for the specialist. Apart from his literary 
work, Mackentkie deserves to be remembered for his 
addition of a Jarge number of instruments to the 
armamentarium of throat surgery and his skill as an 
operator in the removal ofdaryngeal growths. Like 
many other celebrated men, Mackenzie was the 
subject of asthma, from which he suffered for thirty 
years, and his death at the comparatively early age 
of fifty-five years took place on February 3, 1892. 


Acculturation and Native Policy 

In commenting on the recent debate in the House 
of Lords on policy m native administration in the 
Empire (sef NavURE, June 26, p. 1088) it was urged 
that the econtribution of anthropological sqence 
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should not be overlooked when the possible effect of 
administrative action, and its bearing on future policy 
were under consideration. A concrete example of the 
resulta which may be expected to emerge from such 
scientific Investigation of the effects of cultural impact 
on & relatively simple people is afforded in a study by 
Prof. I. Schapera of the BaKxatla, a Bantu-speaking 
people, who migrated from the western Transyaal to 
evade the Boers about 1840 and settled in what 
afterwards became the Bechuanaland’ Protectorate. 
Here their earlier contact with Western civilization 
was continued, at first through misrionaries, and 
afterwards through traders and administrative of- 
ficials. Prof. Schapera in this study (‘Contributions 
of Western Civilization to Modern Kxatle Culture”, 
Trans. Roy. Soc. S. Africa, 24, 3) analyses both the 
acceptances and the rejections by the B&Kxatla of 
elementa of Western culture and their consequences, 
with the somewhat remarkable result that he finds 
that, while some traditional elementa of their own 
culture are retained and new elements from Western 
culture are inoorporated with little change, an 
entirely novel cultural pattern is also growing up 
out af the contact. His paper must be consulted for 
details, but one instance may be mentioned. As & 
result of the introduction of Christianity, ancestor 
worship has virtually died out, but magic is retained. 
At the same time, the Christianity which is ther 
official religion has come to be something very 
different fram the doctrine as it was first introduced 
among them. Although it is not possible to generalize 
from one African tribe to another without ‘testing 
the premises of the argument, it is clear that investi- 
gation on these lines has been shown to be essential 
before the risk is run of making any fundamental 
changes of principle or detail in policy. 

School of Colonial Administration at Oxford 


ANTHROPOLOGISTS will be afforded an opportunity 
of brmgmg these and kindred matters to the notice 
of administrative officers of the Colonial Services at 
the Oxford University Summer School of Colonial 
Administration, which will meet at St. Hugh’s College, 
Oxford on July 3-17. The arrangements have been 
made in connexion with the Social Studies Research 
Committee of the University. The School is intended 
primarily for the benefit of mambers of the Colonial 
Administrative Services, more especially, though not 
exclusively, those serving in Africa. The problems 
of native administration in tropical Africa will be 
discussed in a series of lectures, in which they will 
be brought mto relation on broad lines with world 
problems of economics and politics; while the 
experience of other countries in tropical administra- 
tion m relation to such matters as local government, 
education, elementary and adult, the co-operative 
movement and the like will be demonstrated. Leading 
foreign experte will lecture on & number of other 
topics, and more especially on methods of native 
administration in iġories under other than British 
rule. The School will opened by the Right Hon. 
W. G. A. Ormsby-Gore on July 4, and on the same 
day an inaugural address will be delivered by Lord 
Lugard. Among those who have promised to tale 
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part in the proceedings and discussions are Sir Alfred 
Zimmern, Bir Arthur Balter,Lord Lothian, the Warden 
of All Souls, and Sir Donald Cameron. A number 
of anthropologists have been invited to join in the 
discussions and talks, dealing with problems affecting 
administration in different regions and from different 
aspecte. About one hundred and seventy officers on 
leave have intimated their intention of attending 
the School. Although not ‘official’, the School has 
had the cordial support and assistance of the Colonial 
Office. 


An Astronomical Jubilee : 

La Soonrrá AsrRoNOMIQUE DE Franom, the 
creation of Camille Flammarion, who did so much 
to popularize astronomy in France, has recently 
celebrated its jubilee. The chief event in the festivities 
which were held to commemorate the occasion was 
a great reception on June 16 in the Great Theatre 
of the Sorbonne, ab which nearly three thousand 
people were present; the President of the French 
Republic attended and the Minister of Education, 
M. Jean Zay, presided. M. Jules Baillaud, the present 
president of the Society, gave an account of the 
history of the Society and of the work done for it 
successively by Camille Flammarion and his widow. 
After a short address by the Minister of Education, 
Prof. C. Fabry gave a charming acoount of the 
progress or revolution in the astronomical outlook 
in the past fifty years, and some beautiful alides which 
had been taken by Mr. Ritchey and by M. de Kerolyr 
at Fourcalquier were shown by M. Baldet. A film 
was shown of Camille Flammarion’s activities in 
connexion with the Society, and a recorded speech 
of his was repeated to the audience. A concert 
followed in whioh artista from the Opera assisted, 
while at an earlier stage artists from the Comédie- 
Frangaise and elsewhere recited poems and read ex- 
tracts from Camille Flammarion’s works. A memor- 
able evening, such as could scarcely have been held 
anywhere outaide Paris, concluded with some ballets 
danced by pupils of the late Lole Fuller. 


e 
Tua celebrations were attended by astronomers 
from Belgium, Ozechoslovakia, Denmark, Great 
Britain, Italy and the United States to add their 
greetings and congratulations to the Society, its 
president and its secretary, Madame Camille Flam- 
marion. Opportunity was taken of the presence 
of many astronomers in Paris for & discussion 
on various aspects of the problem of interstellar 
mnatter in space, which is to be the subject of a con- 
ference in Paria on July. 11-17 at the Institut Henri- 
Poincaré. Messrs. M. G. Darmois, J. Baillaud, 
Lacroute, F. Perrm, Chalonge, Barbier and Mineur 
gave an account of the present state of our know- 
ledge on interstellar calcium. absorption in space, 
the structure of the galaxy, the nature and distribu- 
tion of absorbing clouds and their effect on stellar 
spectra and oolour indices. » 


Covent Garden Laboratory 
For the last eleven years, contact has been main- 
tained between the work of the Department of 
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Soientifo and Industrial Research on the transport 
and storage of food and an important branch of 
industry through the Department's Covent Garden 
Laboratory in Endell Street, London. This Labora- 
tory has provided an excellent place for keeping 
under survey the condition of produce passing 
through our markets generally and for diagnosing or 
tracing to their aource the different types of wastage 
and deterioration in fruit and vegetables. Samples 
of fruits showmg wastage or abnormal features are 
collected from the market or are brought to the 
Laboratory by saleamen. Often the trouble can be 
diagnosed at once, but sometimes it 1s desirable to 
get the diagnosis confirmed by the Low Temperature 
Research Station at Cambridge or the Ditton Labore- 
tory. The Covent Garden Laboratory also receives 
for examination samples of oconsignmenta of fruits 
new or comparatively new to Great Britain, such as 
mangoes, mangosteens and papaws. The interest 
taken in this work has now made it necessary to 
leave Endell Street for larger premises, which were 
opened by Sir Frank Smith on June 28. These are 
situated on the top floor of Nos. 9-18 Kean Street. 


Tas new accommodation includes two chemical 
laboratories, a large ‘ice box’ for cooling fruit to 
—80? F. and three cold stores. One, maintained at 
34° F., will be used for delaying ripening and for 
observations on apples; another at 45? F. for work 
on citrus fruits, and the third at 65° F. will be used 
as a conditioning room for initiating ripening. The 
two colder stores will also be used for studying the 
advantages of temporary oold storage for whole- 
salers or retailers, that is, storage of, say, mushrooms 
and melons for short periods. In the chemical 
laboratories estimations of the sugar and acid content 
of the fruit will be carried out. The sugar content of 
applea, of course, varies between individual speči; 
mens, and to get a representative sample the apples 
are frozen solid and then ground up into a fine 
powder. Another important measurement to be 
made is the rate of respiration of the fruit. This not 
only gives an indication of the age of the apple, but 
also is important in connexion with research which 
is bemg carried out on the mechanism by which 
sugar breaks down to carbon dioxide. The ajpohol 
content of apples increases as they grow older, and 
this is also a subject of measurement, as it is hoped 
that this factor will prove an important diagnostic® 
indication. Produce from the Empire overseas is 
inspected before being shipped in order that nothing 
may be exported which is not up to standard. 
Facilities will be available at the new Laboratory 
for officers of the Dominions and Oolonies engaged 
in followmg up this work. 


Medicine Stamp Duties 

Duriss in respect of medicines were first imposed 
so far beck as 1783. The tax then was twofold, as 
it is to-day. Tt was imposed on all persons who sold 
medicines, not being doctors, apothecaries, ete., and 
secondly a duty was ‘gid on the medicines’ them- 
selves when sold by such pgrsons. A Select Committee 
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was appointed in November 1986 to consider the 
duties of excise chargeable under the Acts of 1802, 
1804 and 1812, and any amendments: thereto, and 
to report thereon and to make recommendations, and 
its report has now been issued (London: HM. 
Stationery Office, 1987; price 3d. net). Complete 
abolition of these duties has been advooated, but the 
Committee recommends that the duties ought to 
continue and should apply to a wider field, and 
bring in a much larger revenue. At the same time, 
it recommends that the duty should be at the rate 
of twopence instead of threepence in the shilling, and 
should be graduated leas steeply. The recommenda- 
tions are of a far- character, and bring in 
everything that looks like a drug or smells like one. 
As drafted, it would even seem that medicines pre- 
scribed or dispensed by medical practitioners are 
included, though it oan scarcely be believed that this 
was intended. The Committee also sees no reason 
why the “modern chemist” should have “a very 
valuable preference” in'the sale of preparations which 
claim the “known, admitted, and approved remedy” 
` exemption which has hitherto enabled them to sell 
unstamped certain types of preparations liable to 
duty if sold by ordinary shopkeepers. Despite defects, 
the recommendations are on the whole in the interesta 


of the public, and with certain amendments should . 


prove acceptable. 


Acquisitions at the British Museum (Natural History) 
H.M. rum Kiva has presented to the Museum an 
exceptionally fine specimen of a black leopard from 
India. The akin is very dark and the spots are 
scarcely visible in certain lights. In March 1936, 
Mr. H. 8t. J. B. Philby set out on a journey through 
the districts of Asir and Najram in Arabia, returning 
to Jidda in the early part of this year. During this 
trip, Mr. Philby made large nafural history collections 
which he has presented to the Museum. Apart from 
the birds which number 747 specimens belonging to 
Bome 100 species, the collections include mammals, 
reptiles, flahes, mollusca, a large number of insecta, 
280 botanical specimens, some minerals, and about 
400 rocks. Among the birds, three are new to science, 
namely, & race of the common magpie, & amall Scoops 
owl, Énd an emerald cuckoo. His collection includes a 
number of eggs previously unknown. The Depertment 
eof Entomology has received from Mrs. Tillyard a 
collection of 800 mayftiee and 700 dragonflies which 
formed part of the late Dr. R. J. Tillyard’s collection. 
Among the dragonflies are included the type speci- 
mens of 105 species, and pmong the mayflies of 8 
species. This gift is perhaps the most valuable 
addition to the Museum collections in these groups 
that has been received for many years. Acceasions 
to the Department of Geology include a collection 
of about 20,000 fossil invertebrates (including 60 
type and figured specimens) from the Ordovician 
and Silurian strata of the Girvan district of Ayrshire. 
The collection was made by the late Mrs. Robert 
Gray of Eginburgh and her daughters. Mr. F. N. 
Ashcroft has presented & farther series of 747 speci- 
mens frorħ his collection gf Swiss minerals. ®© 


NATURE 


JULY 3, 1937 


Repton School Science Society 

At the triennial conversazione of the Repton School 
Science Society on June 25 and 26, some forty 
demonstrations were shown. In the biology section, 
& way of recording the heart beat of a frog and the 
effect of stimulation by nerves, by electricity and by 
drugs, was shown and also a collection of local zoo- 
logical and botanical specimens. Recent dbvelop- 
ments in chemical industry were illustrated by the 
moulding of bakelite cupe in a home-made electrically- 
heated press producing a pressure of 1} tons per 
sq. in, by the manufacture of rubber gloves from 
the latex by & simple dipping process using an 
experimental plant, and by electro-plating and 
bronzing on a semi-technical scale. A lecture was 
given in the physics section on electrical illumination, 
dealing with the development of lighting from the 
carbon filament lamp to the modern vapour discharge 
lamps. There were also demonstrations of a way of 
eliminating dazxle from motor-car headlighta using 
the new polaroid screens and of a home-made model 
railway fitted with a system of automatic signalling 
and train control. 


Scientific and Industrial Research in Australia 

Tu tenth annual report of the Council for Scientific 
and Industrial Research, Commonwealth of Australia, 
covers the year ended June 30, 1986, and in addition 
to reporte on the five main divisions of the Council's 
work, refers to co-operation in research with New 
Zeeland and to the meetings of the Standmg Com- 
mittee of Agriculture appointed as an advisory body 
to the Australian Council of Agriculture established 
in 1934 (Canberra : Government Printer, 1986. 4s.). 
Numerous reports to this Committee were furnished 
by the Council of Boientiflo and: Industrial Research, 
dealing with such subjects as codling moth pest, 
survey of potato virus diseases, tobacco investiga- 
tions, seed testing, weed pest investigations, soil drift, 
grasshopper investigations, eto. The Council also 
acts as a liaison with the Commonwealth Government 
on behalf of the Standards Association of Australia, 
&nd.in this capacity provided reports on standardiza- 


activities of the Council were extended to cover 
investigations into the problems of Australia’s 


‘secondary industries, and a special committee has 


been set up to define the field and make recom- 
mendations regarding problems for investigation and 
the staff and organization required. A new Forest 
Producta Laboratory approached completion during 
the year. This Division completed a full investigation 
of the veneer and plywood industry in Queensland 
with special reference to gluing practice, which has 
already led to a marked improvement in the quality 
of the products. 
e 

Ta Division of Plant Industry has been responsible 
for work on the control of downy mildew of tobacco 
by benzene vapour in covered seed beds; this has 
made possible the prevention of a most destructive 
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disease which previously remsted all attempts at 
control. Considerable progress in the investigation 
on the control of the peach moth is reported by the 
Division of Economic Entomology and very favour- 
able resulis have been obtained with nicotine- 
bentonite-sulphur sprays. The same Division has 
been responsible for work on termite control, while 
the work carried out on the control of weeds has been 
considerably extended by reorganizmg the botanical 
and entomological phases in one section under joint 
control of the chiefs of the two Divisions. The 
Division of Animal Health Nutrition has been 
responsible for investigations on pleuro-pneumoni& 
in cattle and on the treatment of internal parasites 
of sheep, while ita fundamental investigations on the 
nutrition of sheep have already led to an morease of 
nearly 150 per cent ın the yield of wool as well as to 


a remarkable variation in its character. Valuable 


contmbutions to viticulture and regarding the role of 
organic matter'in plant nutrition have been made by 
the Soils Division, while the Food Preservation 
Section has obtained promising resulta in investiga- 
tions on the storage of peaches and plums from the 
point of view of export to Great Britain which should 
decrease the wastage in export. The Radio Research 
Board has continued its investigations ; appreciable 
advance in the contro] and eradication of prickly 
pear by biological methods is again reported, and a 
programme of fisheries research has also recently 
been initiated. 


National and International Standardization 


REALIZATION of the advantages of standardization 
of industrial materials and requirements has led in 
most of the industrially developed countries to the 
establishment of organizations to: promote such 
standardization, and already a high degree of 
standardization has been reached in many countries. 
A most informative account of the work of the 
various national authoritative bodies engaged in this 
work ia given in “A Survey of the Present Organiza- 
tion of Standardization—National and International’, 
published by the World Power Conference. In Great 
Britain, the British Btendards Institution is the 
national standardizing organization and ia responsible 
for the determination of British standard specifica- 
tions. Though the Institution has &: strict rule that 
it does not mitiate standardization but waite to be 
approached by a recognized outside authormty such 
as a trade association, technical institution, or Govern- 
ment department, it has already issued more than 
560 British Standard Specifications, exclumve of 
some 160 specifications for aroraft materials and 
componenta issued in co-operation with the Air 

INTERNATIONAL standardizing organizations, such 
as the International Federation of the National 
Standardizing Associations (ISA) or the International 
Electrotechnical Oommission C) have also been 
established. ISA, for example, federates the national 
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promoting oo-operation, co-ordination and inter- 
change of information. But international co-opera- 
tion, in contrast to the development of standardiga- 
tion along national linee, has made slow progress. | Ts 
was indeed the need for further development in this ' 
direction that led the International Executive 
Council of the World Power Conference to initiale 
this inquiry, and the report has been published wit 
the hope that it may serve as a stimulus to a greate 
degree of co-operation m national standardizatio 
and to & closer co-ordination of the activitiea o 
international organizations engaged in standardiza- 
tion, to the end that duplication and overlapping 
may be avoided and international standardization 
may be more speedily effected. 


Scientific Basis of Birth Control 

Iw Science and Sooisty of June-September 1937, 
there appears an article on ‘The Scientific Basis of 
Birth Control" by Dr. C. V. Drysdale, president of ( 
the Malthusian League. The author remarks that’ 
the true, present-day application of the Malthusian ' 
doctrine may best be understood by reference to the 
affairs of an ordmary married couple. "The average 
young man marries when his mcome is sufficient to 
support & wife and perhaps one child, and, if that 
income were fixed, every additional child would mean 
a lowering of the family standard of existence.” But, 
in many oocupations, salaries rise with age and 
servioo, and if additional children come when there 
hes been & sufficient rise in mcome, no lowering of 
the standard need take place. “This 1s the population 
problem as it confronts almost every middle-class 
couple.” If children arrive at & greater rate than 
can be allowed for by increases of salary, then sucb_ 
& family is ‘‘over-populated”. It amounts to this, 
that, in general, in civilized Suan, birth-control 
has assisted in the, preservation of the amenities and, 
standards of Irving. Another aspect of birth-control 
18, of course, its application to what is called negative 
eugenics, that is, the avoidance of parenthood by 
persons afflicted with transmissible disease or defect. 
Dr. Dryadale looks forward to a future in which a 
planned social economy shall ensure general carly 
marriage with reasonable family limitation. But it 
will be necessary to arrange that the limitation gloes 
not go too far, and the question is: How t 


Fauna of the U.S.S.R. r 


Some years before the Great War, the Rusian 
Academy of Sciences launched an ambitious schemo 
of publishmg detailed monographs on all groups of 
animals oocurmng within the Russian Empire and in 
neighbouring countries, under the title ‘“Faune de la 
Rusie ob de pays limitrophee". The programme of 
the publication was so extensive that the first few 
volumes which appeared were sufficient to show the 
virtual impossibility of continuing the work on the 
same scale. The idea, however, was not abandoned, 
and the Academy of Sciences of the U.8.S.R. has 
now commenced the publication of a new “Fauñe 


standardigzmg organizations of nineteen countries and de l'URSS", whi aimp at giving & "full, b 
was founded in New York in 1926 with the obj phic treat: 
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of the systematics and distribution of all animals 
already found, or expected to occur, in the Soviet 
territories. Six volumes and two smaller parte, mostly 
dealing with insects, have already appeared, and they 
e & very good impreasion, particularly as regards 


e paper, printing and illustrations might be im- 
roved. Unfortunately, not all the volumes are by 
utstanding experte in the systematios of the groups 
ted, and same have apparently been prepared by 
authors who may be excellent specialista, but not in 
the groupe they had to monograph. All foreign 
zoclogista will be pleased to see that each volume 
has a very full summary in a Western language, in 
which all determination keys, new descriptions and 
more important notes are given. Since the “Fauna” 
éovers the whole of extra-tropical Agia and eastern 
Europe, ite value for systematiste working on the 
palwarctio region will be inestimable, and volumes 
on their respective groups will be eagerly awaited by 
all xoologista. 









- The Botanical Society of Edinburgh 
Tra Transactions and Proceedsnga of the Botanical 
Society of Edinburgh, 82, Part 1, 1936, is à particularly 
interesting number, including as ıt does the record 
of the centenary meeting of this Society. The main 
contribution is in effect & local flora—a list of the 
| flowering planta and ferns from Fife and Kinross by 
' Wiliam Young. The address delivered by Prof. F. O. 
Bower at the centenary meeting ia included. No 
more appropriate speaker could have been found for 
| that interesting occasion, and his appreciation of 
botanical progreas during the period of activity of 
the Society could only bave been delivered by & 
| veteran whose reminiscences still feed his botanical 
enthusiasm, Prof. Bower pointe out how plant 
*physiology has gained since 1836 by the precision 
that can now be assigned to the medium in which 
vital functions are proceeding, through the advances 
in cytology and anatomy. With arresting phrase and 
breadth of vision, in a few pages the main movements 
of botanical thought during the century are brought 
before the reader. The last half century, it is pointed 
out, because it is an age of specialization, has 
inerÉased the need for the services of such general 
societies as the Botanical Society of Edinburgh. 
e Prof. Bower indicates how the ‘herd sense’ among 
his fellow betanists is probably responsible for the 
ascendancy of one fleld of investigation, 
thus leading to ‘multiplying instances of what has 
been already demonstrated". He then shows himself 
fully aware where the ‘herd’ is gathering now when 
he enda an eloquent plea for a modern morphology, 
based upon developmental studies of the meristem, 
with the speculation that hormones may then prove 
the key to unlook those phenomena of symmetry 
that are expressed in appendeges. The Botanical 
Society of Edinburgh began principally as a means 
to the formation of a herberium for ite members, 
and has en & prominent part in the creation of 
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Giorgi’s System of Units 

Dr. A. E. KuENNHLLY recently presented a report, 
from the historical point of view, to the Society for 
the Promotion of Engineering Education, in regard 
to the adoption of the x.x.8. (metre-kilogram-second) 
system of unite (“The M.K.S. System of Giorgi as 
adopted by the International Electrotechnical Com- 
mismon (I.E.C.) in June 19835"), | Dr. Kennelly has 
done his work well, giving a fair statement of the 
present position. Unfortunately, physicists and 
engineers are not yet agreed as to the best system 
of units to adopt. Many of them are in favour of 
following Heaviside and completely rationalizing the 
system of unite, Others are more conservative, and 
think that the change, although saving much arith- 
metic, would scarcely be worth the labour involved 
in learning all the relations connecting the new and 
the old unite. The two leading organizations are in 
agreement that a fourth unit is theoretically necessary 
to link internationally adopted electrical unita with 
the dynamical units of the »x.x.8. system. They 
agree that this fourth unit may preferably be ‘space 
permeability’ taken at the definite numerical value 
of 10°" (unrationalized). This report of Dr. Kennelly’s - 
can do nothing but good. 


Prohibition and Cirrhosis of the Liver 


AT an addrees given at the recent annual meeting 
of the Royal Institute of Public Health at Margate, 
Dr. C. C. Weeks stated that, in the United States, 
when prohibition really was prohibiting, there was 
a marked decrease in the deeth-rate from cirrhosis - 
of the liver and a rise ag 'boot-legging' became more 
extensive. The liquor sold under ‘boot-legging’ 
conditions was much more alcoholic than usual, ethyl 

- aloohol being so high as 70 per cent in much of the 
whisky, sold. There was consequently a good deal of 
acute alcoholism attributed to all morte of causes, 
whereas the one effective cause was that the whisky 
was 50 per cent stronger than usual. Since the repeal 
of prohibition, there has been a alight but steady 
increase in deaths dud’ to alcoholiam. Official figures 
for 1985 showed thet, out of 24 Btates, 20 had an 
increase in the deeth-rate from cirrhosis, while only 
11 showed an increase in the death-rate for alooholiam 
as compared with 1982. The steady drinking of a 
more normal alcoholic beverage was leading Inevitably 
to more cirrhosis of the liver but to leas acute 
alcoholism. 


Society of Chemical Industry: Food Group 


AT a recant meeting of the Food Group of the 
Society of Chemical Industry, it was decided, in view 
of the growing interest in food sciance and the diver- 
sity of the subject, to form panels within the 
Group. These panels will be responsible for directing 
the activities of the Group in connexion with their 
reapective divisions $f the science. The first two 
panels, of.which there will be several, are now in . 
process of formation, namely, & nutritional panel and 


i t herbarium that ią now housed at the 
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Studentships and Fellowships for Medical Research 

Tum Medical Research Council invites applications 
for a second series of studentships and fellowships 
for research into disease together with experimental 
work of an immediately relevant kind. ' Bix post- 
graduate studentships are offered for medical gredu- 
ates who have already held house appointments and 
ate strongly inclined to a career in clinical science or 
experimental pathology. Each selected student will 
receive an inclusive grant at the rate of £200 per 
gm: during & period not exceeding twelve months, 

or personal maintenance while undertaking approved 
See ems Oe Be a e Ree 
regarded as best calculated to advance the student's 
training in methods of research. Four research 
fellowships are also offered for candidates of similar 
qualifications who have already had some experience 
in the use of research methods. Each fellowship will 
be tenable for one year at the ordinary value of 


£250 per annum, and will be renewable in approved” 


instances at the rate of £800 per annum for a second 
year. These fellowships are intended as probationary 
appointments for research in clinical science or 
experimental pathology. Further information can be 
obtamed from the Secretary, Medical Research 
Counsil, 88 Old Queen Street, London, 8.W.1. 


Announcements 


Se Wui14m Braga, president of the Royal 
Society and director of the Royal Institution, has 
been elected an honorary associate of .the Royal 
Institute of British Architecte. 


By an order of the Committee of Privy Council, 
Mr. W. M. Goodenough has been appointed a member 
of the Medical Research Council on the retirement 
of the Right Hon. Lord Mildmay of Flete. Mr. 
Goodenough algo suooeeds Lord Mildmay as treasurer 
of the Council. 


Tua Howard Prize for 1937 of the Royal Meteoro- 
logical Society has been awarded to Cadet Ralph 
Wille of H.M.S. Comeay School Ship. Cadet Julius 
Cornel Donner and Cadet Joan Easton Neils Carter 
of H.M.S. Worcester, were placed seoond and third 
respectively. The subject of the essays waa “The 
Meteorology of the Voyages of Discovery to America 
and to South Africa”. 


Ow the oocasion of the seventy-fifth birthday of 
Prof. E. -Leclainche and of his election to the presi- 
dency of the Paris Academy of Sciences, the National 
French Syndicate of Veterinarians recently organized 
a ceremony in his honour. Prof. Leclainche is 
honorary director of the French Veterinarian Services 
and president of the International Office of Epizootics. 


Pror. Kart Nevnzac, founder and editor of, the 
Biochemische Zeitsohrift and formerly director of the 
Biochemical Institute of the Kaiser-Wilhelm Gesell- 
schaft, calebrates his sixtieth birthday on July 29. 
An iasue of the periodical Erfcymologia, with which 
he is associated, is to be published in honour of this 
anniversary ; more than seventy authors, chiefty his 
pupils, have contributed to the number. 
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lr is announced by the New York corresponden: 
of The Times that a fund of about £2,000,000 fo 
cancer research has been given to Yale Universi 
by Mr. Starling W. Childs. Ib is to be called 
Jane Coffin Childs Memorial Fund for Scien 
Research, and the deed of gift provides that, if 
problem of canoer should be solved, the Foundat 
is to devote itaelf to other unsolved medical proble 
or to problems in other fields of science. 


A QEnmRAL Discussion on reaction kinotice 
been arranged by the Faraday Society, to 
held in the Chemistry Theatre of the University o 
Manchester on Beptember 18-15. As is usual at these 
discussions, & number of distinguished foreign in- 
vestigatora have Bais to take part. Further | 


particulars can obtained from the Beoretary 4 
Faraday oe 18 South Square, Gray’s Inn, 
London, W.C.1. 


Raapwrs interested in psychology may like to | 
know that a Graphological Society hes been formed 
and the first public meeting will take place in October. 
The honorary secretary is Mrs. Paula Friedenhain,| 
50 Heathway Court, Weat Heath Road, London, 
N.W.8. 


Tum second Congress of the Austrian Society of 
Rontgenology will be held in the Central Rontgen 
Institute of the General Hospital at Vienna on 
July 10-11. Further information can be obtained 
from the Secretariat, Zentral Réntgen Institut, 
Allgemeines Krankenhaus, Alserstrasse 4, Wien IX. 


Aw institute for anatomy, physiology and hygieue 
is shortly to be opened at Riga. 


Dz. Tugopos Vanny, professor of applied mathe- 
matics at Berlin, has been msde an honorary proe. 
feasor in the University of Greifswald. 


Tas fourth International Leprosy Congreas will be , 
held at Cairo on March 21, 1938. Further information 
can be obtained from the Secretary, 181 Baker Street, 
W.1. 


Tue Congress of the International Union of Qowns 
will be held in Paris on July 5-19, when a discussion | 
wil be held on the campaign against smoke in 
various countries, and other subj Further” 
information can be obtained from M. . Hurnmery, 
28 rue de Lidge, Paris 


We have received List*No. 25, a catalogue of old 
medical books, issued by Meegrs. E. P. Goldschmidt 
and Co., Ltd., 45 Old Bond Street, London, W.1. 
Among 214 items, are several early works on bacterio- 
logy and parasitology of Behring, Ehrlich, Koch and 
Laveran, and a collection of French X-ray photo- 
graphic printe, made about 1898. It also includes 
& copy of the rare third edition of Harvey’s ‘De 
Motu Cordis", a first edition of Laennec’s ‘De 
l'Auscultaetion mediate”, and early worlf& on anse- 
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Letters to 


The Editor does not hold himself responsible for opinions 
correspond 


He cannot undertake to return, or to 
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the Editor 


expressed by his correspondents. 
with the writers of, rejected manuscripts 


intended for thie or any other part of NATURM. No notice is taken of anonymous communications, 


NOTES ON POINTS IN SOMN OT THIS WNHE'S LETTERS APPHAR ON P. Bl. 


CORRESPONDENTS ARN INVITED TO ATTACH SIMILAR HUMMAHING TO THEIR OOMNUNICATIONB, 


Use of the Name ‘Racemic Acid’ 


Tux discovery of racemic acid by Karl Keetner or 
oestner, & chemical manufacturer at Thann, in the 
oeges, and the elucidation of ita relationship to 
ordinary tartaric acid, more especially by Gay- 
Lussac, Berzelius and Pasteur, constitute one of the 


, most importent episodes in the history of organic 


chemstry. Upon an account of the nature of racemic 

id there ia no need, and we do not intend, to enter 
{here ; but, owing to the confusion which existe in 
chemical literature regarding the authorship of the 
name racermc aod (variously attributed to Gay- 
)Luesac, Gmelin and Berzelius), a note on this subject 
may be of interest to students of the history of 


The author of the term racemic acid is Gay-Luseac. 
The first occurrence of the term in print is found in & 
publication, ‘Cours de Chimie par M. Gay-Lussac, 
comprenant l'histoire des sels, la ohimie e et 
animale”, published i in Paris by Pichon et Didier, in 
1828. In the Summary” at the beginning of the 
24th Lecture, one finds the term, “Acide raoénique”’, 

"and on p. 23 one reads: “Ce serait ici le lieu de 
parler de l'acide raoenique". The mis-spelhng which 
is found here, racentque (with or without the accent) 
in, place of racémaque, finds rta explanation in tho fact 
éhat the "Cours de Chimie” was reproduced from 
shorthand notes of the course of lectures “‘profeasé à 

Faculté des Sciences” by Gay-Lussac, and pub- 
i without the oo-operation or sanction of the 
lecturer. Gay-Lussac, in fact, protested vigorously 
against this nouveau genre d'industrie, which had 
` arisen in Paris, of publishing the lectures of certain 
professors v without their permission or supervision. 

‘Je ne sais” , wrote Gey-Luseao!, "jusqu'à quel point 
il estejuste de g'approprier ainm des lecons pone 
contre la volonté máme des professeurs ; ; 

il n'est pas indifférent que l'on sache je n'ai pris 
“aucune part à cette nouvelle spóculation de librairie 
Je déclafe donc que mes legons de chimie sont 
imprimées contre mon gró; que j'ai refusé lee 
émoluments qu'on m'a offerta pour me faire coopérer à 
leur publication, eb que jg uy prende &beolument 
aucune part." 

Meanwhile, the publishers had issued a note that 
“Je déeir que nous avions de terminer la publication 
de opt ouvrage presque a&usmitót que le Cours du 
Trofesseur; la promptitude avec laquelle il a faliu 

t corriger lee épreuves; et d'ailleurs 
nécessité oh nous fümee de recourir 4 une autre 
reonne que le Professeur, pour faire cette correction 

oo voulait pas se livrer lui-même, ont 

use que plusieurs fautes d'impression se sont 


í dans quelques-unes Ti raisons” que nous 







read by M. Gaultier de Claubry and a list of errata was 
drawn up. In this list, is corrected to race- 
mque (without an accent on the e). The unaltered text, 
however, was republished, with ita errors, in 1833 by 
the firm of de Just Rouvier et E. Le Bouvier, Paris. 

of the term, acide racdmique, is 


. The ire: 
esteblished also by & footnote which appeara in the 


French tranalation" of Berzelius's o Bwedish 
paper. The French translation is entitled: ‘Com- 
position de l'acide tartrique et de l'acide racémique 
(traubensbure), eto", and the footnote to this reeds: 
"M, Gay-Lusaac a ‘donné, en 1828, le nom d'acide 
racómique à l'acide dont il est ici question." Thomas 
'Thomson, who made an examination of racemic aoid?, 
also states in his “Ch of ic Bodies. 
Vegetables” (1888), p. 66: “This acid has been 
described in the Chemistry of Inorganic Bodies (Vol. 
ii, p. 69) under the name of vinto ao. But the term 
rücemác acid, given it by M. Gay-Lussac in 1828, is 
better." 

While the authorship of the specific term acide 
rücém4que, applied to the isomer of tartaric acid 
which Berzelius, in 1880. proposed to call paratartarto 
aoid‘, must undoubtedly be attributed to Gay-Lusaac, 
the general application of the term racemic to the 
optically ingotive, resolvable isomer of a substance, 
must be credited to Pasteur’. 

With regard to the position of Gmelin and Berrelius 
in the naming of the acid called racemic by Gay- 
Luseao, the facts are as follows. Walchner, in 1827, 
had carried out an investigation of racemic acid and 
its salts’, and his results were communicated in 
Gmelin’s ‘Handbuch “der theoretischen Chemie", 
8rd Edit., vol. 2, p. 53 (published in 1829). Here 
the acid is called, for the first time, T'raubensdure ; 
and in his pe communicated to the Swedish 
Academy of Sciences, Berzelrus 64) states: 

"Gmelin har gifvit den nammet Trau- 
bens&ure". In this same paper, Berzelius suggested 
the name paratartaric acid, and this name was widely 
used. To sum up. To the acid discovered. by Keetner 
&nd first called y John, “Sdure aus den Voghesen”, 
Gay -Lussac, in 1828, gave the name, acide 
In "320, Gmelin called it Traubensdure (rendered by 
Berxelius in Swedish as drufsyra), and, in 1880, 
Berzelius called the acid, acidum paratartorioum. 


ALEX. FINDLAY. 
E 
x tana Mg uu iig 


June 2. 
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Measurement of the Nuclear Absorption of Electrons 
by the Atmosphere up to about 107° Electron-Volts 

AOOURATH observations on cosmic ray intensities 
as measured by Neher electroscopes have bean made 
in the equatorial belt (Madras, India, mag. lat. 3° N.) 
and in San Antonio, Texas (mag. lat. 88:5? N.) up to 
between 98 and 99 per'oent of the way to the top of 
the atmosphere. The most significant resulta of these 
measurements may be summarized as follows : 

(1) Coamic rays, whatever their nature, are 80 
rapidly absorbed as a whole in the outer layers of 
the atmosphere that even in the equatorial belt, 
where the effect of the earth’s magnetic field upon 
them is & maximum, they get into equilibrium with 
their secondaries and produce their maximum 
ionization before they have penetrated through the 
first tenth of the a here. (This effect was sug- 
gested as a possibility by Millikan and Cameron in 
1927! m their report made at the Leeds meeting of 
the British Association on their first voyage (1928) 
made from Los Angeles to Peru to look for the 
effect of the earth’s magnetic fleld on incoming 
electrons. The words then used were: “If the 
northern hemisphere and the southern hemisphere 
curves [of ionization with altitude] coincided, it 
would go a long way toward elimimating the pos- 
sibility that the rays are generated by the incidenoe 
of high-speed beta rays on the very outer layers of 
the atmosphere. . . . For such beta rays would be 
expected to be influenoed by the earth's magnetic 
field so as to generate stronger radiation over the 
poles than over the equator’. This is precisely what 
the present experiments show to be the case for the 
whole field-sensitive portion of the cosmic rays.) 

(2) From that pomt on, they fall off exceedingly 
rapidly in intensity, following an exponential equation, 
their law of abeorption bemg like that of X-rays and 
not like that of particles that exhibit range phenomena 
such as low-energy beta rays, proton rays or alpha 
rays. 

(8) The depth beneath the top of the atmosphere 
at which the maximum ionization is attained, always 
leas than & tenth of an atmosphere, changes but 
slightly in going from San Antonio, where no electrons 
of energy lees than 0 x10* electron volts can get 
vertically through the blocking effect of the earth’s 
magnetic fleld, to Madras where no electran-rays of 
energy less than 17 x 10° electron-volte can similarly 
get through. 

(4) The difference between the Ban Antonio and 
the Madras curves makes possible for the first time the 
determination of the complete curve of ionization 
produced in the a ere by incoming charged 
particles contained withm & eharply limited band of 
energies having a weighted mean value of 10x10 
electron-volte. 

(5) Down to a depth of a third of an atmosphere 
from the top (3 metres of water) this curve is in good 
agreement with the Bethe-Heitler theory of nuclear 
electron absorption as recently extended by Carlson 
and Oppenheimer as well as by Bhabha and Heitler. 

(0) The exceedingly rapid absorption of this 
latatude-sensitive radiation, with an abeorption oo- 
efficient which is nearly constant and independent 
of incident energy, qualitatively justafles the ‘shower 
theory’ of Millikan and n as the main cause 
of the ionization of the & here produced by 
incoming electrons even of this energy. 

(7) The latitude-sensitive part of the cosmic r&y 
ionization found in the lower part of the atmosphere 
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is considerably more penetrating than is predicted 
by the foregoing extended Bethe-Heitler theory of 
electron absorption ; nevertheless, while at a distance 
of one twentieth of an atmosphere from the top, 
these 10x 10* electron volt fleld-sensitive rays are 
producing 160 ions per 0.0. per sec., a£ sea-level their 
total ionizing influenoe bas fallen to but 0-8 ion per 
o.c. per sec., that is to leas than 1/500 of its value 
‘near the top of the atmosphere. 

(8) The two foregoing results in (7) show that the 
process of nuclear absorption of electrons is” more 
complicated and involves the production of more 
penetrating secondaries than is pictured in the simple 
physical assumptions underlying the Bethe-Heitler 
theory, but, at the same time, that the whole p y 
-of secondaries, whatever their nature, has 
reduced almost to zero by the time sea-level has been 
reached, not more than about one tenth of the sea- 
level ionization being accounted for by field-senmtive 
rays at all. : fs 

(9) The latitude-sensitive part of the cosmic ray 
ionization found in the lower atmosphere is practically 
all due to the secondary effecte of varied nature 
resulting from the absorption of the incoming 
electrons in the tenth of the atmosphere. 

(10) The apparent raged pn coefficient, namely, 
0-54 per metre of water, o: the actual curve repre- 
senting the whole progeny of secondary influences 
resulting down to sea-level from the abeorption of 
incoming electrons in the very top layers of the 
ra anal is approximately the same as that found 
by Jo n and by Neher for the east-west effect, 
thus proving that the particles causmg the latitude 
and the east-weet effect are of the same type. Both 
absorption coefficients are such as to suggest that 
these particles are electrons (predominantly positive), 
not protons. 


I. 8. Bowman. 
California Institute of R. A. MILLIKAN. 
Technology, H. V. Naane. 
Pasadena, California. 
June 15. . 
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Longitude Effect and the Asymmetry of Cosmic 
Radiation. 


Ix a recent letter, Dr. M. 8. Vallarta! has emphasized 
the di which arises from the comparison 
of the variation of intensity of the cosmic rays along 
the magnetic equator (longitude effect) and the 
position of the magnetic centre of the earth as deter- 
mined from magnetic observations. According to 
Hoerlin, the longitude of the e&ic oentre as 
determined by. coamic rays should be 100? E. instead 
of 160? E. as found direotly. 

The theory scoordmg to which the cosmic ray 
observations are in is that the angle of 
opening of the cone x/2 + 0 must be computed by 
Stéirmer’s formula 

r r 
with a value of r = (1 — poos L + .. .) propor- 
tional to the distance to the magnetio centre and 
therefore dependent on the eccentricity p of the dipole 
and on the difference of longitude L reckoned fram 
the n itive towards the east). » 

It should be noted thet the angle 0 in S8tdrmer’s 
formua is reckoned, not fram the vertical ofthe place 
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but from tne lme joining the dipole to the point of 
observation. If we take account of this ciroumstance, 
we find that the change of the angle of opening 
becomes i 

A0 = — ap cœ L + pesin L; 
where the first term is the effect due to the 
of distance from the dipole and the last term is the 
new perallactic effect. The coefficient 


a = = ($ — Don 0 


varies with the energy of the rays. For the rays 
just able to come from the zenith (0 = 0), it is equal 
to 4 and ita minimum value is 4/2. 

For negative icles, the angle of opening of the 
cone must be not from the west but from the 
east, and therefore the sign of the new term must be 
inverted. The usual theory is therefore correct only 
if the rays are & mixture of positive and negative 
rays in equal amount. This is not the case, as the 
asymmetry measurements have shown that the 
positive rays are more important. 

If we write tan B = l/a we get 


A0 = a 008 (D + B), 


showing that the improvement of the theory 
essentially amounts to reckoning the longitudes from 
an origin at an angle É west of the position of the 
dipole. This angle B, which is 0 for rays just able to 
reach the r, is 14° for rays of 0-5 Stdrmer, 
that is, 15 x 10° eV. (for protons) and goes up to 
85° for the limiting case of 60 x 10° eV. Although 
this correction is far from the 60° asked for by 
Hoerlin, it is in the right direction and will substan- 
tially reduce the discrepancy between theory and 
observation. 

The fact that the longitude effect is different 
according to the effective value of the intensity of 
the rays and therefore according to the acreens used, 
&nd also depends on the sign of the charge, will make 
the analysis more difficult ; but when it is achieved, 
*due to. improvement in observations and also to 
progress in the working out of the details of the 
theory, it will probebly afford mformation on the 
sign of the charge and the distribution of the 
intensity of the rays. 


University of Louvain. 
May 22. 
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Crystallization of Lysozyme 
Tan oocugenoe in nasal mucosa of a substance 
e dar. mM Goa ERE 
this or a similar compound was later 
ak from egg-white by Wolff' who, however, 
did not recognize the trwe chemical nature of the 
substance. Meyer, Thompeon, Palmer and Khoraxo*, 
adopting an entirely differant procedure, showed that 
lysoxyme is & protein giving some of the typical 
reactions ; they also quoted analytical data. 

Dr. E. A. H. Ro of the Department of 
Pathology, has further improved the technique of the 
preparation and his resulte will shortly be published 
in another place. In the meantime we have under- 
taken the purely chemical side of the mvestigation 
of this in&eresting protein, and we wish to express 
our gratitude to Dr. Roberta amd Prof. Florey for 
the provided. e 


G. LruaAfTRB. 
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The material made according to the method of 
Roberta seems to possess a high degree of homo- 
geneity and it may be crystallized by one operation 
from solution in N/20 acetic acid and concentration 
over aqueous potassium hydroxide in & vacuum 
desiccator. The orystals (Fig. 1, y AA ER 
by Mr. H. M. Powell) appear to be dodecahedra, and 
Miss D. Crowfoot has kindly undertaken their 


ig the method 
r ee ee piat 


4 





Fig. 1. 
Mr. H. 8. Philpot has kindly studied the behaviour 


of lysozyme in the ultracen: and the molecular 
weight appears to be of the o of 18,000, a quite 
provisional eetimate. 

The ultra-violet absorption shows the usual 
tyrosine-tryptophan bend at about 2770 A. in acid 
solution ; this is shifted to about 2870 A. in N/10 
sodium hydroxide solution. Using the method of 
Holiday‘, analysis of the curves indicates the presence 
of 4-4 per cent of tyrosine residues and of 2-2 per 
cent of tryptophan residues in the molecule. 


E. P. ABRAHAM. 
Dyson Perrins Laboratory, R. RonrNBoN. 
University, Oxford. 


1 Fleming, å., Prec. Roy. Goce, B, 98, 300 (1023). 
‘Wolf, L. X, S. Imewmnaddtrforech, UO, 88; BA, 188 (1027). 


E., Palmer, J. W., and Khoraso, D., J. 
Biol Din | 18. bed (1036 
* Holiday, A hides Ji 80, 1796 (1950). 


Thermal Decomposition of Ethylene Bromide 
Wana we were inv the behaviour of 
certain gaseous alkyl and alkylene bromides at high 
temperatures, with the view of finding out how the 
of activation was related to the zero point 
energies (or vibration frequencies) of adjacent bonds 
(for le, tert.-butyl bromide with three C-C 
bonds t be expected to require a leas activation 
energy than normal butyl bromide with two C-H 
and one C-O bonds) we found that the homogeneous 
nature of the decomposition could not always be 
predicted, and that the oaloulations made for ethylene 
bromide (C,H,Br,) by Sherman and Bun! based on 
the Eyring method were somewhat misleading. 
We used an all-glass pyrex with a 
diaphragm gauge (electrical contact) against 
a mercury manometer. The decamposition of ethylene 
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bromide Bot soar es bci ean ina 
molten metal The temperatures ranged from 
840? to 400° C. and were controlled by a chromel- 
alumel and potentiometer system. At 
840°-370° the decomposition is heterogeneous; the 
introduction of pyrex glass tubing leads to oon- 
siderable increases in the reaction velocity. The 
fos proste ia Aauble the TM ee a p pro- 
ducts of decomposition are vinyl (O,H,4 Br) 
and hydrogen bromide, and the reverse reaction is 
not appreciable at these temperatures. The reaction 
follows the first order equation very well. 

There is no decomposition into ethylene and 
bromine. The calculations of Sherman and Sun lead 
us to believe that the decomposition into ethylene 
and bromine would take place at an appreciable rate 
at 850° with an activation energy of 50,000 calories. 
We have calculated an approximate activation 
energy for the heterogeneous reaction of about 
30,000 calories. 

Since the ethylene bromide molecule prefers to dis- 
sociate into vinyl bromide and hydrogen bromide, 
we would be inclined to look for some structural 
explanation of this phenomenon. The trans form of 
ethylene bromide is considered to be the more 
‘stable’ (preferred) form, even at high temperatures’. 
This interesting theory may explam how it is that 
ethylene bromide can become attached to the surface 
in such & way as to give rise to these decomposition 

. It is very different from the behaviour of 
ethylene iodide (C,H,I,), where an iodine atom (or 
an adsorbed iodine atom) aote as a catalyst for the 
decomposition into ethylene and iodine*. Also, the 
molecule decomposes homogeneously into the same 
products. Here one of the iodine atoms in the 
molecule acta as a sort of ‘intramolecular catalyst’. 
One would expect the ois form of ethylene iodide to 
be ita normal condition, but there do not appear to 
be any definite data on this point. Recently, how- 
ever, the idea that ethylene iodide dissociates directly 
into ethylene and iodine has been disputed‘. 

Further data and experimental details will be 
published shortly. 


T. Ig&ampALA. 
ai re nt of Chemistry, A. MAOOOLL. 
niversity, Sydney. 
May 4. ° 
1J. Amer, Chem, A: 58, 1006 (1934). 
* Trumpy, £. Phys., 98, 624 (1935). 


? Arnol and Joctakevikr, J. Shem Piye., 166 (1933); Iredale 
saad Mares, T Phys. Chem., 68, 365 (10% d , 
* Ogg, J. Amar. luc Ho, I$. 007 CS. 


Pyruvic Acid Dehydrogenation, Vitamin B, and 
Cocarboxylase 


Ir had been found by Davis! that pyruvic acid is 

on of BaoerWum 
proved to be very 
me f. 2 wr dur doom eH de d 
genation?. 

A oodehydrase could be removed from the acetone- 
treated lactic acid bacteria by washing with phosphate 
of pH 8. The washed preparation was activated by 
the addition of decoctions of tissues (kidney, 
brain, liver). The addition of vitamin B, was without 
effect. Therefore oocarborylase was tried, which had 
been found by Lohmann to be a vitamin B, pyro- 
phosphate?. A pure preparation of cocarboxylase was 
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moek ndi aiel 36 ane. by Dx. K. Lohmann, 
with which the following experiment was carried out., 


Activator None Kidney decoction 20y cocarboxylase 
Po eR in 
minutes (emm) 8 137 176 


The effect of cocarboxylase is surprising, because 
no decarboxylation to aldehyde and carbon dioxide 
was found with the bacteria. Pyruvic acid was broken 
down only by dehydrogenation to acetic acid and 
carbon dioxide. . 

With highly concentrated organ extracta, the 
activation found. was: notably higher than with 
cocarboxylase at saturation. Probably the additional 
activation is due to the presence of flavin phosphate 
in the concentrates. A highly purified, but not pure, 
preparation of flavin phosphate from heart together 
with cocarboxylase gave the same additional activa- 
tion. 

Furthermore, it was found that no dehydration 
takes place with the complete system in the abeence 
Fed ate acabo epe cede inus ee 

by washing with an acetate 
berberine 4-7. The ches ot k ene r MO 


by the following experiment. 


Phosphate (10° M. per lit.) 0 28 
consumed in 60 
(omm) 9 45 79 


5-6 
132 


14 


Phosphopyruvic acid was found to be inactive as 
hydrogen donator. 

In the catatorulin test of Peters‘, free vitamin B, 
activates pyruvic acid oxidation with brain tissue. 
But from certain experimenta, Peters e£ al. concluded 
that after the addition of vitamin, a substance 2 is 


acid oxidation. The experiments repo 
suggest that the z of Peters is vitamin iteelf and the - 
y vitamin m pyopicepbate; into which it is converted 
by the tissue. 

Biological Institute of the 

Carisberg Foundation, T 

May 18. 

1 Davis, J. G., Boichem. T., 988, 90 (1083). 

3 Beo also NATURE, 1007 (1930) and Skand. Arch. 
f. PkyeioL, 76, 186 (1957). s ss 

96, 26 (1087). 


aturwissenschafton, 
Peters, E. À., Biochem. J., 80, 1106 (1936). 
Peters, Rydin and Thompson, Biochem. J., 39, 53 (1935). 


FRITI Lipwann. 
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Crystals with Vitamin K Potency. 

Tue evidence for the existence of anti-kssmorrhagio 
vitamin (K) required by the chiok for preservation 
of normal blood clotting time has been reviewed in a 
former peper!. 

This vitamin has been ebtained in a orystallme 
fraction isolated from concentrates obtained in 
molecular distillation by cooling such concentrates 
in absolute methanol with solid carbon dioxide. The 
colourless crystal fraction obtained by this method 
was recrystallized from methanol three times by the 
same cooling procedure. Two such lote of crystals 
have been obtained. 

The first lot was found capable of restoring normal 
blood clottmg time within four days when added te 
tbe basal deficient diet given to five chicks with 
oli time greate* thane 30 minutes. second 
lot, by preventive assay, maintained normal 


26 e. 


blood clotting time in chicks when added to the basal 
diet, while the clotting time of chicks receiving no 
vitamin K supplement was rn every case greater than 
80 minutes. 

Some vitamin still ramained in solution. On the 
bams of comparative clotting times, the crystal 
fraction was approximately eight times as potent as 
the fraction not crystallized out by cooling with solid 
carbon dioxide. I 

H. J. AtMQuist. 

University of California, 

Berkeley. 


"The Anü-bemorrhagio Vitamin (Revisw)’’ 


1A E J 
16, 166 (1937) 
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Effect of Hetero-auxin on the Growth of Broad Bean 
Plants in Water Culture, 

Hrraunoook and Zimmerman! induced responses in 
the shoote of tomato and tobaooo planta by applying 
a solution of hetero-auxin to the soul. These responses 
inchided bending, swelling, the production of ad- 
ventitious roots on the stems, and epinasty of the 
leaves. This letter describes the relative effect of 
adding smalt amounts of hetero-auxin to the culture 
solution "bathing the roote, and spraying approxi- 


mately the same quantity on the shoots T the 
method described by Pearse’. Vicia Faba bie'a 
Champion Long Pod) was used as the test plant, and 





THE SHOOTS OF THR PLANTS ON THE LHFT HAVM BERN 
SPRAYED WITH HMTERO-AUXIYX, THOSE IN THE OMNTRE 
ARE THE OONTROLS, WHILE THOSE ON THB RIGHT HAVE 
BASN SUPPLIED WITH HETNRO-AUXIN IN THA CULTURA 
SOLUTION TO THH ROOTS. 


e 

the seedlings were three weeks old at the time of the 
first applications of hetero-auxin; the shoots were 
then about 10 om. high. Fig. 1 shows the result 
of one week’s treatment; the plants on the left 
were sprayed daily with 1 c.o. of a 0:01 per cent 
solution of hetero-auxin, those in the centre are the 
controls, while those on the right were supplied 
daily with 1 o.c. of & 0-01 per cent solution m 500 o.c. 
ef culture solution. 

In Table 1 the average total length of lateral root 
for three plante, and the average dry weighte of root 
and shoot are given. eè ° 
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Fig. 1 and Table 1 show that supplying hetero- 
suxin to the solution has retarded the growth in 
length of the roots, although the total root weight is 

icalty unaltered, while spraying the shoots with 

-auxin has slightly decreased the weight of root 
growth without altering ita form. The shoot growth 
was retarded by both treatments, but whereas spray- 
ing induced swelling of the stem and epinasty of 
the leaves, the planta receiving hetero-auxin in the 
culture solution did not exhibit any suoh symptoms. 
The immediate effects of the treatments therefore 
appeared to be strictly local in each case, and the 
subsequent retardation of the growth of the parts 
of the planta other than those receiving the hetero- 
auxin would seem to be due to an alteration in the 
dynamic equilibrium of the plant, rather than to ita 
movement within the plant body. The movement 
of hetero-auxin from the soil into the shoots of 
tomato plants noted by Hitchoook and Zimmerman! 
may have been due to the much greater amount of 
hetero-auxin applied. 












TABLE 1. 
o Bhoot dry 
Benes of lateral 
root (cm ) (mgm.) 
Control 285-4 917 
Shoots sprayed daily 
with Loo ofad 1 
cent solntaon of he€ero-| 
sunon 856 3 630 
loo ofa 0-1 per cent 
lutaon of hetero- 








The terminal bud was inhibited by spraying, &n 
effect previously noted by Pearse’ when spraying 
tomato planta with phenylacetic acid, and with 
indolebutyrio acid. Thimann and Skoog‘ caused 
inhibition of the lateral buds of planta of Vicia Faba 
by &pplying hetero-auxin to the cut-off stump of the 
terminal bud ; but here it has inhibited the growth 
of the terminal bud itself. 

A full account of this work is being prepared for 
publication. 


East Malimg Research Station, 
East Malling, Kent. 
May 11, 
ta A. H., and Zimmerman, P. W., Oouir:b. Boyce Thompson 
Inst., 7, 447 (1935). 
* Pearse, H. L., Narurm, 138, 863 (1036). - 
*' Pearse, H. L., J. Pom, end Hort. Sci, 14, 365 (1937). 


ion K. V., and Skoog, F., Proo Roy. Soc, B, 114, 317 " 


H. L. Parser. 


Skatole as a Root Forming Substance 

Tan activity of skatole as a growth-promoting 
substance has been noted by Glover. We have 
carried out experimenta which show that akatole 
accelerates root formation m cuttings. Cuttings of 
Leptospermum scoparium and of Ficus repens were 
treated with an eous solution of skatole in the 
manner described by Hitchcock and Zimmerman’, 
and the cuttings planted in & mixture of oooo-nut 
fibre and sand in a propagator. The treatment 
accelerated root production. With Leptospermum 
scoparium cuttings,” treatment for six hours with 
skatole solution of a concentration of 20 mgm. per 
100 o.c. on March 19 gave 60 per cent of the cuttings 
well rooted in 20 days. A control set showed 80 per 
cent only of the cuttings to be slightly rooted. With 
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fid rope à Hore marked Tapora wee Peme 
Cuttings planted on April 22 examined after 19 
days showed in the control set 10 per cent rooted 
with an average of 0:8 roots 
average length of root per cutting of 1-6 mm. Of 
cuttings treated for 3 hours with a akatole solution 
of a concentration of 20 mgm. per 100 c.c., 90 per 
oenb were rooted with an average of 4-2 roots per 
cutting and an average length of root per cutting of 
38-4 mm. 

Parallel experiments showed /-tryptophane to be 


1 NATUXB, 137, 380 (1986). 
1 Comirib, Beyce Thompson Insi., 8, 63 (1935). 


Function of the Gills of the Mayfly Nymph, 
Cloeon dipterum 


It 5 guierely Pape. thal ne pe ure 


over, both Dewitz! and ot! have shown that 
these gills are not essential to life. Recently, another 
function has been ascribed to these structures by 
Eastham’, who shows that in the nymph of the may- 
fly, Hodyonurus venosus, they act as paddles which 
bathe with water the gill tufts attached to their 

In order to test whether or not these gill plates 
niis b i in nature, the oxygen consump- 
tion of both the normal and gill-lees n; ha of the 
mayfly, Cloeon depterum, has been at 10? C. 
at various oxygen concentrations. The results are 
shown in Fig. 1, each point in which is the average 
of three to eight experiments. This figure may be 
compared with Fig. 1 of Fox, Wingfield and 
Simmonds‘. 


€ Nermal asimals 


O Giti-1ets animals © 


Oxygen consumption (0.¢./gm. /hr.) 





Oxygen concentration (0.0. /lit.) 
Fig. 1. 

It will be seen that, as the oxygen content of the 
water is decreased, the oxygen consumption of both 
the normal and the gill-leass ny@phs remains nearly 
the same until a concentration of about 3 o.0./lit. is 
reached. Below this concentration the oxygen oon- 


sumption of the gill-less nymphs falls off rapidly, 
but this marked decrease does not occur in the 
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normal animals until the oxygen content of the 
water ia reduced to about 1-5 c.o./lit. It is clear that 
the! gills in this species of mayfiy nymph only aid 
the oxygen oo tion in water of low oxygen 
concentration, that is, below 8 o.o./lit. 

At high oxygen concentrations, the gills of Oloson 
dipterum only beat intermittently, but as the oxygen 
content of the water falls the quiescent periods are 
much reduoed, thus causing a greater volume of 
water to pass over the dorsal surface of the animal 
in & given time. 

It is not yet clear whether at low oxygen oon- 
centrations the level of o consumption in the 
normal animal is maim by gaseous exchange 
taking place at the gill surface, or whether under 
these conditions the gills merely act as paddles 

ich pass a greater volume of water over the 
respiratory surfaces of the animal. Either of theee 

would enable the animal to maintain its 
normal level of oxygen consumption at low oxygen 
concentrations. 

The results summarized above will be published 
in fall elsewhere. 

C. A. WINGFIELD. 


1 Dewlts, H., Zool. Ans., 18, 525 (1800). 

1 Ouénot, L., ‘“L’ Adaptation”, Paris (1925). 

* Bastham, L., J. Eap. Biel., 14, 219 (1937). 

“Fox, H. Munro, Wingfield, O. A., and Simmonds, B. G., J. Esp. 
Bl., 14, £10 (1986). 


Zoological Nomenclature 

Iw spite of various criticisms; it must be admitted 
that the system of nomenclature used by xoologista 
and botanists is fundamentally sound and serviceable. 
Much depends, however, upon uniformity of practice, 
and certain irregularities which are becoming current 
are likely to cause serious confusion. n 

The International Code, Article 10, states: “When e 
it is desired to cite the name of a subgenus, this name 
is to be placed in parenthesis between the generic and 
the speciflo names. Example: Vanessa (Pyramess) 
cardus.”’ The example is not well chosen, 1 
being & synonym of Vanessa; but the meaning is 
clear, 


In the admirable Review of Applied Entomology, it 
has become the custom to cite an alternative generic 
name as if (according to the above rule) it wa® sa 

us. ‘Thus, m the part for February 1087 we 

“Aonidiella (Chrysomphalus) awurantis", for the 
red scale of the orange. Ohrysomphalus is the older 
name, and opini differ as to whether the red scale 
should be referred to that genus, with 4onidsella as 
a subgenus, or whether Aonidiella should be raised 
to full generic rank. The method of citation used by 
the Imperial Institute of Entomology, &nd indeed 
by others, would be intelligible were it not for the 
instructions given (following the usage of many 
decades) in article 10. If the method proposed in 
article 10 is abandoned, it is difficult to see how 
subgenera can be properly cited. 

A quite different tendency, which seems to be on the 
increase, is to cite as if they were genera. 
An example (many more might be found) is furnished 
by C.-Frick’s “Horned Ruminanta of North 4merica”’, 


eas A yew subgenus Stockoceros is pro- 
fer T'eirameryz conklingi of Stock ; but élthough 
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it ie repeatedly stated to be a subgenue only, the 
species is written Stookoceros oonklingi, or in one 
lace S. (T'eirameryr) conklingi, and a subfarhily 
tookooeroting is (p. 86) to inolude the 
containing . Evidently the sub- 
family should be Capromerycinm, based on the oldest 
genus, and in no oese, according to the rules, can ib 
be based on ea subgenus. It might be poasible to 
argue, perhape, that in spite of his intention, Frick 
had in fact raised Stookoceros to generic rank by his 
mode of citation. Should this view prevail, Stocko- 
cerobing might be retained. 

Another problem relates to the permissible length 
of generico and subgeneric names.  Friok has, for 
example, a new subgenus Pseudoparablastomeryz. I 
have for many years followed a suggestion made by 
an author whose name I have forgotten, that such 
names should never exoeed six lea. There must 
be a limit somewhere, and perhaps the aix-syllable 
rule would be acoepteble, at least for future proposals. 

T. D. A. CocKWHLL. 

University of Colorado, 

Boulder. 
May 12. 


The Number of Discriminable Colours 


ALTHOUGH a calculation of the approximate number 
of discriminable colours must depend n the in- 
dividual concerned, ‘normal’ persons may be expected 
to furnish data which agree to the correct order of 
magnitude. The method used here involves the choice 


in the calculations. A straight lme connecting 
the apexes of this double pyramid representa the 
black-white, or brilliance series ; the saturation series 
is represented by lines running from the central axis 
to the surface; and the Awe series is given by lines 
on the surface of the figure parallel to the base. 
The obeervations of Konig!, ranging from threshold 
to blinding intensity, give 660 discrete steps as the 
length of the brilliance axis. Jones‘, utilizing the 
measurements of Steindler, Nuttmg and himself, 
found 128 just noticeable chromaticity steps in the 
spectrum. Smith’ obtained 28 hues in the paycho- 
logical purples. For the total number of hues, 
ivalent to the perimeter of the base, we have 156. 
for saturation are taken from the incomplete 
I ta of Geisler‘, the work being done with 
oe Sl. E A 


green, 28; and blue, 87. 

These values indicate that the base of the pyramid, 
if drawn to scale, could not be represented by con- 
ventional geometry. For the degree of approximation 

ired here we may take arithmetical averages. We 
find 39 hue steps between each corner of the bese 
and 55 saturation steps from the periphery to central 

y. We shall assume that the number of hues, a 
Kontion of the saturation, decreases linearly from 
periphery to centre, thas giving 78 hues at mean 
Ba ion. The number of Slours im the base 
becomes 4,200. This is act the ‘area’, but tffe total 
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colour sensations, the spacing of which depends upon 
location. Since Kénig’s results are approximately 
symmetrical, we may use the ordinary formula for 
the volume of & double pyramid, and thus we obtain 
for the number of diserimingble colours, to two 
significant figures, the value 9-4 x 10%. If a double 
cone is chosen, the results will be the same. 


GagoRanm B. Wau. 
Department of Physics, 
Northeastern University, 


Boston, Mass. 
May 1. 
1 Konig, À., ¥. fr Payoh. u. Physiol. der Simessorg., 8, 375 (1895). 
1 Jones, L. á , J. Opt. Soo. Amer., 1, 63 (1017). 
* Brrth, F O , J. Exper Pryok., 8, 381 (1925). 
4 Getsaler, L. E, Amer J. Paych., SA, 171 (1013). 


An Effect of X-Radiation on the © Potential of 
Colloidal Graphite 

IN the course of our attempta to elucidate the 
nature of the action of X-rays on oolloida, we have 
been investigating the effect of irradiation on the 
t, potential of the colloidal particles. The sol selected 
for the preliminary experimenta was an artificial 
graphite dispersed in conductivity water with the aid 
of traces of ammonia. This sol is practically homo- 
geneous towards X-radiation, and has a low electro- 
lytio content. It is stable, and the { potential of a 
given stook shows no significant changes over a period 
of four months. The & potential is deduced from 
measurements on the electrophoretic velocity of the 
particles. The experimental technique employed in 
our laboratory has been fully described by Lane 
and White!, who have shown. that the probable error 
of & single observation is of the order of 2$ per cant. 
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Changs of ¢ potential (por ocnt) 


-5 
Fig. 1. 


The nature of the resulte obtained is indicated, for 
small doses of radiation, in the accompanying graph 
(Fig. 1). The ordinates represent the percentage 
change in ¢ potential, the abecisse the corresponding 
doses measured in rontgens. It will be seen that a 
significant increase in the negative f, potential is 
produced, by a dose of only 25 r., but that the affect 
is not a monotonic funotion of the dose. The oscilla. 
tions persist, with undiminished amplitude, but with 
Increasing wave-l h, up to doses of 25,000 r. 
Effects of a similar kind were alo obtained with 
gamma radiation. For one of the sols measured the 
percentage changes in potential st the first maximu 
(25 r.), first minimum (85 r.)and second maximun 
(143 r.) were + (7-0 + 0-6) per cant, — (6:0 + 0-6. 
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per cent and + (9:0 + 1:1) cent respectively. 
hd aonites 6b tho separate choervaliuug for a per: 
ticular dose was, in all cases, consistent with the 
estimate of the probable error of a single observation 


in & stable colloid by X-radiation amounting to no 
more than 25 rémtgens is, so far as we can ascertain, 
novel : as is also the peculiar relation between effect 
and doeage. The in which we have 
been aided by & grant from the British Empire 


1 Phil. Mag., 8$, 814 (1037). 


Determination of Electronic Charge by the Oil 
Drop Method 

Wm have eliminated the convection current and 
the effect of the arc and minimized the variation of 
time of descent of the drops and the greatest common 
divisor, by using our new oil. 

The battery used was two ampere-hour lead 
cells, highly insulated, giving constant potential with 
drop of less than two volta per 10,000 volts five 
hours. This high potential enabled us to the 
number of charges on the drop considerably. The 
water of the bath was constantly circulated and ita 
temperature controlled to within a few thousandths 
of & degree centrigrade for a period of weeks. The 
condenser plates, having a diameter of 22 cm. and 
thickness of 2-5 am., were of stainless steel, optically 
polished and separated by the quartz prisms. The 
Ee ual athe Xen was dry mud Bre fixer. Cron 
matters. The timings were recorded on the Société 
Genevoise printing chronograph, which was oon- 
trolled every second by the Fuefler master clock of 
the Institute, the variation of which is leas than one 
hundredth of a second per day. 

With these precautions and improvements, and 
further, eliminating the nan-spherical drops, we have 
determined the electronic c using Harrington's 
value for viscosity, and obteined 


e=(4°806+8) x 10-5 x.g.v. 


We wish to express our thanks for a financial grant 
from the Hattori Hokoksi. 


Y. Isama. 
Institute of Physical I. Furuse. 
and Chemical Research, T. Sumrsuav. 
Tokyo. 
May 15. 


Temperature Variation of Magnetic Anisotropy of 
Organic Crystals 

As has been shown by Krishnan! and his collab- 
oratora, the study of the magnetic anisotropy of 
organic enables us in many oases to determine 
the orientation of the molecules m the lattice. 
A naturel extension of this imfortant lme of work, 
to me by Sir C. V. Raman, is the investiga- 

tion of the effect of temperature on magnetic aniso- 
tropy, which may be expected to yield valuable 
information regarding the character of the thermal 
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motions (for example, oscillations and hindered or 
free rotations) of the molecules in the crystal lattice 
and to elucidate the mechanism of fusion. 

I have carried out measurements in the case of 
resorcinol over & of tem from 26°C. 
up to the melting pomt (110? O.) of the substance. 
Reeorcinol was chosen because the crystal is stable 
and does-not volatilize easily. The structure of the 
crystal has been studied by Robertson’ by X-ray 

is, and the io anisotropy at room 
temperature has also been determined by K. Lons- 
dale?. The method described by Krishnan‘ was 
am for the measurement of anisotropy, & 
juegan, p being employed for fixing the 
Raises of the quartz fibre and for making 
the measurements at the higher temperatures. 
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Fig. 1. 


The following experimental procedure was adopted. 
For any setting of the crystal, the magnetic anisotropy 
in the plane concerned was first of all determined at * 
room temperature. The crystal was then raised to 
the desired temperature by electrically heating the 
surrounding tube, the tem: A region hear 
the crystal being by metu of a calibrates 
thermo-element. The magnetic at the 
high temperature was then measured. The crystal 
was finally allowed to cool down to room temperature 
and the anisotropy again measured. It was found 
that when the high temperature did not 
105° C., the initial value of the anisotropy was almost 

restored. In all cases the mean of the initial 

and the final values of the magnetic anisotropy at 
Pom AA Era rare. Was uei do ile, calonlauione 

The variation of the magnetic anisotropy with 


.temperature when the crystal is suspended with the 


o axis vertical is shown in Big. 1. Up to about 15? C. 
below the melting point, the change of anisotropy 
is comperatively small. From 6 to o on the curve 
the variation is pronounced. From c onwards the 
transition is very rapid, indicating & state of m- 
stability. When the orystal was heated until it 
to melt, the anisotropy practically disa 
15 significant that the effect of temperature 
pramitant only in the vioinity ofthe melting point, 
A determination of the magnetic anisotropy «f 
Él at room temperature gave the values: 
— X» = 8:18 x 1€, Xe e xp = 18:30 x 10, Yo — 
Xe cn Beag x 10^, whence gssuming Pascals value 
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— 67-2 x 10-5, for the mean susceptibility, we get 
Xa = — 06-2:x 105, xg — 74:3 x 105, x= 
— 61-0 x 10-5, ahd a = 55-0?, B = 47-0°, y = 62°1°, 
in satisfactory agreement with the results of K. 
Lonsdale 


I have also made a preliminary investigation of 
the magnetio anisotropy of ammonium nitrate at 
different temperatures up to the melting point of 
the crystal The magnecrystallic data seam to lend 
support to the findings of X-ray analysis’ in regard 
to the variation of the crystalline structure of 


P. NILAKANTAN. 
Department of Physica, 
Indian Institute of Science, 
Bangalore. 
May 18. 
i Xx. è 
SE Y: 8., Guha, B O., and Banerjee, B., Phi. Trens., A, 
1 Robertson, J. M., Prec. Rey. Sec., A, 157, 79 (1935). 
* Lonsdale, K., NATURE, 187, 815 (1930). 
! Krishnan, K. B., and Banerjee, 8., PhO Trans., A, S34, 265 (1935). 
s ud: Posnjack, J., and Kracek, B. O., J. Amer. Chem. 


The X-Ray Microscope 

As I pointed out same time 1 & new kind of 
X-ray spectra can be obtained by focusing the 
characteristic X-radiation emerging from the surface 
layer of an object. Instead of the usual 
linea, these spectra contain a series of monochromatic 
spectral images, each of them showing the distribution 
of a certain chemical element in the surface layer of 
the object. Fig. 1 shows & new arrangement of the 
object, crystal and photographic plate giving a more 
distinct and even enlarged monochromatic X-ray 
image. The object O is excited to secondary radiation 
by primary X-rays. The radiation is re- 
flected on the concave side of the cylindrical crystal K 
and collected to the true mon tio X-ray 
image I. If the dimensions of the object are small 
compared with the radius R of the crystal, it is 
possible to satisfy the conditions for a irus enlarged 
image by adjusting the positions and inolinations of 
object and photographic plate. 


Bim Xros 
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By such X-ray photomicrographs chemical analysis 
for.a great number of ahaniisal olana in objects 
not larger than 10-* o.c. is made possible without 
dissipating the sample. š 

A more detailed theory of this X-ray microscope will 
be published in the Journal of Scientific Instruments. 





N 


NS 





Fig. 2 


I wish to acknowledge my grateful thanks to Prof. 
G. Aminoff for giving me the opportunity to carry 
out this investigation at the Mineralogical Depart- 
ment of thé Rikamuseum, Stockholm, and to Prof. 
W. L. Bragg for suggestions concerning the publica- 
tion of this paper. 

L. v. Himos. - 


Riksmuseum, 
Stockholm, 50. 
April 19. 


1 NATURE, 184, 181 (1934). 


Frictional Torque ofean Axial Magnetic Suspension 

A VARTIOAL needle of iron suspended in vacuo by 
the oo-axial field of a solenoid theoretically may 
against axial rotation. The pur- 





Fig. 1 


The test-object for the method was a packet of 
thin metal foil polished dicular to the 
of the different layers. . 2 shows the X-ray 
photomicrograph of such a test-object (above), with 
the dimensions of the different layers (below). The 
X-ray photo-micrograph ‘corresponds to the iron 
K-a-radidtion, and as this radiation consista of two 
slightly different wave-lenfyths, the image of the iron 
foil appears twice. e ; » 





pose of the preeent note is to 
report an observed value of this 
frictional torque. 

The arrangement used is a modi- 
fication of that previously reported 
by one of us’. A solenoid carrying 
a steady direct current produces a 
magnetic fleld sufficiently strong to 
support & large fraction of the 
weight of the needle. A vane 
mounted on the needle controls 
the amount of light striking a photo-oell The 
current from this cell is amplified and fed to a 
second lifting solenoid. Thus the needle is automatio- 
ally maintained at a etermined height. Vertical 
oscillations about this position were damped out by 
using & large resistance in, and capaci across, 
the power supply for the amplifier t tabe', 

For this experiment the vane was & solid aluminum 
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alloy disk, 15 mm. in diameter and 5 mm. thiok, 
mounted oco-axially with the needle. The entire unit 
had a mass and moment of inertia of about 6 gm. 
and 0:8 gm. om.? . It was spun in vaouo 
by the action of the field of a small bar magnet 
mounted horizontally on an air-driven tarbine* 
inning below the disk at about 1,500 rev./seo. 

The rotor was up to about 1,200 rev./seo: 
Ite action was as to indicate that small or large 
rotors probably can be taken up to their bursting 
speeds with macroscopic stability, and that many 
types of drive may be used. 


observations were carried out at speeds 
in the nei, of 600 rev./Beo. with the driving 


work the residual was 
estimated to be of the order of of 10% mm. 
mercury, alignment was done and no attempt 
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was made to neutralize the earth’s field. However, 
the observed deceleration at the above speed was 
about 2 x 10- rev./seo.*, corresponding to a frictional 
torque of about 10-3 dyne om. 

It is believed that this device offers possibilities 
in in which it is necessary to suspend 
rotatable systems under a variety of conditions. The 
low frictional torque exhibited suggests its use in 
experiments in which this property 1s useful directly, 
or indirectly as in the attainment of 
constant rotational speeds for use in velocity of light 
determinations, eto. 


F. T. Hornwrs. 
Rouss Physical Laboratory, J. W. Baname. 
Univeraity of Virgini 
May 12. 


1 Holmes, F. T., Phys. Rev., §1, 689 (1937). 
r Beportod by F. T. Holmes at meting of w Va. oed. Bol, May 


preme, J. Wa Weed, A. J~ and Piin, M. G, Sownce, 78, 338 


Points from Foregoing Letters 


Measurements of cosmic ray intensities at various 
atmospheric heights at Madras, India and San 
Antonio, Texas, indicate, to Prof. I. 8. 
Bowen, Prof. R. A. Millikan and Dr. H. V. Neher, 
that the incident coemio rays produce their maximum 
ionization before they penetrate more than one tenth 
of the atmosphere. The authors deduce, from the 
absorption coefficient down to sea-level, that the 
particles in the cosmic rays are predominately 
positive electrons, not protons. 

Prof. G. Lemattre points out that the discrepancy 
in the position of the magnetic centre of the earth, 
as determined from magnetic measurements and as 
calculated. (from the variations in the intensity of 
coamic rays along the magnetic equator), is consider- 
ably reduced if one takes into consideration that the 
cosmic rays consist mainly of positively charged 
particles. 

A photomicrograph of crystals of lysoxyme, & 
protein occurring in the nasal mucosa, le of 
lysing certain bacteria, is submited by E. P. 
and Prof. R. Robinson. From the ultra-violet 
abeorption the presence of 4-4 per cent of 
"tyroeme and 2-2 per cent of tryptophane is deduced. 

Dr. T. Iredale and A. Macooll find that ethylene 
bromide (C,H,Br,) ‘at 840-870? n a 
yrex vessel into vinyl bromide (C,H,Br) and hydrogen 
romide. This reaction is eous. No decom- 
position into ethylene and bromine was observed. 
The authors that the trans form of ethylene 
bromide is the more stable at high temperatures. 

Addition of cocar to acetone-treated lactio 
acid bacteria (which had thereby lost the ability to 
dehydrogenate pyruvic acid) restores their power of 
dehydrogenation, or oxidation, according to F. Lip- 
mann, The presence of phosphate is easential to the 
reaction. 


H. J. Almquist reporta that vitamin K, 
which preserves normal blood-clgtting m chicks, has 
been obtained im crystalline form. 

Dr. H. L. Pearse finds that hetero-auxin sprayed 
on to the shoots of plants of the broad bean grown in 
water culture causes swelling of the stem, epinasty 
of the leaves, and inhibition of the terminal bud, 


while the form of the root growth is unaffected. 
Approximately the same amount added to the culture 
solution retards the growth in length of the roots, 
and accelerates their growth in thickness, while the 
shoots, although slightly retarded, remain normal in 


appearance. 

Experimente with cuttings of Leptospermum sco- 
parium and -of Fious repens, confirming the root- 
stimulating ies of akatole, are reported by 
L. G. QG. Warne and A. A. Jackson. 

O. A. Wingfield has the oxygen con- 
sumption of normal and gill- nympha of a mayfty 
at various oxygen concentrations. Jt appears that 
the gills play little or no pert in respiration at high 
oxygen concentrations, and only aid the oxygen 
consumption when the oxygen content of the water 
is reduced to a low value. 

Using the Titchener-Ebbinghaus oolour pyramid 
as the psychological colour solid, Dr. G. B. Weloh 
calculates the number of discriminable colours to be 
of the order of 940,000. 


A curve submitted by J. A. Crowther and H. 
Liebmann shows that when a colloidal dispersion of 
graphite is treated with increasing doses of X-reys, 
its zeta-potential (measured by the.velocity of the 
suspended particles in an electric fleld) alternately 
increases and decreases. 

A new determination of the charge of an electron 
by Y. Ishida, I. Fukushima and T. Suetsugu, with 
additional ions and improvements, gives a 
value of e = (4:800 + 8) % 10-7? m.g.v. 

An X-ray microscope by means of which a true 
enlarged image of chemically different layers, about 
1/100th millitostre apart, was obtained, is desoribed 
by Dr. L. V. Hamos. It depends on the focusing of 
the characteristic secondary radiation emitted from 
& surface layer of an object subjected to primary 
X-ray irradiation. 

Dra. F. T. Holmes and J. W. Beams describe a 
stable axial magnetio 
ional torque. Asx 
T.p.8. required about eight 

per second. 


macroscopi 
which has a very | 


rotor when coasting at 600 
minutes to lose one 


* pology: Memoirs, Field Museum, Ohi 
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Research Items 


Delaware Ceremonies and Dances 


Mr. Franx G. SeEOkK, who has made a detailed 
study of the Big House ceremonial of the Delaware, or 
Lenape Nation, now turns his attention to other 
ceremonies of no leas im ce, but of leaser dura- 
tion (Mem. Amer. Phil. Soc., Philadelphia, 7; 1987). 
The Big House ceremonial laste for twelve consecutive 
nights, and is the periodical communal ceremony, 
which is the consummation of Delaware religious 
fervour. It expresses their attitude towards the 
benign Supreme Being. In their annual cycle, however, 
there is & number of other rites and ceremonies, in 
which they enter into relation with other spiritual 
beings, from whom, for the most part, evil is antici- 

. Even though the Lenape have been removed 

m their original home in Pennsylvania and New 
Jersey to Oklahoma, these ancient rites have con- 
tinued in practice down to the present day. It is 
probable that they are of & more ancient origin than 
the Big House ceremony. Some of them, as for 
example the Grease Drinking ceremony and the Doll 
dance, are family ies handed down as obliga- 
tions to the tribe within the family group. The 
ceremonies are to have originated through 
the mythical association of family ancestors with 
supernatural agencies. This is usually explained in 
a mythical narrative. Their purpose is to satisfy an 
offended spiritual force and to prevent & recurrence 
of the original misfortune avoided by the rite. The 
group performing the ceremony gains an added 

leasing in some form, such as an augmentation of 
crops. There are various officials of the ceremonial, 
of whom the chief is a master of ceremonies. The 
performance usually takes place at night. In addition 
to the description of the ceremonies, an account is 
fiven of the Delaware form of the dance taking 
place when the bones of the dead, from which the 
flesh has been stripped, are buried. 


Early Peruvian Textiles 
A LARGE number of specimens of textiles from 
early sites in the Nasca valley, Peru, numbering one 
hundred and sixty in all, collected by Prof. A. L. 
Kroeber in 1926, on behalf of the Field Museum, 
Chibago, have been described by Dr. Lila M. O'Neale, 
‘associate curator of textiles in the Museum of 
Anthropology at the University of California (Anthro- 
, 2, 3). In 
an introductory note, Prof. Kroeber pointe out that 
Early Nasca textiles were not previously well known, 
and in fact were scarcely recognized ; but the present 
material affords adequate data for satisfactory study, 
owing to the fact that he was able to establish the 
&robeological associations of his specimens. It has 
now been shown by Dr. Tello's archwological in- 
igations at Paracas that the finely embroidered 
pol e shawls and garments, at first idemtifled 
as Ica and then as Nasca, are now to be associated 
with Paracas. The stylistic relation between Early 
Nasca pottery designs and those of Paracas textiles 
ig 80 close as to leave Httle doubt of a common origin, 


e pottery probably being the earlier. The Early 
Nasca textile art dimovarg in agiation with Early 
Nacea pottery is largely, ive and tendg to the 
geometrical, while its representations of naturalistic 

e 


impulses are relatively undeveloped. Nasca pottery 
and Paracas fabrios go together, while Nasca fabric 
and Paracas po are alke in not attempting 
naturalistic representation. When the Early Nasca 
peoples wanted a picture on oloth, they painted it 
on. One example of this was found, duplicating in 
design & well-known Early Nasca pottery , birds 
in attitude and placement in the design being iden- 
tical with birds painted on double-spouted jars. The 
most striking feature of the Early Nasca textiles is 
their range of colours. They show a total of 190 hues 
by comparison with a colour scale, the majority to 
be described in terms of red, orange and yellow. The 
material used is & finely spun cotton yarn. Five of 
the eight standard weaves known to modern weaving 
were known to the Early Nascans, and in addition 
they did wrapped weaving, as in basketry. 


Problems of Population Density 
Tum biological principles affecting populations are 
discussed by Raymond Pearl (Amer. Naturalist, 71, 
50), with references to experimental work on animal 
populations. He points out that the fundamental 
underlying principles are the same in man and in 
other animals; and that population growth or 
decrease has had an important effect in shaping 
political conduct and national policies, human popula- 
tions differing in size, gro and quality. He is 
inclined to conclude that the human population of 
the earth grew very slowly until about three centuries 
ago, and then, as a result of acientiflo discoveries, 
took a great spurt and so increased from some 
445 millions to more than 2,000 millions, or 40 persons 
per mile of the earth’s land surface. He 
this cycle of population growth as about two- 
thirds completed, and compares it with the cycles of 
lessening population. He interprets these cycles as 
inning with a period in which the population 
remains relatively constant, followed by abatement 
of some of the natural checks, which leads to rapid 
increase. Population density finally reaches a point 
where new stimuli, reinforced by gregariousness, lead 
to migratory movements and ultimate destruction of 
masses of individuals. In the same journal, Dr. 
Thomas Park discusses in detail the recent experi- 
mentel work on insect populations, with special 

reference to density effects. 


Laboratory Diagnosis of Psittacosis 

ParrrAOOSIB or ‘parrot’ fever is a virus disease of 
cage birds, and is communicable to man, in whom it 
causes & serious and often fatal malady. This disease 
was es oe prevalent in Great Britain and 
in the United States some years ago, and was of 
sufficient importance for the Ministry of Health to 
issue & memorandum, with recommendations upon 
its diagnoms and prevention. As & result of recent 
investigations, it has become possible to give more 
precise indications for the detection of the disease 
in man and in animale, and the Ministry of Health 
has published a report containi details of the 
technique of laboratory diagnosis (Laboratory Diag- 
nosis of Psittacosis. Reps. on Pub. Health and Med. 
Subjects, No. 80. London: H.M. Stationery Office. 
6d. net). The examination of suspected birds and 
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of suspected human beings is described. The stainmg 
of smears af material for virus bodies, and the 
microscopic appearance of the virus are also described, 
and the found are illustrated m an 
excellent coloured plate. 


Feeding of Chirocephalus 
Sm E. Ray LANKESTER in his essey on Apus (1881) 
first used the term ‘gnathobase’ for the proximal 
endite of the trunk limb, stating that ib was & jaw- 
which clearly had the function of assisting, 
means of apposition to its fellows on the opposite 
gide, in seizing and moving particles which may be 
introduced into the mouth. A. G. Lowndes, in 
his recent paper on CA (The Term '*Gnatho- 
bese” (Lankester). Proc. Zool. Soc. Lond., B, Part 1; 
1987), is in complete agreement with Lankester, and 
concludes from direct observations and by the use 
of his stro x» method, described in NATURE 
(185, 1006; 1985) that the setules of the basal 
endites oan and do act in ition while the limbs 
are working normally. He however, that they 
do not do so always, and this, he believes, confirms 
his previous observation that the endites are under 
both muscular and nervous control and that one 
need not look upon the passage of food particles 
towards the mouth as being in any way automatic. 
Mr. Lowndes and his pupils have examined hundreds 
of specimens of Chirocephalus for gut contente, and 
find that the food consists almost entirely of quite 
coarse i such as remains of vascular bundles 
of leaves, eto., which are to be found at the bottom 
of moet ponds. Other detritus such as algal flamenta, 
leaves of moe, and deed Entomostraca are also 
found in the gut. 


New Porcellanids and Pinnotherids 

UNDER the title ''"Porcellanids and Pinnotherids 
from ical North American Waters", Mr. Steve A. 
Glaseel describes several interesting forms, mostly 
collected by himself (Trans. San Diego Soo. Nat. Hist., 
8, No. 21; 1986) from the west coast of Mexico and 
from the Gulf of California. Four new ies of 
Petrolisthes, three of Ptsosoma, two of Pach and 
three of Porcellana are included. The new genus 
Ortkochela in the Poroellanidm jp created for another 
new species, O. pumila, which is very peculiar in the 
shape of its carapace, resembling Uroptychus in the 
family Galatheids. This orab is figured and also 


the outer maxillipedes of the three new species of 
Pinnotherids, Fabia 1 , .Diseodaotylus 
coniun and Pinmivia richardsoni. Otherwise the 


Locust Control 


Tus Committee on Locust Control of the Economic 
Advisory Council has issued & fifth survey of the 
locust outbreak in Africe and Western Asia. The 
latest of these surveys deals with the situation in 
1935 and has been by Dr. B. P. Uvarov, 
in collaboration with Miss W. Milnthorpe, of the 
Imperial Institute of Entomology. It appears that 
the outbreak of the three species of locusta, which 
have brought about so much damage during the past 
eleven years, is subsiding. At*the same time it is 

inted out that no relaxation in the campaign of 
ocust investigation would be justified on this account. 
The desert locust, for the first time since 1926, had 
not invaded North Africa, The appearance of a 
swarm in May, 1926, in the Darfur province of the 
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Anglo-Egyptian Sudan is i since ita 
origin must be in an unexplored ooastel area of the 
Red Sea. The possibility that it may sooner or later 
develop into & new invasion needs to be kept in 
mind. As regards the African migratory locust, ib is 
now known that the outbreak centres are in the 
Middle Niger region. It is belleved that this area 
ia the only real danger spot in the whole continent 
of Africa in so far as this species is concerned. 
Practical measures are being planned for the perman- 
ent supervision of that outbreak area. With the 
red locust, heavy mortality has been caused by the 
fungal disease Hmpusa grylls among both the hoppers 
and winged forms. Viewed generally, the outbreak 
durs iul dud ricis Dy ee 
to be produced for some years to come. 


Mutation in Tobacco Virus 


MurATIONS in viruses are the subject of a paper 
by Dr. H. H. MoKinney (J. Hered., 28, No. 2), who 
cites experimental work, especially with mosaics of 
tobacco. While these viruses tend to remain true to 
type over long periods, yet they give rise in local 
xones of the infected plant to aberrant viruses which 
when isolated induce distinct symptoms. Some of 
these aberrant viruses in turn give rise to others. 
This is interpreted as & mutational phenomenon. 
Such mutants differ in the changes they produce in 
the chlorophyll mechanism of the leaf, some pro- 
ducing no disturbanoe, others a slight disturbance 
ight green mottling), others a yellowish-green, 

ow or even almost white colour. Temperature 
has an important effect on theee disturbances. 
Nearly & hundred mutants have been isolated from 
the common mosaic, but the number of distinct types 
is uncertain. Sub-mutants are also the 
whole system of types tending to show oertain 
relationships. The generation of these bodies is 
believed to be different from that of an ensyme from 
ita precursor. The primary virus and ite mutanta 
are regarded as a series of closely related compounds 
which function easentially as genes. 


A Rice Fermentation 


ALOOHOLIO fermentations fall into three groups: 
(1) the direct inoculation of the fruit juice by yeasts 
as in wine production; (2) the fermentation of a 
grain extract after t as the malted grain 
m beer; Sut (9) tho, remoeniation qi M Dern 
cooked plant material. Rice as a source of alo@hol 
has had to be approached from this third angle by 
K. Rami Reddi and Dr. V. Subrahmanyan, of 
the Indian Institute of Science, Bangalore, who have 
published a most interesting paper n 'Bonti' 
fermentation (Trans. Nat. Inst. Sot., India, 1, No. 11, 
1837), which describes and analyses traditional 
methods of rice fermentejion handed down from 
father to son, often as secret customs in small village 
communities, and then gives a preliminary estimate 
of their biochemical and biological basis. The ‘Sonti’ 
fermentation is practised in certain districts of the 
Madras Presidency. The main o ism associated 
with the process appears to be a hitherto undescribed 
species of Rhizopus provisionally named Rhizopus 
Sont. It is allied to R. cambodia, but its physiological 
activities are more pronounced. Indeed R. Sont 
may have a ical future before it as it liquifles 

sacchari cooked rice more rapidly than other 


well-} : ; ] 
This paper psi aes "t liakage of tradition 
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with modern problems of biochemistry and mycology, 
and it shows the great ilities of advance in 
standards of nutrition as the result of scientific study 
of methods of food preparations that are acceptable 
to & conservative native population. Studies of the 
species of Rhisopus isolated from Chinese yeast cakes 
such as are used in brewing alcohol from cereal grains 
in China, Manchoukou and Korea are also being 
extensively carried out by M. Yamazaki, professor 
of zymology (Bull. Utsunomiya Agric. Ool., A, 2, 
No. 8, 1937). - 


Cyclones in the South Indian Ocean 


MisOHLLANEOUB PUBLIGATIONS of the Royal Alfred 
Observatory, Mauritius, have in recent years included 
an annual publication in which an account is given of 
all the tropical cyclones that have been noted in the 
last cyclone season in the South Indian Ocean from 
Cocos Keeling Island across to Madagascar and the 
adjacent coast of South Africa. Publication No. 16, by 
N. R. MoCurdy, director of the Observatory, which is 
the seventh of its kind, covers the season 1938—34. The 
number of depressions of sufficient intensity to be 
classed as tropical cyclones or hurricanes in that 
season was eight, which is about the average number ; 
but the weather .was more than usually disturbed 
during the hurricane season, and seven other disturb- 
ances are referred to briefly. It is said to have 
become increasingly evident in recent years with 
improvements in the synoptic charta, that the forma- 
tion of cyclones is closely related to the periodic 
invasions into low latitudes of the cooler air associated 
with subtropical high-pressure systems. These 
systems usually move north-eastwards from South 
Africa but sometimes northwards. In the season under 
discussion, areas of disturbed weather always de- 
veloped at the northern limit of the high-preasure 
wave when the latter was of appreciable intensity, 
and these sometimes led to the development of a 
tropical cyclone. Observations with pilot balloons 
et Mauritius showed that this happened whenever 
the east or south-east trade winds of the ‘high’ 
extended up to 5,000 metres. This is held to be a 
result of importance in forecasting, in the absence of 
enough observations from the Indian Ocean to the 
north of Mauritius to permit of the approach of 
cyclones to be studied for some days before their 
arrival near to or over the island iteelf. None of 
the storms of this season to have been of 

outstanding intensity, but some showed interest- 
i features; for example, that of January 20— 
February 2, which was deflected from ite course by 
the high land of Mauritius, although the highest 
‘peak’ of the island has only an elevation of about 
2,700 ft. Another storm in March was broken up 
into two centres by ite encounter with Madagascar, 
and soon died out. 


Absolute Measurements of Sound Intensity 


E. N. pa C. ANDBADH and R. C. Parker (Proo. 
Roy. Soo., A, 159, 507) have measured the amplitude 
of vibration of smoke particles suspended in 4 
vibrating air column. A theoretical calculation shows 
that, in the case of fine particles (radius about 0-03 u), 
this amplitude is very nearly indeed that of the air 
itself, and this result is confirmed by the fact that 
Particles of different size in the same air column 
show the same ampli of mgtion. The particles 
were seen and photographed by scattered ligh4: they 
appeared as well-defineA short lines of light. The 

is e. 
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&pparatus was t at a constant temperature both 
to reduce convection and to give generally consistent 
operation. When the apparatus had been calibrated, 
it was used to determine the minimum amplitude 
audible to a number of observers. The end of the 
tube was allowed to radiate into the open air, and 
the intensity varied while the observer indicated 
when the sound passed above and below his threshold 
of hearmg. The observed minimum intensities for 
audubility were very similar for a number of observers. 
They corresponded to a variation of 
1:3 x 10? dynes/cm.* n.«.8. at 410 oycles and 
0:9 x 10° dynes/om.* n.x.g. at 646 oyoles. The 

nding energy fluxes are 8-4 x 10 erg./om.* 
sec. and 2-1 erg./am.* seo. 


Lead Borates 


A KNOWLNDGBM of the system PbO-B,O, is of 
importance in the manufacture of ceramic glazes and 
glasses, and a study by well-known methods involving 

ing and petrographic examination has been 
made by R. F. Geller and E. N. Bunting (J. Res. 
Nat. Bur. Stond., 18, 585; 1937). Four compounds 
were characterized, namely, 4PbO,B,0, occurring 
in two forms and melting congruently at 565°; 
2PbO,B,0, occurring in two forms and melting 
inoongruently at 497°; 5PbO,4B,0, melting incon- 
gruently at 548°; and PbO,2B,0, melting oon- 
gruently at 768°. No evidence of compounds richer 
in B,O, was obtained, although these have previously 
been reported. Particular attention was given to the 
proof that the compound 5PbO,4B,O, is not the 
metaborate (PbO,B,0,). The eutectic of lowest melt- 
mg point, 493°, was composed of 88 per cent PbO 
and 12 per cent B,O,. The report also gives the 
indices of refraction and optical charactera of the 
compounds, and the indices of refraction, coefficients 
of expansion and softening pointe of some lead 
borate glasses. 


Isotopes of Potassium 

Tun abundance ratio for the two principal isotopes 
of potassium, K/K“ (the exceedingly rare isotope 
K* is responsible for part and possibly all the 
radioactivity) in various animal tissues has been 
measured by J. H. Xoe and R. T. Hall (J. Amer. 
Chem. Soc., 59, 869; 1987) by means of the mass 
spectrograph. Any process which concentrates K“ 
will doubtleas concentrate K*, and as ions 
have been made on the possible biological mportance 
of potassium, owing to its radioactivity, it was of 
interest to see whether the abundance ratio varied 
in different tissues. The resulta showed that the 
ratio for moet organs 18 close to the value found 
for most planta and minerals and for ocean water. 
A few tissues, such as the lining of the auricle and 


the lining of the smal! intestine, & to possess 
an abnormally high concentration of K'**, whilst bone 
marrow is abnormally high in K“. The atomic 


weight of i was calculated, with the moet 
probable value of the packing fraction and the con- 
version factor; for most tissues it is 99:004. Since 
all deviations from this normal value are amall, it 
does not seem probable that potassium in animal 
tissue could be distimguished from mineral potassium 
by radioactive measurements as has been suggested 
by some investigators. The results with bone marrow 
indicate a possible relationship between the abundance 
ratio and the of the animal, and hence with the 
development of embryonic cells within the organiam. 


» 
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The International Congress of Agriculture 
MEETING AT THE HAGUE 


HE seventeenth International Congress of Agri- 

culture was held at The Hague on June 16-24. 
Great Britam was officially represented for the first 
time for many years, though at recent congresses 
members of the Women’s Institutes and the Horace 
Plunkett Foundation have been present. There is 
always a tendency in Great Britain to regard inter- 
national congresses, other than those of 
as somewhat in the nature of ‘joy-rides’. 
undoubtedly present a difficulty that weighs more 
upon our people than upon Continentals, and this 

lies more particularly to those informal discussions 
and personal contacts from which those who parti- 
cipate in the Congress gain most. 

The abstention of British tives of agri- 
culture from this has most probebly been 
due to the feeling that their industry is fundamentally 
different from the European system, in which peasant 
farming However, nowadays nearly 
all nations have embarked upon policies of control 
and regulated i about which there is 
much to be heard from the Continental experimenta, 
which aim like our own at the safeguarding of an 
industry ill-adapted to hold its own under modern 
conditions. From every nation one hears the same 
tale of low prioeg, of the i of the farmer to 
hold his own against the trader or to get his producta 
to the consumer at prices commensurate with those 
which he receives, and of the drift of men from the 
land. A ‘Green International’ is not possible, so 
diverse are the interests and the organization of the 
land and the farmers in different countries, but one’s 
domestic policy is more likely to be successful if it 
is informed of what is gomg on elsewhere. 

From the technical side, Holland is the country 
most worthy of study by the British farmer; its 
agriculture i nein ia a nb errell 
conditions of mir 


Joitation and small 
holders, analogous it our Eon. ina bulk large 


affords us much to think about. The production of 
sugar from beet is higher m the Netherlands than in 
any other country—for the years 1926-29, 4,000 lb. 
per acre as against 2,500 Ib. in Great Britain. Veget- 
able growing exhibits an exceptionally high general 
level of efficiency, even if some of our experts need 
fear no comparison. 

It was therefore somewhat.of a lost opportunity 
that British representation at the Congrese, 
exoept in the women’s section, was so limited. 
The formal was attended by H.R.H. Prince 
Bernhard & tative of the Queen, the 
Prime Minister of the Netherlands and the Minister 


urageous 
down the 

ito gc oma daar E eti 
ticular interests. This was followed by & remarkable 


demonstration, at which the representatives of one 
country after another affirmed that the maintenance 
or Beare wan ee de 
of agriculture and indeed of the world’s civilization. 
Then, as is customary, the Congress resolved itaelf 
into its various committees. The first and third sec- 
Sons dosing yiti agrarian DURS MAT Sooper 
respectively, bore perhaps little upon British oondi- 
tions, though the discussion on the international 
market for butter was of interest to the Dominions. 
The second section discussed education and pro- 
peganda, and the chief point raised was the import- 
ance of economic atudies in the agricultural oo 

as & means of preparing trustworthy leaders of 
n due idu Oi, Pe 


On Mc reer) GOES er Highs Met 
and on vernalixation, with some reference to the 
recent clash between the advocates of vernalization 
and the in Russia. Of great interest was 
the account of recent legislation in Germany to 
restrict the number of varieties of farm crops that 
can be offered for sale, a restriction dependent upon 
an organization for testing the productivity of the 
immense number of varieties that are more or leas 
in cultivation. It was for example, that 
from the 848 varieties of wheat formerly to be found 
in Germany, only 11 may now be sold, with a further 
34 under trial. The vexed question of assuring to 
the breeder of a new variety protection analogous to 
that of a patent was discussed at some length. If 
legislative control is obtained of the varieties that 
may be offered for sale, it is le to secure 
royalties on the stocks multiplied from the original 
which has been duly characterized and registered, but 
while something is thus icable internally, the 
situation is complicated e existence of inter- 
national trade and the lack of any general system of 
testing and registration. In the section on livestock 
production, discussion chiefly turned on the role of 
vitamins and mineral accessories, and several of the 
papers presented merit careful consideration. e 
In the woman's section the chief report had been 
prepared by Mrs. Haldane, on publio health regula- 
tions in The role of the woman in 
agriculture is obvio much larger in the European 
countries than in Great Britain, owing to the pre- 
dominance of peasant farming; hence the greater 


- attention that is being paid to instruction in the 


domestic economy of the farm. 

The Congress was admirably prepared and or- 
ganized ; before the copies were available 
in French of the reports and of the main communica- 
tions. It might, however, well be laid down that a 
speaker whoee paper has been printed should not 
read it at length, particularly in & language in which 
he is not at home; in ‘some sections the time 
for discussion was seriously curtailed by this. 

The Congress was followed by excursions to the 
reclamation works of the Zuider Zee, the experiment 
station at Wi and to farma representgtive of 
the mill? production and marise5 gardening industries. 
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The National Physical Laboratory 


INSPECTION BY THE GENERAL BOARD 


S[ HE annual inspection of the work in progress 
at the National Physical Laboratory was made 
on June 22, by the General Board and also by about 
two thousand visitors, who were received in the High 
Voltage Laboratory by Sir William B preeident 
of the Royal Society, chairman of the Lord 
Rayleigh, chairman of the Executive Committee, and 
Sir Frank Smith, director of the Laboratory. Amongst 
the numerous exhibits in the eight departments of 
the Laboratory the following may be mentioned. 

A comprehensive investigation into the thermal 
properties of a number of alloy steels is beng made 
in the Physics Department up to temperatures of 
the order of 800°C. The thermal and electrical 
conductivity, specific heat, latent heat at the 
transformation points, and thermal on, are 
measured in vacuo. The specific d eh heats 
are determined by the rate of rise of 
temperature of & hollow cylindrical specimen in 
which an electric heater is embedded. Loss of heat 
by radiation is avoided by surroundmg the specimen 
with a jacket of low thermal capacity, which can be 
adjusted always to the same temperature as the 
specimen. The thermal conductivities of a large 
variety of materials are also measured in this section, 
the method generally employed consisting in the 
determination of the electrical energy required to 
maintain & known difference of temperature across 
& specimen of slab or cylindrical form, lateral flow 
of heat either being annulled by some form of guard 
system or else determined by a separate experiment. 
. im another buildmg the apparatus used for the 
accurate realization of various pointe on the Inter- 
national Temperature Scale was shown, and the 
routine testing of various types of thermometers was 
demonstrated. Jt should be mentioned here that 
approximately half a million clinical thermometers 
have been tested at the Laboratory during the last 
year. 

The radiological work done at the Laboratory can 
be divided mto two sections, one devoted to the 
pr@cise measurement of the properties and intensities 
of X-rays and gamma rays and the other to the 
application of radiography and diffraction methods 
to the study of the structure of materials. This latter 
has now (n fce & valuable experimentel tool, and 
typical resulte obtained by it on electro-deposited, 
heat-treated and strained metals, tooth-enamel and 
dentine were shown. considerable amount of 
radium has been tested y, and & valve amplifier 
apparatus for facilitating this work was demonstrated. 
The lead alente of various building materials to 
X-rays of erent hardness have also been investi- 
gated, and the superior performance of barium 
conorete in this respect was illustrated. 

A popular exhibit in the acoustics laboratory— 
which is at present in process of enlargement—was 
sleaigned to test the efficacy of various anti-drumming 
treatments applied to metal panels representative of 
the bodywork of vehicleg. Thg panel under test is 
held irf & rigid square which is attacked to a 
moving-coil loud-speaker movement at each corner 

. è 


and thereby driven at any desired frequency. The 
acoustic output is measured over a range of fre- 
quencies. The measurement of the absorption 
coefficient of sheet material was also demonstrated 
in the reverberation room, and & portable instrument 
for the measurement of noise, in which the peculiarities 
of the average human ear m this respect have been 
copied, was shown. 

In the Optics Division, apparatus for measuring 
the intensity-response function of thermopiles and 
also the time-constant of this response was demon- 
strated. In the latter, the thermopile is connected 
to a condenser which is discharged through a 
ballistic galvanometer by an adjustable time-switch. 
Amongst the numerous exhibits here devoted to the 
measurement of colour a spectrophotometer for 

e surfaces was noted. The feeble intensity 
available from such a surface is counteracted by 
using & zonal concave mirror which focuses the light 
received from the specimen on to a photo-electric cell. 

The Electrical Standards Division is now in a strong 
position with regard to the absolute determination 
of the ohm, inasmuch as the value finally obtained by 
the 4.0. method devised by Albert Campbell has been 
found to agree to within 1 part in 100,000 with that 
obtained by the Lorenz machine. The apparatus 
used in these refined measurements was exhibited 
and the precautions necessary to attain the i 
accuracy were illustrated. Amongst other ite 
in this section was a simple form of a tus for 
calibratmg audio- oscillators, using 50-cycle 
A.C. mains as & stan . The 50-cyole wave-form is 
distorted by passage & metal rectifier and 
then mixed m suitable proportions with the oscillator 
output. The resulting combination is passed through 
& telephone in series with another metal rectifier, 
and integral multiples of the mains frequency are 
revealed by the preseace of beats. A new type of 
ring oscillator which will form the principal unit in & 
standard clock for the Royal Observatory, Greenwich, 
was aleo shown, together with the quartz bars used 
in & recent iment, which showed that the 
frequency of vibration of these bara remains constant 
to + 4 parte in 10% Ere of their orientation 
m 8& horizontal plane. is has been cited as being 
the highest precision ever achieved in & physical 
measurement. 

In the Electrotechnios Building, the standard 
apparatus for the routine testing of alternating and 
direct current meters of all kinds was shown. The 
functioning of the thyratron stroboscope recently 
developed was illustrated by cathode ray oeoillograms 
of the current in various parta of the operating 
circuit, and the resulta of a comprehensive theoretical 
and experimental investigation into the eddy-current 
loases in square-section alternating current conductors 
were also shown here. 

The work in the High Voltage Laboratory is mainly 
carried out with impulsive voltages, and cathode ray 
oscillograms illustrating the work recently done were 
exhibited. In addition, the testing of a pin insulator 
with simultaneous alternating and impulsive voltages 
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was demonstrated, and the relation between the 
phase of the impulse and the probability of an 
ensuing power arc illustrated. The demonstration 
of high vol sparks proved, as usual, to be & very 


ular it. 
me the Photometry Building, an exhibit which 
attracted attention was concerned with street lighting. 
A cinema film was prepared from a series of photo- 
graphs of a night street scene and the projected 
image viewed from a definite position. On recognixing 
the change from one scene to another, the obeerver 
preases a key which operates the shutter of a camere, 
thereby recording the instantaneous position of the 
film, and hence the delay in recognition. This has 
been carried out with various sources of illumination 
in order to find out if any of them have advantages 
from this point of view. In this building there were 
also exhibits illustrating the routine testing of 
electric lamps, maintenance of photometric atendards, 
and other illumination research. The photo-electric 
was shown in 


nature. 

In the Radio Department the chief exhibite, which 
were shown on the same occasion last year, were & 
.direction-finding radio receiver for use on wave- 
lengths between 8 and 10 metres, & self-checking, 
direct-reading, -measuring equipment for 
the range 1-70 megacyoles per second, which is based 
on & standard 1,000-cycle tuning fork, and a number 
of coils and condensers of very low or adjustable 
ten -coefficients of reactance. 

synchronisation of a pulse transmitter and 
receiver, such as are used in the ionosphere research 
of the Radio Department, where the frequency of 
the exploring waves may be varied over the range 
1-20 megacyoles per second, has been effected auto- 
matically. The receiver is tuned by means of & small 
reversible electric motor, suitably geared down, 
which is controlled, through a system of relays, by 
currents which depend on the difference m frequency 
between the transmission and the frequency-change 
oscillator of the receiver. 

An interferometer for routine measurements of 
block gauges which was exhibited in the Metrology 
Department has very materially decreased the time 
occupied by such testa. A series of gauges is wrung 
radially on to a circular lapped plate which is rotated 
so that each is viewed successively in light of four 
monochromatic radiations from a cadmium lamp. 
By estimating to 1/10th of a fringe for each radiation, 
the amount by which the peth-differenoe between 
light reflected from the surfaces of the gauge and the 
plate differs from an integral number of wave-lengths, 
and knowing the approximate thickness of the gauge, 
the true thickness may be determined rapidly and 
without ambiguity. Amongst the new exhibite in 


een qa sun M co a ceder dfe 
millionth of an moh, and a circular dividing table 
reading to 1 second and accurate to 5 seconds of aro, 
in which the driving mechanism and the i 
mechanism are entirely separate, so that the latter 
is not subject to wear. 

An appliance for measuring the drunkenness (that 
is, departure from a true helix) of screw threads was 


shown. A pair of round-nosed feelers attached to &: 


ce ee ee dada 
sorew at o ite ends of a diameter. Rotation of the 
screw axial movement of the feelers, and 
any Sm caben in the movements of the two feelers 


is re on a. dial gauge capable of detecting 
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errors as small as 0:00005 inch. A horizontal pro- 
jection machine has just been completed. By using 
suitable lenses, plate gaugea up to 3 inches in length 
can be projected as a whole to & magnification of 25, 
the maximum error over any part of this field not 
exceeding 0:0002 inch, whilst the threads of screw 
gauges up to 8 inches in diameter, and the teeth of 


large gear hobs, can be examined at a 
magnification of 50. An experimental machine for 
testing the wearing ities of gauge steels consists of 


a lapping table on whi specimens 
rest. The table and the specimens all rotate slowly 
about their own axes, thereby reproducing a 
lapping operation. — ; : 

The combined fatigue testing machine developed 
in the Engineermg Department was in operation on 
specimens of cast material for use as crankshafta. 
The high resistance to fatigue of these materials has 

from the resulta so far obtained, and a law 
has been devised determining the behaviour of cast 
materials under conditions of combined bending and 
torsional fatigue stresses. Another exhibit of interest 
showed the resulte of fatigue testa under corrosive 
conditions, and the effect of using protective coatings 


-to combet the deleterious effecta thereby obtained 


on a number of steels. Amongst the exhibits con- 
nected with problems of lubrication, the influence 
of small quantities of water on the lubricating value 
of a motor-car oil was shown. In a journal-bearing 
machine, a reduction of seixing ture from 
200? C. to 140° C., and an inorease of about 40 per 
oent in the minimum friction, was obtained, with 
lir o aodio ie 

In the urgy Department the development of 
magnesium alloys has continued, and date showing 
the valuable properties possessed by certain alloys 
containing aluminium and cerium were illustrated. 
In the rolling mill, the technique of working these 
alloys waa demonstrated, and some very clean ex- 
amples of forged and machined work were exhibited. 
A careful exploration of the delta region of the iron- 
carbon system has recently been made, using materials" 
of the highest purity $1 vacuo. The results were 
exhibited in the form of the constitution diagram 
of this particular region of the iron-carbon system. 
The iron used in this and other researches is pre- 
pared in the Department by reduction of ferric oxide 
in hydrogen. The vacuum fusion method of deter- 
mining the oxygen content of steels has been improved 
in reliability by the removal of gases from the 
apperatus at 2,200°C., thereby reducmg both ghe 
correction to be applied and the time taken to carry 
out a test. The main results of the work which has 
been done on dental alloys for several years were 
summed up in & model, which shows the relation 
between the composition of the alloy and its volume 
change during setting. The narrow limite within 
which a satisfactory alloy lies were thus well illus- 
treated. Experiments have Been made in this 
ment on the diffusion of gases through wood. ith 
hydrogen diffusing across the grain, it has been found 
that the rates vary by as much aa 2,500 to 1, depend- 
ing on the variety of wood under test. 

The electron microscope is being developed as an 
experimental tool, and a i image of a very 
fine wire was exhibited to show some of the 
possibilities of this instrument. 

In the i the pitot® 
traverse method of measuring aerofoil drag appears 
to be now more wid&ly usdü, and satisfactory agree- 
ment has been obtained between this and balanoe 
measurements. The drags of a number of aerofoile 
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with various surface finishes have been measured in 
the compressed air tunnel up to a Reynolds number 
of 24 millions. Similar experiments on a thin 
aluminium plate with suitably shaped leading and 
trailing edges have given very good agreement with 
the theoretical curve for turbulent flow over a flat 
plate except at low Reynolds numbers, where the 
experimental curve tends to fall to the theoretical 
curve for laminar flow. Two other exhibits in this 
Department were devoted to the investigation of the 
transition from laminar to turbulent flow along the 
boundary of an aerofoil, one employing & visual—or 
photographic—method, and the other a hot-wire 
method of detection. 

In the large ‘duplex’ wind tunnel the affect of the 
slipstream from the ers of a model monoplane 
on. the stability of the model was being studied, the 
propellers being driven by an internal electric motor. 
Another exhibit of interest here was concerned with 
the problem of wing flutter. The aerodynamio forces 
acting on a wing section subjected to a sinusoidal 
pitching motion are measured by the aid of a magneto- 
striction streas recorder. The high-speed tunnel, 
which operates by induction from the exhaust from 
the air tunnel, has been employed in the 
investigation of the behaviour of aerofoils up to 
speeds of more than 600 miles per hour, where’ the 


Experimenta on the improvement of ships’ life- 
boats enabling them to avoid shipping seas in rough 
water were m progress in the William Froude 
Laboratory, and the results obtained with & model 
have been confirmed by full-scale trials of a lifeboat 
of the best design. Tests were also being made in 
the new tank on a model propeller i Immersed 
in water, as for a ship m ballast condition. Auto- 
matic records of thrust, torque, revolutions, eto., are 
made at different immersions. By means of a strobo- 
soope, the action of the blades upon the water during 
gmersion and submersion is observed. It ghould be 


University Events 


AMBRIDGS.—Dr. H. J. Bhabha, of Gonville and 
College, has been awarded an 1851 Exhibition 


studentship. 
The General Board recommends that three addi- 
tional partime Uni i ips in zoology 


niversity lectureshipe 00 
be established from October 1; that an additional 
University damonstratorship in zoology be established 
from ‘October 1, and that a readership in inverte- 
brate zoology be estebHehed for one tenure only, 
and that the General Board be authorized to 
appoint Dr. C. F. A. Pantin to this post from 
October 1. 

Dr. R. N. Chopra, of Downing College, has been 
approved for the degree of So.D. 

At Christ’s College, Dr. R. D. Davies, of Gonville 
and Caius College, has been elected into a research 
fellowship. Dr. Davies was elected to a Salomons 
dogmeering scholarship in 1921, and was placed in 
Class I of the Mechanical Sciences A i in dis 
He is a, University demofistratof in engineering 
was formerly a captain tn the Royal Engineers. 

R e 
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Bir David Ohadwick, formerly & scholar of Bidney 
Sussex College, secretary of the Imperial Economic 
Committee and of the executive council of the 
Imperial icultural Bureaux, has been elected an 
honorary ow of Christ’s College. 


Lonpow.—University postgraduate studentahipe 
of the value of £150 for one year have been awarded 
to W. J. Allum (Imperial College—Royal College of 
Science), W. J. Arrol (Queen Mary 


Carey (University Co. ), J. 1 

College), D. (University 
. D. Marcantoni (Queen Mary College), 
Dorothee Metlitzsky (University College), A. A. 
Ruddock (University Co Southampton) and 
Elizabeth Sweeting (Royal Holloway College). 

The Uni ity studentship in physiology of the 
value of £100 has been awarded to J. P. Quilliam 
(University College) who will carry on physiological 
research at University College. 

O. A. Saunders has been appointed as fram October 
1 to the Clothworkers’ ip in applied thermo- 
dynamics tenable at the Imperial Co ity and 
Guilds College. Since 1982 he has been lecturer in 
applied Spr qa ren physios at the College. 


OxroEp.—Sir F. Buzzard, Christ COhuioh, 
and I. O. Griffith, College, have been 
elected to the Hebdomadal Council. 

Dr. A. D. Gardner, University Oollegt, has been, 
appointed to the new ip in bacteriology as 
from October 1. The title of professor has been oon- 
ferred on Dr. A. D. Gardner. Dr. A. H. T. Robb- 
Smith has been appomted assistant director of 
pathology at the Nuffield Institute. 

The senior mathematical scholarahip for 1987 has 
been awarded to G. L. Camm of Balliol and New 
Colleges. 

Dr. H. M. Sinclair, Oriel College, has been elected 
to an official fellowship and tutorship in physiology 
at Magdalen College. Miss M. G. Adam, senior 
scholar of Lady Margaret Hall has been appointed 
assistant tutor in science at Bt. Hugh's llege. 
At Christ Ohurch, J. F. Hope Simpson (Balliol 
College) has been elected to a senior scholarship for 
work in botany and J. A. Moy-Thomas re-eleoted to 
a lectureship (the equivalent of a research fellowship) 


in zoology. 

J. A. , Brasenoee College and Mise E. J. 
Cockram, Society of Oxford Home-Students, have 
been degrees of M.D. Dr. N. O. Wright 


(Christ Church), of the Rowett Institute, has been 
granted the degree of D.Bo. for his work on proteins. 

At Queen's College, M. Abercrombie has been 
elected to & junior research fellowahip for work in 
zoology and E. P. Abraham, New College, to a 
taberdarship for work in chemistry. 

R. Campbell Thompson, Merton Oollege, has been 
elected Shillito reader in Assyriology in succession 


"to the late Prof. 8. Langdon, 


St. ANDENWB.—Ab a graduation ceremonial to be 
held on September 28 in connexion with the celebra- 
tion of the quater-centenary of Bt. Mary's College, 
the h of LL.D. is to be conferred 
on Sir Leonard WoqJley, archwologist, among others. 

The following appointments have recently been made: 
J. Dewar to be lecturer in chemistry in the United 
College, 8t. Andrews; T. G. Cowling to be lecturer 
in mathematics, and R. E. Stedman to be lecturer 
in philosophy, both in University College, Dundee. 
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Science News a Century Ago 

The Grand Junction Railway 

THe most important addition to the railways of 
Great Britain in 1837 was the Grand Junction Rail- 
way, uniting Birmi with Liverpool and Man- 
cheater. The Bill for the line had been pesed in 
1888, and in 1884 the directors appointed George 
Stephenson and Joseph Locke as joint engineers. 
Stephenson withdrawing in August 1885, Locke 
became engmeer-in-chief, and the line was con- 
structed under his supervision. The opening of the 
line took place on July 4, 1887, when & train left 
Newton on the Liverpool and Manchester Railway 
at 7.0 a.m. and, after stopping at Crewe, Stafford 
and other places, finally arrived at Birmingham at 
11.80 a.m. The distance was 824 miles. Describing the 


events of the day, the Morning Herald said: "From : 


Wolverhampton to Birmingham a general holiday 
appeared to be observed and the scoene was highly 
interesting both to the obeerved and obeervers. 
Tents were pitohed in several fields, and parties 
given by the respective tenants in honour of the 

y. The weather was extremely beautiful, and the 
freedom from dust which exists on railways is another 
interesting feature connected with this branch of 
mechanics.” Among the most notable works on the 
line was the Dutton Viaduct, over the valley of the 
River Weaver. 


Death in the Candle 


Uspaa this sensational heading the Lancet of 
July 8, 1837, contains the following account of a 
meeting of the Medico-Botanical Society held on 
June 28: “Mr. Everett detailed the resulta of several 
experimente made with the view of ascertamimg the 
constituents of some ‘new composition candles’ which 
have lately been much employed by the public. His 
attention had been called to the subject by his having 
detected a strong garlic odour from the burning 
candles similar to that given out during the com- 
bustion of metallic arsenic. He candles 
from various vendors of them, and, after considerable 
trouble, discovered a method by which he could 
collect a large quantity of the oon smoke given 
out during their burning. He broke off the bottom 
of a glass retort with a very long neck, and placed 
the burning candle under it, the amoke having to 
traverse the lengthened tube was deposited on ite 
sides. On carefully collecting this matter, and sub- 
jecting it to all the most unequivocal tests for arsenic, 
that metal was in every instance detected. The 
quantity contained in each candle would, according 
to the quantity collected by the experimenter, be 
about two grains; but in consequence of the diffi- 
culty in preventing the escape of a large quantity 
ofthe amoke, he considered that double that quantity 
might be fairly inferred to be present. He supposed 
the makers of the candles used this metal for the 
purpose of giving the candles a better appearance, 
and to give them a higher melting point, and this 
had since been acknowledged to him by & manu- 
facturer of them, as the fact, the arsenico being found 
an excellant substitute for a small quantity of wax 
which answered the same purpos® Now, the question 
was to be decided whether or not this quantity of 
arsenic burnt in a room waa injurious. . . . He (Mr. 
E.) would say that the vapours of metallic arsenic 
were fully as if not more noxious than those of 
sulphuretted hydrogen.” 
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Medical Practitioners in Russia ! 
Tum London Medical Gazette of July 8, 1837, con- 
tains the following account of medical practitioners 

in Russia at that time: 

“There are several classes of practitioners, but the 
deference paid to each is not in a ratio with their 
medical, so much as their military or civil rank. The 
dégrees conferred by the universities are the follow- 
ing: Physician, Surgean-in-Chief ; Surgeon -in-Ordin- 
ary ; Staff Surgeon; and Surgoon’s Mate; Hospital 
Mate; Barber Surgeon; Apothecary. In general 
practice there is no positive distinction in the labours 
allotted to the first three ranks. The physician and 
the surgeon, m most cases, practise indiseri iminately 
all branches of the profeamon. The physician receives 
homage from the surgeons, takes precedence as he 
pesses through the wards of the hospital, signs 
documents and makes valid his rank by several 
operations. The hospital mates dreased in military 
uniform, march up and down the wards, half face 
about and stand to attention, as their superiors com- 
mand them. The hospital mates and n'a mates 
are completely under military control, although 
attached to civil institutions. The apothecaries . . . 
are mere vendors of drugs and p ; of recipes, 
and their shops are all licensed by Government. ... 
The last class is the .Tsirulnik or barber surgeon, 
and is & numerous and thriving Brotherhood. It 
falls to their lot to bleed, oup, draw teeth, apply 
leeches, and perform other little odd jobe of minor 
.. There are no distinct auriste ; 
aural surgery forming part of the practice of ordinary 
surgeons. ‘There are likewise but few oculiste who 
devote their whole time to diseases of the eye. Many 
physicians and include the treatment of 
these diseases in their general practice. Dentista 
abound in every street, and their profession is 
perfectly distinct, and not within the pale of the 
medical faculty. There are no distinct chiropodists 
in Russia.” 

Schinbein and Faraday 

. Ox July 9, 1837, Sohónbein wrote to Faraday, 
sending him copies of a book containing an account 
of his researches on iron dedicated by Schonbein to 
Faraday. He his regret at not being able 
to visit talon fer ihe meeting of the British 
Association, and asked that a copy of his book might 
be presented to the Association if such gifts wre 
received. 

In the course of his letter, Schdnbein said: “The 
other day I got a letter from Mr. Berzelmsa, the oon- 
tenta of which relate to my observations onthe peculiar 
state of Iron. The distinguished Chemist, though he 
does not yet give a decided opinion upon the subject, 
is inclined to think, that Jn one notice of yours, 
published some time ago in the PAu. Mag., which 
alludes to the observations of Ritter and de la Rive 

ing the secondary poles and the electrical 
state of polar Platina-wiree, the true cause of the 
inactivity of Iron is hinted at. According to the view 
of Berzelius, Iron performing the function of the 
positive Electrode undergoes a change with regard 
to ite primitive electrical condition in such & manner 
as to be turned from a positive electrical body into 
a negative one. As my views with respect to electro- 
chemical subjecta egsentially differ from those of 
Berzeliue', I cannot on this pocount think tlre ideas 
of that Philosopher correot. . . ." 


Societies and Academies 
` Dublin 
Royal Irish Academy, January 25. 


E. J. Conway, J. M. O'CowwoR and D. K. 
O'DoxovAN : Influence of temperature on the activity 
of the kidney in relation to ite influence on oxygen 
consumption. Expressing the secretory activity as 
an energy equation—with free passage of urea across 
the tubular cells—the slope of the oxygen consumption 
of the animal and that of the activity of the kidney 
with temperature are identical On the curve of 
activity with temperature there appear three main 
phases similar to those on the oxygen curve, the 
latter i already described (O’Connor, Proc. 
RJI.A.). The diurnal variations of body temperature 
in the normal human subject (96:4°-98-6° F. in 
the subject investigated) also show a temperature 
effect asimilar to that on total oxygen consumption, 
with minimum at 97:2° F., and the two main phases 
already described for renal. activity (Conway) receive 
a aatiafactory metabolic explanation. The lowest 
energy requirement for the maximum uree secretion 
was computed on the moet eral basis of an aotive 
secretion proce, and found to be of the same order 
as that derived from the experimental values of the 
oxygen consumption a8 given in the general literature. 


February 22. 


E. J. Conway: Structural laws of the mammalian ' 


kidney with theoretical derivations. Details of certain 
structural laws of the mammalian kidney with 
theoretical derivation were presented. These were 
already briefly announced in Natuns of February 6, 
and referred to the agreement of the actual relation. 
ships with the following theoretical equations : 


n (number of tubules) = W444 x a constant. 

i (length of the first cavont 

. tubule) wein 

g (diameter of the glomeralva) = Wen 

d (diameter of the first oon- 
voluted tubule) - 


X » 
X y» 


y x M 


Pari 

Academy of Sciences, May 10 (O.R., 204, 1377-1448). 

ÁLHXANDRE GUILLIMRMOND and Roass Gaurzm- 
mier: The conditions under which neutral red pro- 
duoes the vital coloration of the vacuoles. For most 
of the fungi studied, the vital coloration of the 
vacuoles with neutral red is onl Possible in cells 
which havé their growth as soon as the 
cells start growing they are decolnrined. Saprolegnia 
and roots of wheet' behave differently, and always 
accumulate neutral red, at the commencement of 
their growth. 

Juan BosrsgR and Harri Roven : The disa 
ance of Biéla's comet. In 1867, C. Bruhns pointed 
out that Bidla’s comet in January 1846 passed near 
the orbit of the Leonids; if the orbits met, this 
might account for the disappearance of the comet. 
The author's calculations confirm those of Bruhns. 

Nioonas Keyrorr and NiooLíAs BOoGOLIOUBOTFT : 
Probabilities en chains. 

Z. WARASZKINWIOR: Topologioally homogeneous 
plane curves. 

Cur"TAr CHUANG: A ETATS of aetheorem 
of Valiron. : 
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Rosret Foeter: The iteration of certain linear 
substitutions. 

_Hawer MinroUx: The meromorph functions in a 

ARNAUD DENJOY: The approximation of oertain - 
sums. 

pa Mma Faavanpms: The calculation of the 
energy of acceleration of a solid body. 

Luors Marnavagp and Josmeu Págks: The 
boundary wall oorrections in elliptioal wind chambers. 

Guerav ANDRÉ Moxnrvoxi: The work 
from starting an aeroplane to the point at which it 
leaves the ground. 

Jaax Louw Dasrovcums: The interaction of two 
corpuscles in relativistic wave mechanica. 

Juan RouBAUD-VALETTM: The interpretation of 
the operators employed m Dirac by means of the 
fundamental magnitudes of hyperspace. 

PmurnrPePm ToNGAB: A new empirical expression 
for the total heat of superheated steam. 

Tutopors V. lowmscu: A new oscillator with 
very short waves (microwaves). The apparatus 
described and illustrated gives an oscillation of wave- 
length 36 cm. 

Mur. Axuwrrm. TounNAIBH-VassY : The relative 
measurement of the absorption coefficients of ozone 


in the region of the. Chappuis bands. 


Lion OaPpDEOOMMA and Primera Jacquar: The 
reflecting power of copper. Polishing by the anodio 
method gives copper surfaces the reflective power of 
which is more constant and less alterable than surfaces 
obtained by the usual mechanical method. 

Muna. Witty A. Lus: The optical spectrum of 
actinium. Actinium is the only element the optical 
spectrum of which is unknown. 
lanthanum oxide oon 
lengths of seven new lines have been measured which 
appear to be due to actinium. 

F. Barmiar and Miia. A. Caomnarnp: The 
evolution of the interfacial tensions in the neighbour- 
hood of saturation. 

Frangow Bounros, E. Rouvmg and Mira. O. 
Hun: The determination of the individual hydration 
of the ions. . 

Mius. HmwaimrrB BoHunruws: The ultra-violet 

properties of salicylic acid as a function of 

e pH. . ` 

VicroR Avame and Mrre. Nota Ivanorr: The 
molybdenum blues. A phosphoceruleomolybdio acid. 

HarnpuN N. TuHgmw: The oorroeion of beryllium 
bronzes. , 

GrorcEs Laupa: The formation of ammonia by 
boiling some protems with solutions of potash. 

Roamg pH LARAMBMAGUM: The synthesis of 
cyanamide by the oxidation, in the presence of 
ammonia, of some sugars, Isvulosé, arabinose, 
mannitol and glycerol. 

FRANQOIB Kraut: The breccias and conglomerates 
of the neighbourhood of Rochechouart (Haute-Vienne). 

ANTONIO DH Mupurmos Gouvka and Grorcas 
ZnvazmwsSxi: 'Obeervations on the Portuguese 
coast between the mouth of the River Odesseixe and 
that of Rio Mira. 

Ronmer LarrrrrH : Some levels containing Foram- 
inifera of the Cretacean at Aurès (Algeria). 

JosuÁ Hur wAN?S Horrar: The Cretacean of Bas- 
Laos. 

Lavi HmunwaAN and Mun. Rewta Herman. 
MomwTrAGNE: The of measurements relating 
to the munnixty: of dust cr smokes shown et she ground: 
level. 
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Juan Cuazm: The production of choline in the 
caryopses and seedlings of darnel, in relation with 


Huxar ManogLHT: The presence of a new Oy 
alcohol in the wax extracted from the oil of the fruit 
of the raspberry. 

GmHonams Brooks: The phosphorescent mineral 
matter in the bony tissues of the frog (Rana esoulenia). 


Amsterdam 
Royal Academy (Proo., 40, No. 5, May 1937). 


J. F. SogmovurHw: The role of electric, photo- 
chemical and diffusion phenomena in vision. Quanti- 
tative determinations of the change in the sensitivity 
of the fovea produced by stimulation of a part of 
the retina by light. 

F. A. Verma MumrwEsz: Tho gravity 
of the Dutch submarine O16 in the North 
January ll-Maroh 10, 1937. 

W. H. Kzksow, Miss H. van pas Horst and 
K. W. Taconis: Measurements concerning the 
volumes of mercury menisci. Determinations carried 
out by an X-ray method. 

W. H. Kunseox and P. H. vaw Lame : (1) Measure- 
ments of the latent heat of tin m passing from the 
supraconductive to the non-supraconductive state at 
constant temperature. (2) Relaxation phenomena 
in supracondustivity. 

A. A. Nistanp: Mean light curves of long-period 
variables. (28) Z. Ceti. (29) U. Persei. (80) 8. Lyncis. 

H. R. Kevyt and J. Oosremman: Flow potentials 
on platmum.  . 

. THR Berg and F. M. JAnamn: The possibility 
of distinguishing right- and left-handed structures in 
crystals by means of their Laue 

P. E. VERKADA, J. VAN DEB LER and A. J. 8. VAN 
ArPHWN: Researches on fat metabolism (10). Feed- 
ing experimenta on dogs with simple saturated 
triglycerides. 

H. A. BRovwnun: Metamorphic rocks at Torne 
Trask (Lappland). 

K. MaHLWA: Arithmetio properties of a class of 
decimal fractions. 

V. Leva: Two remarks on van der Corput’s 
generalization of 's in 

W. H. Anis and OUD : (1) Influence of 
ae unn on the transport of asparagine and 

ine in the tentacles of Drosera capensts. (2) 
Transport of introduced nitrogeneous substances in 
the leaves of Vallisneria spiralis. 

L. A. H. Bouwman: A new species of the genus 
Sabinia. 

G. P. Farrs: The relation of head length and 
head index of Johannsen and the spurious correlation 
of Pearson. 


ion 
tlantio, 


Moscow 
Academy of Sciences (O.H., 14, No. 5; 1937). 


B. Formov : Laplacean suites with two projeotively 
applicable congruences. 

A. ANDRONOY and L. PowrgJAGIN : Gross systems. 

E. Lzowrovid and A. Mayme : Trajectories which 
determine the itative structure and the division 
of the sphere mto trajectories? 

L. Kawrorovié: The sequence of linear opera- 
tions. 

H. Huwy: A property of the minimal ensembles. 

B. N. Vmgwov: Measurement of coamio rays in 
the stratosphere at the magnetio latitude 85°. 
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“A. B. KoMPANHIETZ: Absorption of sound by 


crystals at high temperatures. 
8. A. UKHOLIS : Influence of temperature on the 


‘combined spectrum of carbon tetrachloride in zihe 


liquid and gaseous states. 

P. Batoros: Influence of temperature on pè 
serpunt nlir gonio ATE Py PARTEN Daan 
te oride. 

P. P. LazaRHFF: Thermic of changes in 
the peripherio visual sensibility due to geophysical 
causes. 

P. P. Lazanurr and I. A. Lounm: tation. 
in peripheral vision in normal and imbecile mfants. 

K. A. KRAKAU, E. J. MuxuriN and M. 8. HAINRIOE : 
Equilibrium diagram of the ternary system Na4310 — 
PbsiO,—Si0,. 

B. Fason : The *P,—P term combination in the 
aro spectrum of cerium. 

V. V. Óumrimwomv: Compounds of chinones with 
HCl, H,PO,, CH,COOH, and their chlorination. 

N. K. PÉuxOoYyN: A new type of iridium com- 
pound. 

A. V. Sotovsav : Electrochemical investigation of 
the anti-corrosive properties of sodium nitrite. 

A. F. Sosspko: Geochemical diagram of pegma- 
tites of the principal ares of mountain chains of 
Central Asia. 

J. Lantonov and J. M. Totmadev : Chemical oom- 
position of cabsiterites. 

M. Gupier and E. KanpoSysossva: Oxidation 
of ascorbic acid (vitamin C) in planta. 

V. 8. Saprrov: A new method of isolating amino 
acids, peptides and cyclopeptides from protein 
hydrolysates. 

J. D. Potsaxov: A new apparatus for measuring 
the oxygen consumed by small aquatic animals. 


Vienna 
Academy of Sciences, March 11. 


* 

Lupwie EocxuHaART: Affine representation and 
axonometry. A method is given for the construction 
of the projection of a body im any plane from its 
ground plan and elevation. 

Kast FupmERHOFNR: Calculation of the normal 
modes of vibration of a spherical shell. 

ALFONB KLHMHNO and WALTER NEUMANN : Exact 
estimation of a nitric oxide — nitrogen dioxide mixture 
by the methods of gas analysis. 

Eenst Sronran: Precipitation of trithid&irea 

TOUB en from its aqueous solution. 
UY. Bram, Harry, E. Mavma-PrreoH and 
M Pacman: eU eat (8). Quantita- 
tive relations in the biological formation of ergosterin. 

W. Jonpz: Thermal polymerization of styrol. 

Warren HAÀUBLMAYHB: Chemical development of 
the markings of butterflies. Wings extracted from 
the pupe develop markings when placed in tyrosinase. 
This action of tyrosinase is hindered by uric acid. 

ManmrHA Gemman: Influence of the central 
nervous on the adaptation of the colour of 
the frog (Hyla arborea L.). Severing the nerve con- 
necting the regio chiasmatica to the pituitary destroys 
the ability of the frog to adapt its colour to ita 
surroundings, while leaving the eyesight unimpaired. 

Gustav GórziwGHER: Geological analysis of tbe 

deposits in the Traun valley region above 
Gmunden. The hgdrographical state of the valley 
during various periods of recession of the mam 
glacier is determined. 
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Forthcoming Events 


Boormwry or CxmwricAL IwpuBrBv, July 5-9.—Annual 
Meeting to be held at Harrogate. 


MUSEUMS Assocation, July 5-9.—Annual Conferenoe to 
be held at Newoastle-upon-Tyne. 





Appointments Vacant 


APPLICATIONS are invited for the followmg appointments, on or 
jpeg is es 


B.2(0) ), Alr Ministry, PUES, Adan Hos M NEN Donde 
eee eyo 


yal Grinenre Pastores al Noting XT Mmxalivaaiers in the 
Superintendent of (Advert. No. 144), Royal 
Arsenal, Woolwich, B.H. is Gus er" 6). ‘i 


ee amen e ret 
y, 
N.7—'Tbe Clerk to the Governors (July = : 


LECTURER IX CIVIL HWGIEENEIKG at Wigan and District Mining 
and Technical Collage—The Prinelpal (July 7). 


Y ASRIPTANT LECTUKER IX BOTANY in the Untversity of 
Liverpool—Tbhe Registrar (July T). 


Daian (Ref No. BAS D) and AME IT (Rer No. T96 B) tn 
Ce ee rupem. Bonth Tamborough, Hante- 


(July 9). 
BorNTIMO OFF AME III (mále: and. female) in. the 
Chief Buperintendent (July 9). 


PRDIKOIPAL of the County Teehnioal College, Guildford—The Chief 
Education Officer, County Hall, Kingston-upon-Thames (July 10). 


LECTURER IX OCERMISTRY at Boghton 
Gestion Ofheer, Minatom Omoa bi Oli Beotne, Brinton T 


id 
(Quy 10). 
Department, Admiralty me. at home 
abroad—-The Crvil -1n-Ohief, , London, 8.W.1, 
envelope marked ''A. " (July 12). 
Orry Hxcrymwr of K -upon-Hull— Clerk, Guld- 
hall, Hull, envelope “Otty Bngmeer" (July 12). 
CAL METEOROLOGICAL OFFION—The Becre- 
A), Air Ministry, Adastral House, Kingway, 
W.0.2 (July 12) 


Indie House, Aldwysh, London, W.0 3 


the Cheltenham Technical College, 
The Beareary (uly 13) 


Lansdown Roag— 
Lap seat pt OFTIONE (máls in the Scientific Pole 
Gui alana of the A: (C.H. Branch) ( O.H. 4561/37) 
ment, Federated Malay 
Service), 2 Richmond 


Omer in the 
giatan Tho Director of Metrum ( 
Terrace, London, 8.W.1 (July 81). 


in Gold Agents for the Colones, quoting 
Hramass for the Public Works Bomalland—Orown 
Agents for the Colonies, quoting 0. 


CIVILIAN LABORATORY INSTRUCTORS at the Hieotrioal and Wireless 
Bchool, Royal Am Foros, Cranwell—The Principal. 


OE Ministry orthumberiand Avenue, London, 
e. 

EXAMINERS In the Aeronautical Inspection Directorate Houses 

—The Secretary (8.2.0), Air Minmwtry, Adastral House, Y, 


W.02. : 
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Official Publications Received 
Great Britain and Ireland 


Aeronautical 
Ko. 1731 (2091): Plane Table Method 
Paths. By B. P. Osborne. 
Boalo 


the Effi 

Section Wing. By D 
Pp. 12 2. net. Mo. 1740 (2119): 
Radiators in a Duct. A. B. Hartshorn. 21. 

9. 1742 (3138 and 3357) : The 


1744 (ios) - on Hieetrode Materials 
rnc i mu ULT 


Belmon Markings in ` 
Er utattt av det Morske Der loon dant Olo 1 
. Klasse, 1937, No. 1.) Pp. 37. (Oslo: 


fra det Dansko Mi 
idene | de Arkizake Have 
Beas) 1930. Pp. 144-5 plates. 


E oL eri ogi E Mauritius 
No. 11: Sugarcane im Mauntius; a Review of the 
with respect to tte Oulttvation N Oae 
Pp. 41. (Port : Government Printer.) E [ 
Orjan Eatatwowoj Rady Ochrony Przyrody. 
Bos e Ee as I. 47: Rxub oka ne stan obecny Oohrony 
Ti Eoo. na M Bady 
Status Naturo Protection : 
17 Years of the State Oounel] for the Protectaon of 
Mature). Napial Wladyslaw Saafer. Pp. wW: 
Rade Oohrony .) [16 
Meddelelser Er gt for Videns- 
kabellge U: 1G mad Nr. 1 eer 
til Grenland 1 Groen- 


kr. tenni Up om 


Catalogues, etc. 


The Wild-Barfleld b Journal VoL f, No. 13, June. 
Pp. 60-71+v1. (London 9 Wik-Barfeld Finnaces, Lid.) 
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Citizenship 


T the recent conference of the Association of 
Teachers in Technical Institutions, Mr. 
W. E. Park referred in his presidential addreas to 
a report on training for citizenship for studente 
in technical institutions which had been prepared 
by his Association in conjunction with the Associa- 
tion of Principals of Technical Institutions and 
the Association of Technical Institutions. The 
report has just been issued, and is one which 
we believe ought to be regarded as of first-class 
importance. 

The reasons for our belief are not far to seek. 
A glance about the world reveals its present dis- 
contents with an uncomfortable vividness. The 
old values which seemed onoe so secure are fading. 
Human organizations, which seemed but a few 
years ago to be leading, however slowly, to sane 
and rational ends, are crumbling. Over-production 
on one hand and even starwation on the other 
become more sharply defined. Political ideas 
appear charged with a newer and more emotional 
violence. The dream of a world-State shatters 
down to a.grim reality of nations self-contained, 
self-striving and living in a fear-haunted hostility 
which keeps us on the brink of unimaginable 
dangers. If we are not, at the moment, living 
under the actual threat of war, we are daily made 
aware of rearmament and the need to be prepared 
for what can be little else than the orash of 
civilization as we know it. Yet, in spite of the 
distinguished writer who informed us with grim 
curtness that we are witnessing a race between 
education and catastrophe, € would seem, in 
Great Britain, at any rate, that the world of 
education moves on with calm serenity and is by 
no means oonvinoed that, if it neglects the prob- 
lems which none of ite students can ultimately 


avoid, it negleota a vital duty. Whatever we may 
think of dictator countries, they have at least 
learned to use the machinery of their schools. 
They have infused education with their own 
enthusiasms and made it aware of ita part in the 
life and work of the community. 

Sir Ernest Simon, chairman of the Association 
for Education in Citizenship, has summed up the 
aims of that education under four heads: a sense 
of social responsibility; a love of truth and 
freedom ; the power of clear thinking in everyday 
affairs; a knowledge of the broad political and 
economico facta of the modern world. Those aims 
are ambitious, and we would hesitate even to 
attempt to sketch the means whereby they might 
be attained. We know perfectly well that those 
responsible for any kind of school can point to 
their time-tables and syllabuses and ask where and 
how they are capable of addition. They can say, 
broadly, that tbe aims are inherent in their 
present work. But the problem has an urgenoy 
which will not permit it to be so easily dismis@ed. 
The manipulation of time-tables and syllabuses is 
& matter for experts, and none would be so bold 
as to say that it may not be somehow used to 
make education that very real thing—adaptation 
to enviromment. Inherent qualities, too, need more 
discussion than the phrase sometimes permits. We 
have long since given up the belief that training 
in one subject necessarily gives facility to deal 
with another. If that were so, we should find that 
our specialista were invariably wise and their 
judgment, outside their specialist field, invariably 
sound. But we know that is not the case. Thp 
specialist in physics cannot necessarily be regarded 
as beipg free from prejidice, emotion amd even 
ignorance when he is asked to make & judgment 
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on the League of Nations or the need for tariff 
reform. Clear thinking, in short, cannot be 
transferred from specialist subjects to others with 
which the voter has to deal in everyday life. 


Whatever may be done in other flelds of educa- 


tion, then, it is clear that those concerned in 
technical education are to be encouraged in their 
attempt to view the problem’ of education for 
citizenship from the point of view of their own 
work; for it is a task which presenta the utmost 
difficulties when any dtrect method of teaching 
the subjects which citizenship may include is 
attempted. Naturally, if and when other branches 
of education take up those subjects, it is & task 
which will become correspondingly easier. 

A large body of.the students of technical in- 
stitutions are those who take part-time courses. 
They are engineers, chemists, builders and the 
like, who are already in employment. Since they 
attend courses on some three evenings per week, 
and sinoe they have to undertake homework in 
addition, and since their work is directed to the 
attainment of some recognized professional or 
industrial qualification, it ia difficult to see how it 
can be possible to secure their attendance for 
additional, and, at firat sight, unrelated subjects. 
For these students there is the possibility of the 
“indirect? method. If education for citizenship 
means training the individual for his relationship 
to the various communities on which he impinges, 
ft is certainly within the bounds of possibility— 
to put it no higher-—that specialist subjects could 
be used by akilful teachers so that their back- 
grounds, oontacts and relationships oould be 
shown in the everyday world. The discussions and 
debates of students’ societies, too, could be used. 
One imagines, for example, engineering and oom- 
mercial studente dealing with problems of pro- 
duction and distribution—under happier titles, per- 
hape—and arriving at conclusions concerning duties 
and relationships which normally they might miss. 

For full-time students we hope more can be 
done. In their case ig ought to be poesible to 
apply the ‘direct’ method. The introduction of 
studies of the social sciences, the structure of 
government, modern political and industrial prob- 
lems would, in our opinion, be of immense value 
in attaining the ends we have in mind. It is not 
for us here to suggest the precise subjects, their 
method of treatment or their particular place in 
particular curricula. It may be that the use of 
daily fapers—with a, ‘view "to comparigon of 
opposing views on 4, ‘single issue which are so 
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constant a feature of our modern daily Preas— 
will take the place of the more orthodox text-book. 
(Such a method would, at least, train students to 
sift evidence and arguments for themselves rather 
than be swayed by the prejudice of partisan 
announcements.) It may be that local ciroum- 
stances could be used to demonstrate problems of 
town-planning, means of transport, food supply, 
organization of community life, local and central 
government. Whatever the method, if an active 
interest in the social and political structure can 
be developed, the first step towards attainment 
of the aims of citizenship will have been secured. 

It may be objected that this kind of teaching 
involves a danger of bringing politics into educa- 
tion. We would reply that, if a acientific 
approach to social and political problems be not 
taught, young people will be left unprotected, both 
now and in later life. Which is the greater 
danger ? 

We would make it very clear, even to the point 
of what may appear unnecessary reiteration, that 
we have no wish to make dogmatio suggestions as 
to subjects or to their treatment. It is desired 
only to emphaaize that the social sciences must, 
in some way, be made to keep pace with the other 
sciences, which are setting expected, as well as 
unexpected, problema to our civilization. Articles 
in these columns from time to time have under- 
lined the fact that, in spite of the advances of 
science and the obvious advantages which these 
have brought to us, we stand in the face of vast 
dangers all of which point urgently to the need 
of adapting our social life to the new and changing 
environment whiche men’s activities have pro- 
duced. The technologist and the scientiflo in- 
vestigator should not be allowed to work m 
specialized compartments with no picture of how 
their work is related to the rest of the community. 
For want of a better name, we call the presentation 
of that picture ‘citizenship’, which Aristotle saw 
as “the most synthetic of sciences’ and, as & 
practice, “the most architectonic of the Arte". 
His notion of civics was expressed under the four 
types of co-operation between the labour of the 
people, the public functions of citizens, the medita- 
tions of philosophers, and the efforte of teachers. 
It is a notion which we moderns, in our present 
dangers, should not neglect. For that reason, we 
weloome the publication of the report prepared 
by the three technical associations, and we look 
forward to its implementation in no matter how 


experimental & form. 
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Man and the 


Die Tragik des technischen Zeitalters 
Mensch und Maschine im 19 Jahrhundert. .Von 
Otto Veit. Pp. 226. (Berlin: 8. Fischer, 1935.) 
n.p. 


"[ = book under notice deals with a problem 
which has become very familiar to the 
German philosophers, sociologists and others since 
the days of Nietzsche. To put it very briefly, it 
comes down to this: the victory of rationalism, 
materialism, liberaliam, individualism, and the 
achievements of the ‘technical age’ which originated 
from the victory in question, have become a fatal 
gift for the human race. It is true that the intro- 
duction of machinery into productive processes 
enabled the population to grow more rapidly and 
to be supplied with material goods more abun- 
dantly than ever before; but, at the same time, 
there opened a wide gulf between the ‘objedtive’ 
and the ‘subjective’ culture. Mankind has become 
richer in material wealth; man has become 
poorer. 

Strange as it may seem, this judgment is 
justified in regard not only to man’s emotional 
but also to his intellectual qualities ; the philo- 
sopher who commanded all the knowledge of his 
time and was able to lift it up on & higher plane 
has been supplanted by the specialist who confines 
himself to a more or leas narrow sphere of scientific 
comprehension. The political and economic 
freedom for which our forefathers fought so 
enthusiastically has changed into a universal 
dependency ; the maintenance of liberal institu- 
tions in some major imperialistic countries does 
not alter this fact, but makes it still more 
Finally, liberty of thought has become a 
rather negative character; we know the chains 
from which we are free (or from which we desire 
to be'free), but we do not know exactly for what 
purpose we are free. Religious dogmas have lost 
that influence over the human mind they formerly 
exerted ; the same fate has befallen the belief in 
reason, freedom, humanity and progress, which 
seemed to replace the religious creeds in the 
period of the bourgeois revolutions. This in- 


telleotual development inevitably results in a 


radical relativism which may discuss every 
thinkable opinion without taking sidea with or 
against any one of them, and in scepticism and 
nihilism. É 
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Machine Age 


Two roads widely differing from each other 
seem to lead out of the cultural crisis ; the first 
of them was indicated at the end of the eighteenth 
and beginning of the nineteenth centuries by 
thinkers like Burke in England, de Bonald, de 
Maistre, Chateaubriand in France, Adam Miller 
in Germany. These authors held the view that 
not the rational analysis but the somewhat 
irrational intuition ought to be regarded as the 
supreme method of scientific research; they 
placed emphasis on the fact that the genuine 
righta of the community are superior to those 
of the individual ; they responded to the liberal 
admiration of progress and future with their 
worship of the past, the Middle Ages in particular. 
Consequently, they opposed the destruction of 
the traditional technique by modern machinery ; 
they wanted the application of the latter to be 
kept down so far as possible, if not prohibited 
altogether. 

The second attempt at a solution of the orimis 
has been made by aocialiam. The socialista did not 
lag behind the romanticista in acknowledging the 
damages inflicted upon culture by the bourgeois 
revolution. But the romantic criticism is re- 
actionary and therefore, after all, it remains hope- 
leas; the socialists, on the other hand, try té 
overcome the capitalist society in a progressive 
manner; they do not base their verdicts on the 
past but on the future. The socialistes demand that 
those regions of social life which are centred upon 
technique and economics ought to be organized 
as rationally as possible; the predominant claim 
of socialism, namely, the replacement of private 
ownership in the means of production by comfon 
ownership, means in reality that the principle of 
rational organization which—under capitalism 
—is necessarily restricted to the® individual 
factory or trust, is to be extended over the 
whole field of economic relations. Neverthe- 
leas, ‘socialist rationalism*is not an end in itself ; 
the underlying motive is the settled oonviotion 
that technique and economics, if they are to 
be made to serve man instead of being served 
by him, form the appropriate foundation of & 
“realm of real freedom” as it has been called by 
Marx. 

It is very characteristic of the book under notige 
that Veit accepts neither the romantio nor the 

igt solution. “As regards his attitude towards 
the ‘Tomantios’, he is in® accord with the vast 
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majority of the philosophers in fascist countries, 
who are in agreement upon many points with the 
feudal and clerical enemies of the bourgeois 
revolution but, at the same time, do not become 
‘romantics’ in the strict or proper sense of the 
word. It is obvious why. The romantio flight into 
the Middle Ages, the veneration of the feudal 
monarchy, the nobility, the church and the 
corporations, have never been anything else but 
& counter-move against the use of liberal capitalism; 
and even in this respect their practical significance 
was limited to the period when modern technique 
and large-scale production were at their very 
beginning. Such currents like national socialism 
(or fasciam in general) have sometimes been 
regarded as a set-back into a precapitalist state of 
society from which the present civilization is to be 
protected. People who argue along these lines are 
inclined to confound the ideological veil with the 
social reality that the former has to cover. National 
sociaHam, in the very interests of rearmament and 
imperialistic expansion, is forced to develop the 
applied sciences ; and the big profits which have 
been made in Germany, Italy and other fascist 
countries have not benefitted the peasants, the 
handioraftamen or the small shopkeepers but the 
heavy industrialists, who invest them either 
in their own or in similar undertakings, thus 
enlarging the domain of machinery and rational 
technique. 


Palzocene 


Paleocene Faunas of the San Juan Basin, New 
M@xico 

By W. D. Matthew. (Transactions of the American 
Philosophical Society, New Series, Vol. 30.) Pp. 
vii +510 +65 plates. (Philadelphia: American 
Philosophical Society ; London: Oxford Univer- 
sity Prees, 1037.) 22s. 6d. net. 


Gat strides have been made in recent years 

in the field of mammalian palwontology, and 
the evolution of some at least of the orders of 
Inammals are now set out with a great wealth of 
detail. Osborn’s great monograph of the Titano- 
theres, for example, or his history of the Pro- 
hpeaidea, of which the first volume has recently 
appeared, show in & very striking manner not only 
how great is the amount of m&terial on which to 
work, but also how comle has been the oourse 
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The charges made by Veit against his seoond 
and more dangerous adversary, dialectical materi- 
alism, testify to the fact that Marx has been 
more frequently criticized than understood. Veit 
is of the opinion that—e&ooording to Marx—the 
worker has been enslaved by the machine. Even 
& very superficial knowledge of the Marxian 


, System gives ample proof that the above-mentioned 


representation of the Marxian philosophy is utterly 
misleading. Marx never speaks of ‘the machine’ 
without further specification, that is, without regard 
to the social system in which ‘the machine’ is being 
conducted, but he draws a clear and sharp 
distinction between the results brought about 
by the machine in capitalism on one hand, and 
in socialism on the other; this differentiation 
may be right or wrong, but it is impossible to 
criticize a thinker for ideas he never propounded. 

Since Veit neither shares the romantic nor the 
socialist point of view (each of which is consistent 
in itself), his own literary contribution to- 
wards the solution of the cultural crisis remains 
exceedingly vague and unprecise. He does not 


"ross the border which had already been reached 


by Nietzsche and others; logically he lags far 
behind his predecessors. Against the will of the 
author, his book has become a justifloation of 
that critical stage of development in the over- 
coming of which he wishes to oo-operate. 

ALFRED MEUSEL. 


Mammals: 


of evolution of the mammalian orders. These 
works, however, and others similar, do not, as a 
rule, begin their story before the Eocene, by 
which time the orders dealt with had become well 
established. Their 'pre-history' and inter-relation- 
ships, therefore, are not elucidated. 

Simpeon's classical monographs on the Mesozoic 
mammals have given us all the information that 
is as yet possible as to the dawn of mammals from 
their reptilian ancestors and of their evolution up 
to the, as yet little known, Cretaceous period ; but 
thereafter until the Lower Eocene, by which time 
the mammalian orders had for the most part 
become defined, tifere has been & serious gap in 
our knowledge. At one time, this hiatus seems to 
have been considered as a comparatively small 
affair termed merely the ‘Basal Eocene’. Now, 
as the Palsooene, it takes rank as one of the 
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major divisions. of the Tertiary, equivalent in 
importance with the Eooene, Oligocene or other 
of the periods. 

The late Dr. W. D. Matthew's monograph on 
ine Paleooene faunas of the San Juan Basin of 
New Mexico, as a résumé of previous information 
and a great addition of new, is a most important 
vontribution to the early history of mammalian 
evolution. The San Juan formations yield a 
series of deposits ranging from the Upper Cre- 
taceous, separated by an unconformity from the 
Puerco, Torrejon and Tiffany 
beds of the Lower, Middle 
and Upper Palmocene respec- 
tively, to the Wasatch beds. 
of the Lower Eocene. This 
covers a great range in time, 
and the faunal list of mammals 
(a smaller list of reptiles is 
also included) is impressive with 
ita forty, or more, genera dis- 
tributed among fourteen families 
and no leas than seven orders. 
A few of these, such as the 
Multituberculates, are remnants 
of the earlier Mesozoic radiation 
that were dying out, but among 
the Creodonta, Condylarthra and 
Insectivora may be sought the 
foundation members of our 
modern mammals, and by im- 
plication some picture may be 
made out of the dentralized 
common ancestors all of- which 
. must have flourished during the 
little-known Cretaceous period. 
A diagram is here repro- 
duoed (Fig. 1) which shows, in 
a summary form, the authof’s 
conclusions as to the relation- 
&hip of the mammals of the 
period and, incidentally, where 
our knowledge is still lacking. 
The bulk of the volume, after & 
short explanatory introduotion, 
is devoted to a systematic and descriptive revision 
of the Paleooene mammals of New Mexioo, and 
is followed by some general observations and 
conclusions. The descriptions of the various 
species, the eighty text figures and sixty-four 
quarto plates leave nothing to be desired. 

No one familiar with Matthew’s numerous 
other contributions would expect the general 
observations and the disoession which coon- 
clude the work to be other than stimulating. 
The origin and evolution of the tritubercular 
tooth, the characters of the feet and limbs 
from their primary types and of the akull and 
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skeleton generally, all receive illuminating tregt- 
ment, as also does the account of the correla- 
tion of the different faunas and the origin and 
evolution of the tertiary mammals as a whole. 
The last word on this great assembly of early 
mammals has yet to be said. Many species 
are still known only from fragmenta, and the 
patient collecting which began under Cope so far 
back as 1880 ‘must still go on in order to fill up 
the gaps in our knowledge. All future workers 
in this field will turn to the present volume 
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as & olaseio for guidance and inspiration. 
Although the editors (Prof. W. K. Gregory, Dr. 
Granger and Dr. Colber? with the assistance of 
Dr. Simpson) state that their work has been 
limited to an “addition of references”, the thanks 
of all workers in mammalian palmwontology are due 
to them for the labour of seeing the volume 
through the press so efficiently, and to the Trustees 
of the American Museum and to the American 
Philosophical Society of Philadelphia for thejr 
publio spirit in making poasible the publication of 
Bo useful and imp&rtant*a work. > 
* " C. F. C. 
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Adsorption Columns 


Die Chromatographische Adsorptionsmethode : 
Grundlagen, Methodik, Anwendungen. Von Prof. 
Dr. L. Zechmeister und Dr. L. v. Cholnoky. Pp. 
xi +231. (Wien: Julius Springer, 1987.) 14.40 
gold marks. 
WEN Tswett, to whom the authors of this 
book refer as “genialer russischer Botaniker”, 
first used the chromatographio absorption method 
for the separation of chlorophyll a from chloro- 
phyll b, he was probably quite oonsoious of having 
introduced at least & novel application of physical 
phenomena that themselves may have been already 
known to many. He can, however, have had no 
conception of the extraordinary variety of oom- 
pounds to the separation of which the method was 
to be applied in the following thirty years ; indeed 
the very existence of these compounds was in 
many instances unknown in Tswett’s time. 


The adsorption of a solute upon a solid insoluble 


in the solvent of the solution had been recorded 
many times, and eyen used as a means of separation, 
when Tswett conceived the idea of making the 
solution flow im one direction—vertically down- 
wards—through a column of the adsorbent, so that 
the adsorbed material might afterwards be de- 
sorbed; or ‘eluted’, by the same or some other 
more suitable solvent. 

The solutes then arrange dioe in & series 
bf bands, the distance of which from the top of 
the column is primarily determined by the ‘adsorp- 
tion potential’ of the solute, the lees easily adsorbed 
being found in the lower band. By the subsequent 
use of other suitable solvents, the bands may be 
‘developed’, that is, the distanoe between them is 
increased, so that the oolumn oen then be cut, 
and the banda separated mechanically from each 
oter. Alternatively, the principle of the ‘liquid 
chromatogram’ may be employed ; in this applica- 
tion, the undeveloped bands are washed out 
seriatim info different oontainers, by using an 
eluent with solvent properties suitably related to 
the adsorption potentials of the materials in the 
various bands. 

It is of more than historical interest to note 
that one of Tswett’s original columns consisted 
of sucrose, his solvent being & suitable organic 
liquid. We have come to-day to think of adsorbents 
Bo much in terms of acid clays, alumina, calcium 
carbonate or hydroxide, and so on, that we are 
apt to forget the relativity of adsorbent, solvent 
and adsorbate. 

The first, ot A au of this book is divided 
into two chapters, on fundamental principles and 


methods respectively. The special, or second, part 
is divided into three chapters, covering in turn 
natural colouring- matters (including chlorophyll, 
prophyrins, carotenoids, naphthaquinone and an- 
thraquinone dyes, flavones, pterines, anthocyanins, 
eto.), synthetio or artificial colouring matters, and 
various colourless or slightly coloured substancee— 
among which occur terpenes, glycosides and 
aglycones, alkaloids, vitamins, enzymes, and 8o on. 

The information given about the application of 
chromatographic methods to such diverse sub- 
stances is remarkably complete for a volume with 
only 190 pages of text (the rest of the book consists 
of a table of contents, some plates of photographio 
records, a bibliography with nearly 400 references, 
and both author and subject indexes). Moreover, 
the value of the book is further enhanced by some 
unusual tables, “thrown in", as it were, with a 
pound of chromatography. The complete list of 
carotenoids of known constitution, with their 
formule, in order of their adsorption-potentials, 
and, later, the list of all known carotenoids and 
derivatives, with their sources, show where the 
authors’ personal special interests have lain, 
but there are no other signs of predilection in the 
book. 

Since chromatography is essentially a method of 
analysis, it is rather surprising that analytical 
chemists have so far made very little use of it. 
In this book, the authors have only been able to 
cite & few isolated applications, as for example to 
the detection of falsification in the colour of wines, 
and even here the method is qualitative only, or at 
best semi-quantitative. When, however, the analyst 
has to separate two solid substances the chemical 
constitutions of which are sufficiently close to make 
separation by precipitation or crystallization either 
incomplete or impossible, precision chromato- 
graphy would seem to offer a possible technique, 
provided the substances are reasonably stable in 
solutions of appropriate strength. 

This admirable and comprehensive monograph 
by Prof. Zechmeister and Dr. v. Cholnoky, of the 
University of Pece, both well-known exponents of 
chromatography, to the literature of which they 
have themselves made valuable contributions, is 
about as good as such a book can be. Clearly 
produced, logically , painstaking in ite 
presentation of defail, exhaustive in ita citation 
of examples—it is the complete handbook for the 
practising or would-be chromatographer. An 
English edition is urgently needed. 

A. L. BAGHARAOH. 
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Reports of the Progress of Applied Chemistry 

Vol. 21, 1036. Pp. 875. (London : Society of Chemical 
Industry, 1937.) 

Tus volume appears so punctually year by year 
soon after the end of the period surveyed, and is 80 
consistently full of well-digested reporta, that every 
English-reading chemist must now be fully aware of 
its value; indeed, with many its appearance is 
reckoned an event. One reason for the welcome 
which always attends ita arrival is evident; for 
after twelve months’ struggle to keep one’s head 
above the flood of chemical literature in which one 
is even mildly interested, a raft on which one may 
float awhile and oontemp]ate the scenery is not to 
be despised. These surveys of progress in the several 
branches of technological chemistry appeal also to 
those who, having sufficient chemistry to follow 
their purport, are however not engaged in the work 
they describe, and perhaps would not regard them- 
selves as ohemiste at all. 

Among the new contributors are Mr. M. B. Donald 
(general, plant, and machinery), Dr. J. Grant. (pulp 
and paper) and Dr. J. A. Sugden (refractories, 
ceramice, and cements), while Prof. W. E. 8. Turner 
(glass) and Dr. D. F. Twiss (rubber), are old friends 
who have returned. This year the biennial report on 
explosives is included. There are 26 sections in all, 
with general name and subject indexes, and of course 
the information presented is lavishly documented, 
references being given both to original sources and 
to abstracts. It would probably be fair to describe the 
Report as a whole as “better than ever”; which means 
that it reflects steady progreas both im technical 
achievement and in presentation. A. A. E. 


Polychromatic Plates for Color Sense Examination 

By Dr. E. B. Rabkin. Pp. 40--xx plates. (Kharkov : 
State Medical Publishing Board, 1980.) 30 roubles. 
Tos series of testa for colour defect issues from the 
laboratory for colour vision of the Hirshman Memorial 
Ukrainian Central Ophthalmic Institute, of which Dr. 
` Rabkin is the director. The testa are composed of 
coloured figures on coloured backgrounds, such as 
are,found in the Stilling and the Ishihara testa. A 
number of the plates contam also ‘hidden’ figures, 
which are visible only to the dichromate. Triangles, 
circles and squares appear on some plates instead of 
figures, and so can be used for testing children and 
illiterates. A diagnosis can be made from the tables 
of dichromasy in general, and of protanopia, deuter- 
anopia, and tritanopia in particular. The author 
claims, too, from the tests that “the simpler forms of 
anomalous trichromasy”’ can also-be detected. Plates 
are added to detect simulation. 

, The series itself lias been tested out in the Experi- 
mental Ophthalmic Clmio of the Institute of Experi- 
mental Medicine at Kharkov, and has proved suc- 
cessful. It seems, if one can judge from a preliminary 
survey, to give satisfactory rqults, and can be 
recommended. The book contains detailed and clear 
instructions in both Russian and English, although 
the English translation contains some curious phrases 
and sentences, and the spellmg is not always of the 
best. Mary COLLINS. 
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Organic Syntheses : 

an Annual Publication of Satisfactory Methods for 
the Preparation of Organic Chemicals. L. F. Fieeer, 
Editor-in-Chief. Vol. 17. (New York: John Wiley 
and Sons, Ino.; London: Chapman and Hall, Ltd., 
1937.) 8s. 6d. net. 

Propuawp on the plan now familiar to organic 
chemists and biochemista, the latest addition to this 
series contains details of thirty preparations. Among 
the open-chain substances are y-aminobubyrio acid, 
made by a modification of Gabriel’s method; e- 
aminocaproic acid, from 2-ketohera- 
methylenimine; and 1,8-butadiene. It is stated that 
between 25 gm. and 80 gm. per hour of arude buta- 
diene may be produced by passing the vapour of 
cyclohexene over a cracking element, in an ingenious 
apparatus which is here fully deecribed with the aid 
of a diagram. 

Of interest in carbohydrate chemistry is the 
&ooount of the acetolyais of cotton, and of the 
hydrolysis of the resulting a-cellobioge octa-&oetete 
according to Zemplén's method.  Biochemiete will 
algo welcome the details given for the hydrogenation 
of cholesterol to dihydroeholesterol (f-cholestanol) 
and the oxidation of this to cholestanone. Under the 
heading of 2-carbethoxyoyclopentanone (prepared 
from ethyl adipate) may be found a description of 
the useful Hershberg stirrer for pasty mixtures. 
Finally, the stereocheamist is catered for in the precise 
directions given for the synthesis and complete 
optical resolution of that useful stereochemical agent, 
a-phenylethylamine. J. R. 


Mechanistic Biology and Animal Behaviour 
By Theodore H. Savory. Pp. xv+182. (London: 
Watts and Co., 1986.) 7s. 6d. net. 
Me. Savony’s book gives an eminently lucid and 
readable description of tropistio behaviour in some 
invertebrate organisms. The book,. however, is 
largely devoted to an unconvincing exposition of 
certain well-worn theoretical issues. Mr. Savory 
definds his aim as the purely objective description 
of behaviour, which for the purposes of deterministic 
analysis he regards as the “visible response of an 
animal to some kind of stimulation which origmates 
most frequently from a disturbance of ita envi®n- 
ment". He strays, however, from the logical demands 
of his definition, which is generally accepted by 
scientific students of behaviour, when hg leaves the 
fleld of straightforward description. Thus, when he 
departs from the world of invertebrate organisms 
with which he is familiar, and discusses mammalian 
forms such as dogs, he accepts a priori concepts such 
as ‘mind’ and ‘intelligent’ as opposed to ‘sub-intel- 
ligent’ behaviour, and’ fails to realize that to the 
student of behaviour these concepts are somewhat 
empty. It is clearly illogical for the experimental 
investigator to ask whether spiders that lurk under 
stones have mind and self-awareness, and then to 
answer ‘no’ merely because the particular tropiams 
which drive spiders under stones have been defined 
The book closes,with n uncritical statement 
about he infiuence of acquired habite on thé course 
of arachnid evolution. 
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Measurement of Submarine Daylight 


By Dr. H. H. Poole. 


UBMARINE measurements of solar radiation 
are of interest to ooeanographers, who are 
conoerned with such problems as the rate of rise 
of temperature of the water, the rate of photo- 
synthesis, the movements of zooplankton, or the 
depth limite of daylight vision for fish. They also 
enable us to measure the opacity of the water, 
which, being an index of the amount of matter 
in suspension, may give valuable evidence aa to ite 
previous history, and is likely to be of importance 
in connexion with the nutrition and migration of 
fish. ' 

A thermopile with suitable oolour filters has 
. been used by Birge and Juday to measure the 

total radiation, and that in different spectral bands, 
at various depths in American lakes, but for work 
at sea the measurement of the very small potential 
differences presents difficulties. As the spectral 
sensitivity range of the selenium rectifier photo- 
electric oell covers the band showing appreciable 
penetration through sea-water, it appears to be 
the-most convenient instrument at present avail- 
able for submarine work. 

This cell has & range of sensitivity extending 
&omewhat beyond both ends of the visible 
spectrum, with a maximum about 595 my (that of 
the eye being about 555 mu). It appears to be 
permanent, apart from temporary fatigue or tem- 
perature effects, which may amount to a few per 
cent in strong illumination. For small illumina- 
tions the current generated is proportional to the 
light, but in strong light the ratio ourrent/illuming- 
tid& falls appreciably, and the necessary corrections 
must be found if the oell is to be used to measure 
intense illumination. The fall in this ratio with 
increasing fllumination becomes much more im- 
portant with a high-reaistanoe external circuit, so 
that & low-resistance measuring instrument is 
always desirable, and sometimes essential. 

The Weston selenium cell which has been used by 
Utterback, and also by Atkins and Poole, gives, 
when' exposed under & sheet of opal-flashed 
diffusing glass, & current of one microampere for 
about 20 lux. With a 10 ohm galvanometer the 
sensitivity would fall to about 1 pamp. per 25 lux in 
fall sunlight. The Lange selenium oell used by 
Pettersson is more sensitive, giving 1 pamp. for 
about § lux in weak light. The fall in sensitivity 
in strong light is, losoven so great that the 


cell must be protected by & suitable reduc- 
ing screen when used to measure bright daylight. 


This screen must be removed for weak light 


The choice of a suitable instrument to measure 
the current presents certain difficulties, as the 
olaims of current sensitivity, lowness of resistance, 
quickness of reading, and insensitivity to the motion 
of the ship, are not easily reconciled. Utterback 
has used & special marine galvanometer, Atkins 
and Poole a modified form of their potentiometer 
method previously used with emission cells, 
adapted so as to include the principle and advan- 
tages of the xero-redistance circuit devised by 
Campbell and Freeth, while Pettersson, aided by 
the greater sensitivenees of his Lange cells and the 
comparative steadiness of his ship, has found 
simpler pointer and light-spot galvanometers 
satisfactory in his work. 

The oell mounted behind a strong glass window 
in a watertight case is lowered to any required 
depth by means of & wire and a spar projecting 
over the ship’s stern, thus minimising the shading 
effect of the ship and the vertical movements due 
to rolling. Utterback uses a case large enough 
to contain a set of colour filters, which can 
be interchanged by an electromagnetic device. 
This is & great advantage, but the size and coom- 
plication of the apparatus are drawbacks, and 
moet workers have &ontented themselves with the 
use of external filters laid on the window, which 
is generally horizontal, and changed by hauling 
the photometer on board. Above the colour filter 
is placed the opel diffusing glass, the use of which 
is rendered necessary by the varying obliquity of 
the illumination _to be measured. The trans- 
mission of the oolour filter is not affected by such 
variations in obliquity, as the filter is below the 
opal, and submarine light the obliquity of which 
is greater than 48°, ‘and which would be prevented 
by internal reflection ‘from reaching the oell if the 
diffusing glass were absent, can reach the internal 
diffusing layer in the opal glass and be duly 
measured. . 

The use of colowr filters to limit the range of 
sensitivity is rendered necessary by the differential 
&beorption of the water, which entirely alters the 
average oomposition of the radiation with depth, 
and thus alters also the sensitivity of the cell, so 


Jury 10, 1937 


that it is very difficult to interpret the submarine 
readings of a selenium cell without filter. The 
following Jena glass filters, each 2 mm. thick, seem 
to be suitable for general work: red, 720-600 my, 
RG l; . green, 600-480 mp, VG 9; blue, 
480-360 my, BG 12. The limite are only approxi- 
mate and are affected by the falling sensitivity of 
the oell towards both ends of the speotrum. 

The variations in the surface light must be 
observed by a second cell exposed under a similar 
filter and opal glass in a position on deck as free 
as possible from shading by spars and rigging. The 
photometer is directly compared side by side with 
the submarine photometer, and the simplest means 
of expressing the submarine illumination is as a 
percentage of the surface light in the same spectral 
band at the same instant. 

It is more difficult to express the submarine 
illumination in definite units. The selenium cell, 
being more sensitive than the eye to both ends 
of the visible spectrum, does not differ very 
greatly from the latter in its estimate of common 
illuminations of different predominant colours. 
Thus, if it is standardized with a filament lamp 
at & colour temperature 2,300? K., it appears to 
under-rate average sunlight by some 10-20 per 
oent. The use of & higher temperature source for 
standardization reduces this discrepanoy, 
some workers have used for this purpose the Davis- 
Gibeon colour filter, reproducing with fair accuracy 
average noon sunlight. We oan then express in 
‘lux’ the reading of & cell exposed without colour 
filter in air, without introducing any serious error, 
by the use of a term which is strictly only applicable 
to visual measurements. With colour filters, how- 
ever, or under water, which acts as a colour filter, 
this quasi-visual scale becomes meaningless and 

The ideal procedure is evilently to express the 
resulta in terms of the radiant power in the different 
spectral bands, say, in microwatts per square 
centimetre. Clarke has used this method . of 
presentation for his work with emission cells in 
the western Atlantic, and Atkins and Poole have 
also standardized some of their oells in power unita. 
The lowness of the colour temperature of all 
ordinary sources, however, limita the, acouracy of 
the standardization, and has led Angstrüm to 
suggest a method of standardization by means 
of sunlight which may prove to be the beet 
available. 

There is general agreement between the results 
obtained by workers on both sides of the Atlantio 
and in the north-eastern Pacific, the large varis- 
tions in the opacity of the water found by all 
being obviously due to local conditions. The 
clearest water so far recorded was found by Clarke 
in the Sargasso Sea. Working down to 180 metres, 
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he found a value as low as 0-03 for the extinction 
ooefficient of blue light. This means that the fall 


in the illumination on a horizontal surface was 


only 3 per cent per metre, the light falling to one 
tenth of ita value at about 80 m. depth. In this 
water both green and violet light gave coefficiente 
cloee to 0-05, while for the light passing through 
an RG 1 filter Clarke found a coefficient 0-08 for 
depth range 20-80 m. This is an extraordinarily 
low ooefficient for ‘red’ light, and may possibly 
be due to the &ction of the overlying water layers 
(in which the absorption was much more rapid) in 
removing all wave-lengths much longer than 
600 my, leaving only & very narrow spectral band 
of orange-red. 

In coastal waters higher coefficients are always 
found, the absorption of the shorter waves in- 
creasing more rapidly than that of the longer. Thus, 
in both the English Channel and in the north 
Paoifio the coefficient for blue and green is generally 
about the same, and not far from 0:1 at a distance 
of 20 miles off shore, the illumimation falling to 
one tenth of ita value every 23 m., the oorrespond- 
ing average figures for red being 0-4 and 5-75 m. 
Closer inshore, green becomes the most penetrating 
colour, the ooefficiente for all colours rising with 
the increased turbidity of the water. 

In considering the variation of opacity with 
depth, one must remember the ‘hardening’ effect 
of absorption on polychromatio radiation, although 
this effect is greatly reduced by the use of colour 
filters. It is still probably of importance with the 
RG 1 red filter, as the longer wave-lengths of the 
range covered are absorbed even more rapidly 
than those near the 600 mp limit. The effect is * 
probably of much less importance with the green 
and blue filters. 

Real variations of opacity with depth are often 
met with. As a general rule, ocean water becomes 
clearer below the surface layers, but inshore waters 
often show irregular variations, which may be very 
useful for studying their stratification. FoP ex- 
ploring these rapid changes of opacity the use of 
Petterseon's transparency meter, which measures e 
the intensity of & beam of artificial lht reflected 
through 2 metres of water, is almost certainly 
preferable to the deduction of the opacity from 
the ratio of the daylight illuminations at two 
different depths, but it is not easy to oorrelate 
the resulta obtained by the two methods. 

It is evidently highly desirable that ooeano- 
graphers should be provided with a standardized 
method suitable for routine measurements of gub- 
marine daylight, and with this end in view the 
International Council for the Exploration of the 
Sea arranged for a special meeting of workers in 
the subject at th8 1936 meeting at Copenhagen. 
It would seem that some Tücther experienoe of the 
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available oells and modes of measurement is 
desirable before any definite specification of 
apparatus and methods can be.drawn up. In 
the meantime, & fairly full review by different 
authors of the work done up to date, with extensive 


Greenland Culture: 


CCOUNTS of the ill-fated. Norse settlements 
in Greenland in medieval times, such as 
that recently published by Dr. Norlund (see 
NaruRz, 138, 949) have been based hitherto on 
the evidenoe afforded by the eastern settlement 
(now the district of Julianehaab), in which, thanks 
to the researches of the last fifty yeers, moet 
problems of topography have been solved and the 
cultural history elucidated in no little detail by 
&rohsological disoovery. Of the western settle- 
ment, however, in the Godthaab District little was 
known either from literary sources or from arohseo- 
logical investigation before the expeditions of the 
Commission for Scientific Research in Greenland, 
of which the results have been described recently 
by Dr. Aage Rouseell It was inferred, however, 
with reasonable certainty that the place now 
known as Kilaussarfik, visited by Daniel Brunn 
in 1904 and the site of Dr. Roussell's excavations 
in 1930, 1032 and 1934, was to be identified with 
Sandnes, and Ameralik Fjord with the ancient 
L órdr, not least, perhaps, on &ooount of the 
arity of suoh & sandy formation on the rook- 
bound coast of Greenland. As, however, the 
area is being submerged rapidly, and the 
ooast-line has changed oonsiderably since the 
Middle Ages, this is by no means indisputable 
evidence. 

Historical records relating to the weet settle- 
ment are few. Apparently it was established 
simultaneously with, or just after, the east settle- 
ment, shortly before A.D. 1000. The Saga of Eirik 

* the Red ions & serious epidemio there in the 
first decade of the eleventh oentury. By the 
middle of the fourteenth oentury, Skraellings 
(Eskimo) had occupied all the west settlement, 
“so there are many horses, goets, cattle and sheep 
run wild, and no people, neither Christian nor 
heathen”. All archsological finds, in default of 


* Researches Into Morse Culture in Gzeenland—Sendnes and ths 
Farms. Roussel. 


kr. 
into N Onlture m Hvidenoe of [ron 
Mxtraction Sandnes, In Greenlénd's Wait Settlement. By Ties 
om Greniangl, Bind 88, Nr. 4). Pp 14-91 piate. 
0.75 kr. 
(Ksbenhavn: O. A. Reltaein Foriag, 1026.) 
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bibliographies, will be found in the report of the 
1936 meeting of the Council, and a report of the 
special sub-committee then appointed to consider 
the question is being presented at the meeting 
this month in Copenhagen. 


(i) The Norsemen * 


evidence to the contrary, are to be regarded as 
prior to 18665. : 
In addition to the church at Sandnes and the 


neighbouring farm, of which the name is unknown, ' 


Dr. Roussell excavated in 1934 two other farm 
sites on the opposite side of the fjord. Of these, 
Umiviarssuk alone has been described, the im- 
portant resulta obtained at  Ujaragssuit still 
awaiting publication. 

The site investigated at Sandnes included church 
and churchyard, house, smithy, and two large 
stable complexes. The store-house—invariably 
part of a Norse farm—presumably stood on the 
fjord bank, but, if so, it had been washed away. 
The central part of the farm had been built on 
sloping ground and a constant movement of soil 
has covered the whole site with midden, making 
it impossible to arrive at any accurate idea of 
stratification. At times, objects were found above 
others which obviously were of later date. 

Sinoe the date of Daniel Brunn's visit, the church 
ruins at Sandnes have suffered much 
owing to submergence and climatic conditions. 
Consequently it was found impossible to determine 
the extent of the churchyard ; but accumulations 
of stones on the fjord beach indicate the probable 
limit of interment. Only in the westerly part of 
the churchyard were interments uncovered. 

No less than forty-two burials were found 


milden in coarse yellow gravel and only just 
below the original surface. Owing to crowding, 
older gráves frequently had been disturbed in 
digging new,.and half akeletons, or skeletons with 
lower limbs hewn off, were found. As is usual in 
Christian burials, the body lay on the back with 
the head towards the west and arms crossed on 
the breast. One interment in the south end of the 
area contained two adults, presumably man and 
wife, with the skeleton of a child lying on each. 
Alongside and evidently buried at the same time 
lay & fifth skeleton, not fully grown, and beside 
the skeletons was a small crudely fashioned 
wooden cross, the only piece of grave furniture 
found in siu. It may be presumed that these five 
burials were the result of an epidemic, such as is 
mentioned in the sagas of Eirik and Thorfinn. 


- huddled in a confined space. They lay under the ' 
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What was from the artistic point of view the 
most important find made in the course of this 
investigation may be mentioned here, aa it came 
from the churchyard, though not found in situ. 
This was & carved alab of wood of unknown use, 
though it may have been part of the cover of a 
pyx. The wood has been identified as fir and drift- 
wood. On it is carved in relief a representation of 
the Crucifixion showing the figures of the Virgin 
Mary and St. John in a pose and with attributes 
characteristic of medieval Scandinavian art. The 
figures are Gothic; but the ornament is still 
Romanesque. Though unquestionably of Scan- 
dinavian origin, it is not of local workmanship, and 
may derive from thirteenth century loeland, or 
possibly Norway. Examples of local workmanship 
are to be seen in representations of the Crucifixion, 
rough in character, in which the figures in metal 
had been nailed on in a technique familiar in 
examples known from Iceland. 

The important site at Umiviarssuk afforded 
fuller detail than Sandnes of the cultural level of 
the Norse farm, though here in the excavation of 
the house itself the work of clearing the plan was 
complicated by the fact that a later building 
overlay one and possibly two earlier structures. 
The farm buildings of the west settlement were 
substantial erections of stone. It was possible to 
ascertain the disposition of living rooms, aleeping 
rooms, hearths, etc. Immediately behind the 
farm-buildings at Sandnes was a series, or rather 
two complexes, of outbuildings for cattle, sheep, 
pigs, and goats and the farm workshop. In one 
of theme, stone divisions provided ‘boxes’ for 
tethering the cattle ; while in another, small finds 
suggested that one or more of the humbler female 
servants had slept here. Sandnes also had a small 
forge, which afforded samples of the iron used in 
working. ' : 

An interesting building at Umiviarseuk was a 
bath house, which, though-the bath is frequently 
mentioned im the records, is the first to be found 
in Greenland. It is of the usual vapour-bath type, 
with furnace and shelves, on which the bathers 
reclined’ It was apart from the house, and if the 
bathers did not follow the modern practice in high 
latitudes of a cold plunge in the snow, they at 
least had to pass through the oold air in returning 
to the house. Another find on this site of an un- 
usual character was a movable bed. Although 
there are references to such beds in the sagas, ita 
use had died out in the Middle Ages in favour of 
the bed fixed to the wall. It was not reintroduced 


until the sixteenth century ; ut its survival in ' 


Greenland points to the backward state of the 
community. 

The most noteworthy feature in the work of 
Dr. Roussell’s expeditions is the very large number 
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of small objecta found, which has thrown a flood 
of fresh light on Norse culture in Greenland. The 
character of the soil enabled the preservation of a 
number of objects, especially in wood, bone and 
baleen, which had perished on sites previously 
excavated. Nearly twelve hundred objects in all 
were found. The state of preservation may be 
judged from the fact that in some the original 
colour of the wood can still be discerned. Among 
the small objecta, one of the most interesting is a 
toy model of a boat, which reproduces ita original 
in accurate detail. Comparison with earlier known 
examples of the Norse boat dating from the sixth 
century shows that the form of ship virtually 


suffered no change over a period of six hundred 


years. 

Other finds included tools, weapons, implementa, 
household utensils, clothes, games such as chess, 
dice and draughts, toys and objects of unknown 
use. Trinkets were rare. In addition to the objects 
of art already mentioned—the wood-carvings of & 
religious character—there was & number of small 
objeota in bone, wood and ivory, including two 
lively representations of animals, & beer and & 
walrus, and two of the human face, of which one 
in walrus ivory with ita wide mouth, long upper 
Hip, heavy jaw and coarse skin gives anything but 
& favourable impreeaion of the physioal type of 
some, at least, of the Greenlanders, 

The animal bones indicate that the inhabitants 
of the western settlement kept oows, sheep, 
horses, pigs and dogs and hunted the same wild 
animals, reindeer, seals, whales, arctic foxes, arctic 
hares, and polar beara, as the settlers on the cast 
coast. For the first time, the bones of the dog are 
available for comparison with representations of 
the animal of this period. The surprising feature 
is the length and slenderness of the legs, which sug- 
gest a breed of something of the greyhound type 

Although there is evidence to suggest that the 
Norsemen had extracted iron in Greenland, the 
number of iron objecta found is small ‘The 
material from Sandnes is the most considerable 
find that has been made, consisting of fifty lumps 
of slag and a small piece of hammered iron of 
prismatic form. The material has been subjected 
to detailed examination and is very heterogeneous. 
Two types of iron are présent, which agrees with 
what is known of Middle Age practice of producing 
iron in hearth pite, and shows the difficulty 
experienced by the ancients in producing iron 
capable of hardening. While some samples consist 
of a soft iron, practically devoid of carbon, others 
are a medium hard carbon steel. The evidence 
from Sandnes is taken to show that the Norsemen 
did produce a form of steel, but that their methods 
of working and exposure to the air redused the 
product finally to nothing but & soft iron. 
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Belgian Stratosphere Balloon Experiment 


"Tus most difficult part of the planning of & 
large stratospheric balloon is how to control 
the rate of descent in the upper atmosphere. If 
& balloon is large enough to reach about 19 miles 
(1/100 atmosphere) the hydrogen must contract 
during the descent, and the bag will be only 10 
per cent filled at 10 miles: it is then difficult to 
avoid a dangerous flapping of the bag, exoept by 
controlling the speed by a continuous dropping of 
ballast ; incidentally, the weight of that extra 
ballast would have reduced the maximum altitude 
reached. 
If air is allowed to flow into the bag through 





Fig. 1. 


the P ppendix, the flapping danger disappears ; but, 
during the daytime, the sun heating the air in the 


bag causes sufficient expansion to stop the descent, 
even if all the hydrogen is removed. A better 
solution seems to be to admit air, but to remove it 
automatically as soon as it is warmed. That 
method was tested by Max Cosyns during his 1934 
ascent, by replacing the valve of his balloon by a 
collapsible fabric tube, about six feet in diameter, 
distended by wooden rings, and stretching down 
the axis of the balloon (Fig. la). If the opening 
of that tube is set near the limit between the 
hydrogen and the air, the air flows continuously 
upwards as soon as it is warmed. The method 
worked perfectly well on the PF.N.H.S. the 
diameter of which was 100 ft, 

For a200-ft. balloon, Lut the same pyuaiple 
would require a tube 17 ft. in diameter, twice as 


long as before, and -about twenty times as 
heavy, which weight is prohibitive. To calou- 
late the minimum diameter admissible, it is 
necessary to know exactly the amount of hest- 
ing inside the bag due to the sun. As it depends 
on the thermal air eddies inside and outside 
the bag, it is useless to try to determine that 
quantity by extrapolation from experiments 
made on models a few feet in diameter. In 
order to measure the heat transfer on a model 
as large a8 possible, an experimental ascent 
was planned by A. Piccard and M. Cosyns with - 
the old F.N.E.S. filled with hot ar. At an 
altitude of about 5 miles, the 
heating power of the sun is 
not very far from its maxi- 
mum value, and the tempera- 
ture is about the same as at 
20 miles. Knowing the total 
weight of the balloon, and the 
amount of supplementary heat 
necessary to balance it, the 
temperature rise due to the 
sun oould be deduced with a 
precision of a few tenths of & 
degree. 

The supplementary calories 
were to be furnished by a burner 
placed inside the bag (Fig. 1b) 
using pure propane, 150 Ib. of 
which was oarried in the liquid 
state in an aluminium bottle 
weighing 60 Ib. The burner was 


b able to burn 2 Ib. of propane each 


minute, with good efficiency, and 
twice as much in emergency (the 
lifting power given by & pound of propane is about 
100 lb.). It was composed by 42 batwing-burners 
placed on a ring 7 ft. in diameter, to ensure a 
good mixture of hot and cold air, and to prevent 
& flow of gases ‘at too high a temperature from 
reaohing the top of the balloon. The flow of propane 
was measured by a diaphragm ‘déprimométre,’ and 
by weighing at intervals the aluminium bottle. 
Unfortunately, just before starting on May 25, 
the twisting of some ropes obliged the land crew 
to release some of the slings, and an unforeseen 
squall shook violently the bottom of the balloon, 


' upturning the burner before it waa possible to 
‘ahut off the flame * the bag of the balloon was 


destroyed by fire in about & minute. The material 
log; was not important, as the F.N.R.S. was 
getting old and was about to be dismantled. 

M. Cosyns. 
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News and Views 


Prof. F. W. Thomas, C.I.E. 

Pror. F. W. THomas of Oxford has been elected 
president of the ninth All-India Oriental Conference, 
which will be held at Trivandrum in December 
next. He has also been elected a corresponding 
fellow of the Philosophical and Historical Section 
of the Prussian Academy of Sciences. Prof. Thomas, 
who has been Boden professor of Sanskrit m the 
University of Oxford smoe 1927, and is a fellow 
of Balliol College, was librarian of the India Office 
from 1903 until 1927, and was awarded the O.IE. 
in the honours list of 1928 on his retirement from 
that office. He is chairman of the Section of 
Oriental Studies of the British Academy, and repre- 
sents that body as governor of the School of 
Oriental Studies of the University of London. He 
is also reader in Tibetan and lecturer m comparative 
philology in the University of London. Prof. Thomas 
has long been known as one of the foremost scholars 
in the classical languages of the East, in which he 
haa acted as examiner not only in all the universities 
in Great Britain which offer a course in those lan- 
guages, but also m the principal universities of India. 
His outstanding knowledge of Buddhist art and 
literature received the signal recognition of the 


award of a medal in 1984 at the Tokyo celebration ` 


of the two thousandth anniversary of the birth of 
Buddha. He is the author of a large number of 
publications on the philology and literature of 
Sanskrit, Pali and other oriental languages, aa well 
aa on the art and hterature of Buddhism. 


Prof. Walter G. Cady 

Tas Council of the Physical Society has awarded 
the fourteenth Duddell Medal to Walter G. Oady, 
professor of physics at the Wesleyan University, 
Middletown, Connecticut, U.8:A., for his work on 
piezo-electric resonators and oscillators as standards 


of frequency. Prof. Cady’s pioneer work on the - 


subject was published in 1922 (Proc. Ins. Radio 
Eng. 10, 83) and the value of the device may be 
judged from the fact that it stimulated research work 
on the subject in all parte of the world, more than a 
thousand papers having been published on the pro- 
perties of piezo-electric crystals since the appearance 
of Oady's first paper. Of course, these are not all 
due to Cady’s work, for Langevin had previously 
used piezo-electric crystals as vibrators for under- 
water signalling, but Oedy's particular contribution— 
the use of the quartz resonator as & standard of time 
or frequency—has quite obviously inspired most of 
the work. The use of these resonators as standard 
vibrators has made ıt possible to measure frequency 
and intervals of time with an accuracy not previously 
attained. It is scarcely necessary to emphasize the 
importance to physica of increased accuracy in such 
fundamental measurements. Among the applications 
which have already bean made the following may be 


mentioned : (1) The quartz-clock now used as stand- 
ard in some observatories. It is in some respects 
superior to the pendulum clocks, and in any event 18 
& moet valuable supplement to them. (2) The 
measurement and control of the frequency of alter- 
nating ourrente in connéxion with measurements of 
dielectric constant, ‘absolute’ electrical measurements, 
eto. (3) The measurement of the velocity of ultra- 
sonio sound waves. Duddell, who was responsible 
for so much elegant instrumental work, would have 
been the first to recognize the beauty of Prof. Cady’s 
device, and it wil be a source of great satisfaction 
to all scientsflo workers to know that the value of 
Prof. Cady’s work has been recognized in such an 
appropriate manner. 


Centenary of the University of Durham 

Tre University of Durham, though now well over 
a hundred years old, has just celebrated ite centenary. 
It was originally intended to hold the celebrations 
five years ago, since the Act of Parbament which 
provided for the foundation was passed in 1832. 
Owing to the economic depression, however, it was 
felt inappropriate to enter into rejoicings under the 
cloud of industrial stagnation which, in 1932, was 
locally responsible for widespread distress. The 
present year has a historical claim to recognition, 
apart from the atmosphere of returning prosperity, 
for ıb was in 1887 that the University was granted ite 
charter by William IV. Moreover, as a result of the 
recent Royal Commission, the University is about to 
enter upon & new phase of ite history. The main 
celebrations were held at Durham on July 1, and were 
attended by delegates from all the other Universities 
of the Bntish Isles and from several ın Canada, 
Austraha, New Zealand, South Africa, India and the 
United States. Learned societies were represented 
by, among others, Sir William Bragg, Lord Dawson 
of Penn, Dr. H. Spencer Jones, Prof. F. G. Donnan 
and Prof. O. T. Jones. After a morning visit tqthe 
Colleges, including the Castle, a centenary service 
was held in the Cathedral, where the preacher was 
the Bishop of Durham. The keynote of Dr. Henson's 
discourse was that universities are the “watchdogs 
of human liberty”. ‘The new universities,’ he said, 
“were born and cradled in an atmosphere of freedom. 
They surely must stand inthe forefront of the cham- 
pions of academio liberty against the aggreemons of 
the totalitarian State or the subtler assaulta of racial 
fanaticiam’. After the service, the delegates were 
entertained to luncheon, some in the Great Hall of 
the Castle (by the University), and others at the 
Town Hall (by Lord Londonderry, Chancellor of the 
University and Mayor of Durham). 

. 

Iw the afternoon, a Centenary Convocation was 
staged in the picturesque ‘surroundings of the Castle 
quadrangle. Each delegate was introduced to the 


58 » 


Chanoellor, to whom addreases of congratulation were 
presented. The Chancellor then conferred the 
honorary degree of D.O.L. upon nine distinguished 
men: Dr. C. A. Allington, Dean of Durham ; Pro- 
P. P. Bedson, emeritus professor of chemistry ; Lord 
Cadman, an old graduate of the University; the 
Hon. J. A. Hanan, chancellor of the University of 
New Zealand ; Sir John Jarvis, the promoter of many 
schemes to help the distressed area of Jarrow; the 
Rev. 8. R. P. Moulsdale, until recently prmoipal of 
St. Chad’s College ; Mr. Tracy Philippe, explorer and 
war correspondent; Sir Cuthbert Wallace, president 
of the Royal College of Surgeons; and Mr. G. H. A. 
Wilson, master of Clare College and vice-chancellor 
of the University of Cambridge. Convocation was 
followed by & garden party m the adjomimg Fellows’ 
Garden. Later, the delegates were entertained to a 
banquet m the Great Hall, after which they were 
received by the Council of the Durham Colleges. 


Ir is interestmg to record that eo early as 1650 & 
petition to Parliament that a college be established 
at Durham was approved by Cromwell, When 
university powers were applied for, however, the 
proposal was thought to be prejudicial to the older 
universities and the Great Seal, was withheld. No 
more was heard of a northern university until a draft 
soheme was drawn up in 1881. The necessary Act 
was passed in 1882, and the first students came mto 
residence during the following year. Among the first 
members of staff was J. F. W. Johnstone, lecturer in 
chemistry and mineralogy. About the same time 
(1884) the Newcastle-upon-Tyne College of Medicine 
originated, though it did not become connected with 
the University of Durham until 1852. Durham 
College of Physical Science was founded in Newcastle 
in 1871. It had then four professors—mathematica, 
physics, chemistry and geology—but by the time ite 
mame was changed to Armstrong College, in 1904, a 
very wide range of university subjects had long been 
incorporated. Now, both the College of Medicine and 
Armstrong College are about to be united, under the 
revised constitution of the University, as a new 
corporate body to be known henceforth as King’s 
College. At Durham iteelf, science seems to have 
l&ped after the death of Johnstone in 1855. Since 
1924, however, when the first blook of the present 
Beienoe Laboratories was opened, several very 
flourishing aehools have developed. Under the new 
regime, the University of Durham (consisting of the 
Durham Colleges, together with King’s College, 
Newoastle-upon-Tyne) enters the most promising 


period of ite history, with every prospect of expanding 
achievement and prosperity. 


The World’s Air Altitude Record 


Tum world's air altitude record was regained for 
Great Britain by the Royal Air Force on June 30, 


-by a flight to an altitude of 58,937 feet (more than 


ten miles). The previous record of 51,862 feet was 
held by Lieut.-Colonel Mario Persi for Italy, who 
beat the then British record Bf 49,044 feet last 
autumn. The flight was made from the aer&drome 
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of the Royal Armaf Establishment, Farnborough, 
by Flight-Lieut. M. J. Adam, using the Bristol 188 
experimental high altitude aircraft. This was the 
same machine as used by Flight-Lieut. Swain, 
R.A.F., for the previous record, but was fitted with 
& special Bristol Pegasus engine. It had verious 
detail improvements as suggested by experience. ' 
The pilot wore the actual high-pressure suit that was 
prepared as e reserve for the previous record flight, 
with small improvemenite. These moluded pre- 
cautions against ‘frosting up’ of the Celestroid 
windows of the headpiece, and an emergency 
breathing pipe to lead air direct from the outside 
when necessary, instead of having to slash open the 
front of the headpiece as did Flight-Lieut. Swain, 
upon lending, after his flight. The transparent 
material forming the cabm roof was observed to 
or&ok upon reaching an altitude of about 48,000 feet, 
but this was not serious enough to interfere with the 
continuation of the flight. 


Tue ascent was made in | hr. 85 min., and the 
total time of the fight was 2 hr. 15 min. The mini- 
mum preasure and temperature were 77:8 mm. of 
mercury and — 48:9? C. respectively, both occurring 
at the maximum height. The pilot experienced a 
good deal of navigational trouble due to cloud-layers 
at mtervals, at one time bemg forced to fly east, 
ie ae sun, which at 6 am. was low enough to 
blind hi A steady north-westerly wind, estimated 
by the pilot to be of about 100 miles an hour velocity, 
was encountered in the upper regions. It is under- 
stood that the aircraft will continue to be employed 
upon researches into conditions of flight in the upper 
atmosphere. 


Atlantic Air Mail Service 

Tue first teet flight of the Atlantic air mail service 
began on July 5 when the Imperial Airways flying- 
boat Caledonia left Foynes, Ireland, for Botwood, 
Newfoundland, and two and & half hours later the 
Pan-American Airways Clipper III took off from 


: Botwood on the easterly crossing. The two boate 


alighted at their destmations withm a quarter of an 
hour of each other on July 6. The Caledonia, under 
Captam A. 8. Wilcockson, flew mostly at a height of 
1,500 ft. to avoid the worst of the head-wind ; she 
followed & rhumb line course at an average speed of 
about 132 miles an hour and was in the air for 
15 hr. 28 mm The OHpper III, under Captain H. 
Gray, flew most of the way at 10,000 ft. to make the 
most of the following westerly wind; ahe kept 
roughly to a great oircle course and her average 
speed was 156 miles per hour and flying trme 12 hr. 
37 mm. Both commanders described the crossing as 
comparatively uneventful. and paid high tribute to 
the work of the wireless stations on both asides of the 
Atlantic m assisting their navigation. 
. 


Centenary of the General Register Office 


Aw exhibition which opened on July 1 at the 
General Register Office, Somerset House, Strand, 
London, W.C.2, for a duration to be announoed later, 


2 


JULY 10, 1937 


marks the centenary of the establishment of the 
general registration of births, deaths, and Marriages 
in England and Wales, by illustrating the work of 
the Office, as well as the character of the records 
which are in ite charge. Although the system of civil 
registration was established only one hundred years 
ago, its origins in England go beck no less than four 
hundred years. Such statistical material relating to 
the population, outaide the parochial records, as was 
recorded before 1837 was transferred to the custody 
of the Registrar General under the Marriage and 
Registration Acts of 1886. The earliest form of 
record, the parochial register of baptisms, marriages 
and burials, was established by Thomas Cromwell in 
1688; but so long ago as the sixteenth century the 
value of demographic data and the inadequacy of the 
parochial system for this purpose were appreciated. 


Ix 1590, Lord Burleigh put forward a proposal 
for the establishment of an office for a general 
register to summarize “how many christenings, 
weddings and burials were every year in England 
and Wales". The proposal was not adopted; and 
subsequent attempts to secure some measure of 
systematic collection of facts were both unsatis- 
factory in working and incomplete, owing to increase 
in the number of nonconformiste, who did not avail 
themselves of the services of the parish church. It 
was owing to this latter factor that the earliest 
records now preserved at Somerset House are those 
which did not come within the established order, 
belonging to the refugee churches of Walloons and 
French, the Chapels Royal, the Independents, and 
the Society of Friends of the sixteenth and seven- 


teenth centuries. It is interesting to note that the . 


last-named body, with characteristic precision, was 
the first to register births and deaths, rather than 
baptisms and burials. The official guide to the exhibi- 
tion (‘The Story of the General Register Office and 
its Origins from 1538 to 1987”. Pp. 80--6 plates. 
London: H.M.8.0. 6d.) deals with these and other 
mattera of much sociological interest, especially m 
the light thrown by the registers on the early history 
of nonconformity and the scandalous ‘Fleet’ marriages. 


Ethnological Museums: Methods and Limitations 
Dr. H. S. HARBIBON, in his presidential address to 
the Royal Anthropological Institute delivered on 
June 20, played tbe part of & wandering soeptio, to 
use his own term, to excellent effect in setting out 
some of the more striking -shortoomings of the 
ethnological museum as & place of exhibition of 
material objecta bearing on man’s cultural develop- 
ment. As he pointed out, there is a considerable body 
of exhibits, such as, for example, musical instrumenta, 
personal ornaments, money and currency, which find 
their place in & museum as ‘material objecte’, but of 
which the reel significance is non-material and is lost 
on either the distributional or oémparative method 
of arrangement, as their interest lies nob in form or 
material, but in their sociological functions snd 
labela, quite apart from the danger of the museum 
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becoming what Dr. Harrison said has been described 
ag a collection of labels illustrated by exhibits. Dr. 
Harrison also showed himself a keen but kindly 
critic of the evolutionary method of display, pointing 
out its weaknesses in the scanty evidence and uncer- 
tainties relating to origins, the necessary, but at 
times excessive upon inference, and the 
ambiguities of direction, including the possibility of 
degeneracy. Among the instances quoted in support 
of the argument he cited an interesting example in 
the uncertain development of the canoe and the 
relation of the plank and dug-out forma. ; 


Wir a sympathy born of experience, Dr. Harrison 
recognizes the limitations imposed by space on 
experiment to meet defecta inherent in present 
museum methods, but hopes for their alleviation in 
a National Anthropological Museum, which would be 
sufficiently spacious and catholic to deal with such 
problems. Notwithstanding his criticiams, as a 
museum man himself he believes firmly in the 
importance of the museum as & technological labora- 
tory, forming an essential part in a school of ethno- 
logy. While-anthropologists will warmly endorse his 
plea for a national anthropological museum, they 
will trust that his anticipation of ita foundation 
before the close of the present century is & playful 
euphemism for “at no distent date”. 


Proposed Rhodes-Livingstone Memorial 

To mark the jubilee of the foundation of the two 
Rhodesias by Cecil Rhodes in 1890 and the centenary 
of the setting out of David Livingstone for Africa in 
1840, it is proposed to found & Rhodes-Livingstone 
Institute for Central African Studies in Northern 
Rhodesia. The main purpose of the Institute will be, 
the study of the effect on native African society of 
the impact of European civilization and the urgent 
problem of establishing permanent and satisfactory 
relations between native and non-native. The pro- 
posal has the support of the Archbishops of Canter- 
bury and York, the Right Hon. W. G. A. Ormsby- 
Gore, Lord Lugard, Lord Hailey, Dr. Henry Balfour, 
Bir William Bragg snd others. It is proposed to 
purchase at a cost of £15,000 the premises new 
housing the Museum at Livingstone, the old capital 
of Northern Rhodesia, with the adjoining old Govern- 
ment House. The Museum contains Objects of 
historical interest relating to David Livingstone and 
the nucleus of an important ethnographical collection. 
It was formed by the Government of Northern 
Rhodesia with assistance from the Beit Railway 
Trust, the Royal Geographical Society, the Scottish 
National Memorial at Blantyre and a number of 
individual benefactors. The premises will be vested 
in & trust, which will be responsible for administra- 
tion and financial control. As a preliminary to the 
foundation of the Institute and the moorporation in 
it of the existmg Museum, the Government of 
Northern Rhodesia has appointed an expert in* 
applied anthropology, to whom an assistant will be 
added if funds permit. “Although the Rhodbeian 
Government will bear ita ful] share of the cost, an 
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appeal is made for contributions towards the capital 
cost of the Institute and the endowment of the Trust 
to enable admirers of Livmgstone and Rhodes to 
give material expression of their interest in them 
and the future of the country with which they were 
connected. Contributions may be directed to any 
branch of Barclay’s Bank or the Standard Bank of 
Bouth Africa. 


British School of Archzology at Athens, 1935-36 
Iw accordance with the new arrangement for the 
publication of the ''Annual of the British School of 
Archmology at Athens", the formal matter, which 
includes. the report of the director covering the 
activities of members of the School during the year, 
the accounts, and the summary of archpological 
` operations in the Greek area of the eastern Mediter- 
ranean in the preceding year, will in future be issued 
separately to subscribers, the report for the session 
1935—36 being the first oocamon on which the decision 
of the Committee takes effect. In the chronicle of 
the seasion precedence is taken by a reference to the 
lamented and untimely -death of the director, Mr. 
Humfrey Payne, on May 9, 1936. Mr. A. H. Q. 
Megaw, who took charge of the School as acting 
director, left in the following July to take up his 
duties on appointment as director of antiquities in 
Cyprus. Owmg to the temporary closing of the 
British School of Archwology at Rome, a number of 
ita students worked in the School at Athens. Excava- 
tions by members of the School were carried on at 
Monasteri in the Perachora, at Biphnos and at 
Trapezs in eastern Crete. Mise W. Lamb excavated 
at Kusura in Anatolia. Supplementary excavations 
in the Hermum of Perachora, which bad been planned 
by Mr. Payne, were postponed until the following 
"season. The manuscript of the account of the ex- 
cavation of this important site was left in an advanced 
state by the late director, and it is anticipated that 
publication of the first volume will not ke long 
delayed. In the chief descriptive notes of the activities 
of the School reference is made to some interesting 
discoveries ın Crete. Although no further inveetiga- 
tion of the Roman vila- was posable, surface finds 
of the basilica mdicate that this was an important 
residential quarter ‘of the Roman town m the first 

and second century A.D. 3 


Speleological Conference at Bristol 

FunrHWR particulars of the second annual con- 
ference of the British Speleological Association to be 
held at Bristol on Julf 23-26 next (see NATURE, 
May 29, p. 819) are now available in the advance 
programme which has been issued. Through the 
hoeprtelity of the University of Bristol the conference 
&nd exhibition will be held in the Great Hall of the 
University. The exhibition will include contributions 
from nearly all the important caves in the world, as 
well as some unique illuminated transparent photo- 
*yraphs.  Probebly the largest and most valuable 
collection of “Blue John’ will kp exhibrted. On the 
evening of July 24 an illustrated publio lecture will 
be delivered by the Abbé Breuil on some aspects of the 

* . 
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French and Spanish caves. Among the lectures an- 
nounced is a brief account by Mr. C. R. Hewer of some 
of the caves to be visited on the Continental tour on 
July 27—August 7 when members will have the 
opportunity of visiting caves not as a rule accessible 
to the public. At Nurnberg, after a visit to the 
Museum for Prehistory, the party will proceed to 
Teufelshóhle, Maximiliansgrotte, and other caves of 
archeological, geological and palæontological im- 
portance at Pottenstein, where also a mieeolithio 
cave shelter has been especially excavated for the 
visit by the ''Geukulturamt". At Brno, Creoho- 
slovakia, Prof. C. Abeolon will conduct the party 
over the Museum, with ita unique collection of 
archsological finds from the Moravian caves, which 
include remarkable examples of palwolithic plastic 
arb; and in the afternoon of the same day the caves, 
whioh are the centre of the great mammoth hunters’ 
culture of Moravia, will be visited. Passing through 
Vienna the party will proceed to the famous ‘Drachen- 
hóhle' from Mixnitz, the Lower Lurhóhle from Peggau 
and the Eisrieeenwelt—ice cave from Werfen, the 
last place of call being Salzburg. 


The Swiss Society of Natural Sciences 

TH recent issue of the Verhandlungen der Sohwetr- 
ertschen Naturforachenden Gesellschaft contains an 
account of the annual meeting of the Society held at 
Solothurn in August 1936 and also reporta of the work 
of the previous year. The object-of the Society 18 to 
promote the study of all branches of natural science 
in Switzerland. Between the annual meetings for the 
presentation and discussion of papers, the work of 
the Society is carried on by a number of commissions. 
Some of these are concerned with the administration 
of endowments, while others undertake fleld work in 
various sciences. The latter are financed partly from 
members’ subscriptions, but mainly from Govern- 
ment grante. Among the commissions performmg 
work of national importance is the Geological Com- 
mission, which is engaged in the publication of a 
geological survey of Switzerland on scales of 1 : 25,000 
and 1: 200,000. In addition to the purely scientific 
commissions, there is a Commission for the Preserva- 
tion of Nature, which is doing valuable work in pre- 
serving sites of scientific interest or scenic beauty, 
as well as in promotmg legislation for the protection 
of forms of wild life which are in danger of extermina- 
tion. Besides administering Government reeearch 
grants, the Society also acta as the official repre- 
sentative of Switzerland on international scientific 
unions, and the volume under notice contains the 
reports of the Swiss delegations to a number of such 
unions. 


TH presidential addrees at the annual meeting m 
1936 was given by Dr. Karl Dàndliker, who took as 
his subject, ‘“Birth-Rate Decline and Surplus”. He 
showed how, in spite of the excess of births over 
deaths, the population of many countries in Europe 
is bound to decrease before long. A paper was read 
by H. Brockmann on ‘Swiss Farm-Housee'', in which 
two types of buildings were distinguished : one type 
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has evolved from the use, by primitive man, of caves 
as shelters, while the other has evolved from tree 
shelters. Other papers read before the general meeting 
were “Inheritance by Labile Genes”, by A. Ernst; 
“The Sting of the Bee”, by M. Rooh; ''Ontogenesis 
of the Bird as a Problem in Evolution", by A. 
Portmann. These papers are all printed in full. In 
addition, &betracte are given of some 150 more 
specialized papers, dealing with nearly all branches 
of science, which were .preeented to the sectional 
meetings of the Society. 


Royal Cornwall Polytechnic Society 

THe one hundred and third annual report of the 
Royal Cornwall Polytechnic Society, besides con- 
taining the usual list of members. financial state- 
ments and an account of the work of the Falmouth 
Observatory, has several contributions of general 
interest. One of these is by Miss R. Beckett, who, 
_in @ paper on "Publio Library Service”, traces the 
growth of publio libraries due to the Library Acts of 
1850, 1855 and 1919. The Act of 1850 limited the 
rate to be levied to jd. in the £ and that of 1855 to 1d. 
These sums proved quite inadequate, but it was not 
until 1919 that the penny rate limitation was abolished. 
In practice to-day, the average expenditure 1s ls. 4d. 
per head of population, though some authorities 
expend as much as 2s. 6d. In another contribution, 
Mr. S. Furze deals at length with the operations 
involved and the machimefy used in tm dressing, 
while in a third, Mr. J. H. Rowe gives the early 
history of Hayle Foundry, which was founded by 
John Harvey (1730-1808) and developed by his son 
Henry Harvey (1775-1850). This foundry was the 
earliest in Cornwall, and became ultimately the 
most important engineering works in the west of 
England. The well-known engmeer Arthur Woolf 
(1766-18387), the pioneer of the compound steam 
engine, was at one time supermtendent of this works, 
and it was there that he bult some of the finest 
Cornish pumping engines of the time. The history 
of the Royal Cornwall Polytechpic Society inevitably 
recalls the Fox family, and the report has & tribute 
to Mr. Wilson Lloyd Fox, who died on February 10, 
1936. He gained one of the Society’s prizes in 1860, 
became a member in 1865, served as president in 
1922-24, and was secretary of the Committee of the 
Falmouth Observatory from 1877 until 1931. 


Intelligence, Character-training and Civilization 
A Lupwia Mowp Lecrons entitled “Intelligence 
and Civilization’, delivered at the University of 
Manchester lash October by Prof. G. H. Thomson, 
of the University of Edinburgh, hab been published 
in the first issue of the new Journal of the Uniwersity 
of Manchester. After a preliminary discussion of 
some aspects of recent researches in the field of 
oe measurements, Prof. Thomson proclaims 
his belief (which was also H. T. Buckle’s) that the 
history of the advance of civilization has been the 
history of the conquest of the world by intelligenoe. 
He preaches the salvaging of civilization “through 
the cultivation by an education proper to each of 
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the intelligence of all". Of character-training he ig 
profoundly distrustful. A clear vision of truth is, 
he assumes, to be attamed solely through cultivation 
of the intelligence and “the schoolmaster’s sole 
business is to lead his pupils to see truth clearly . . . 
and ... that is the only character-training the 
echool may lend iteelf to, if it is to refrain from 
serving party or clas . . but is to serve oiviliz&- 
tion". He doee not think much of civilization’s debt 
to the poste (‘far more dangerous than scientists’ n, 
notwithstanding that he holds intelligence to be 
based on imagination, and he makes a point of 
registering disagreement with Earl Baldwin's hope, 
confided to the Congress of Universities of the Empire, 
that from those universities may presently come forth 
“poeta who will inspire Europe and the world once 
more with a sense of unity and a sense of freedom” e 


The Utilization of Wood as Fuel for Motive Power 


In the Bulletin of the ‘Société d'encouragement 
pour l'Industrie Nationale’ of January is printed 
an abstract of a paper by R. Vaultrin on the utiliza- 
tion of wood as fuel for motive power. Towards tho 
end of the Great War, the French Ministry of Inven- 
tions made experiments on carrying heavy loads 
between Paris and Rouen by motor-lorries provided 
with suitable gas generators using wood for fuel, 
but the results obtained were not good. In 1928, 
after a further rally, with ‘camions à gazogéne’, the 
problem was completely solved; but at that time the 
price of the wood fuel was too high to make it profit- 
able. A noteble rally was made in 1930 between 
Paris and Rome, crossing the Alps and the Apennines, 
and another was made through the Landes where 
reainous fuel was used and found suitable. Recent 
results for tourist vehicles gave 50 miles per hour 
consuming about 70 Ib. of firewood, costing six france 
for & sixty miles run. Heavy motor-lormes can run 
at 90 miles per hour, the cost for sixty miles being 
fifteen francs. In France, there is an annual over- 
production of thirteen million cubic yards of firewood. 
This would be sufficient for 60,000 motor-vehicles 
using gas generators. At the moment, the difficulty 
is to obtain, on the road, supplies of suitable wood 
with constant humidity. This double problem has 
bean solved between Frankfort and Cologne. 9In 
France there are already large stores on a ‘national’ 
road, and all the main routes on the east are being 
supplied with stores. The control of the humidity 
of the wood distributed is being studied. 


Electric Furnaces ‘ 

Durme last year the uso of electricity for the melt- 
ing and heat treatment of iron and steel in Great 
Britain considerably increased. There has been a 
revival in the demand for arc furnaces, a number of 
which, varying in capacity from 500 to 6,000 kılo- 
watta, are being installed. In the Hlectrical Review 
of April, Mr. D. Campbell states that the furnaces 
ordered from a single manufacturing company during 
last year would consume about a 100 million electric 
units a year. The 8ost ofehe annual power, bill for 
these furnaces alone woulde be about £200,000. A 
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furnace of 6,000 Kilowatt capacity, probably the 
largest electric melting unit in Europe, has just 
begun operation in Sheffield. Within its small area 
of furnace hearth (13 ft. diameter), as much energy 
is consumed per day as the aggregate loadsa of 
Cambridge, Salisbury and Tonbridge. Unfortunately, 
the requirements of larger and interconnected power 
stations make it essential to install higher rupturing 
capecity switch-gear, and this constitutes a heavy 
charge on small firms which may want to use electrico 
furnaces. Seeing that the cost of the energy con- 
sumed by the furnace during ita average life (ten 
years) is about thirty times the original cost of the 
complete installation, the companies should offer 
attractive conditions to steel manufacturers. The 
extreme purity of aro furnace steel owing to the 
absence of slag inclusions ia now generally recognized, 
and for many types of forging this steel is specified. 
The choice between high-frequency furnaces and aro 
fornaces is difficult to make. Although the capital 
expenditure for high-frequency furnaces is much 
higher, yet when melting operations only are required 
they are cheaper to work. 


Astronomy in Japan 
Tue Kyoto Imperial University has accepted p 
donation equivalent to about £10,000 from the 
Osaka Electric Railway Co. towards the building of 
an observatory on the southern peak of Ikomasan 
at a height of 640 metres. The observatory will 
_ include a main building with a 9-metre dome, a solar 
laboratory, housing for a reflector and a dormitory. 
The equipment of the solar department of the 
Kwasan Observatory is to be transferred to this 
new site in addition to other instruments in- 
cluding the 80-cm. Tomkins reflector. Later a 
large museum devoted to astronomical exhibits and 
those of allied sciences will be built near the Ikomasan 
Observatory. Prof. Yamamoto will be the director 
of the group. The Kwasan Observatory will then 
become a purely academic institution. The Osaka 
Municipal Electrio Museum, which has recently been 
completed, includes a Zeiss planetarium, which is 
installed under an 18-metre dome on the sixth floor 
of the Museum. Bulletin No. 326 of the Kwasan 
Olgservatory directs attention to & daily series of sun- 
spot obeervations made for fourteen years by Mr. 
Katue Misawa, whoee failing eyesight now prevents 
the series from being carried on. The observations, 
which have been made regularly under excellent 
weather conditions, have been of great use in supply- 
ing data with the minimum delay to Japanese 
investigators. Observations of the zodiacal light are 
receiving special attention in Japan, and it is planned 
to establish & special observatory at Onomiti, Hiro- 
sima-Ken, at & height of 150 metres. The observed 
longitude of the Kwasan. Obeervatory, deduced from 
74 observations made with the 90 mm. Bamberg 
transit in conjunction with the reception of Green- 
wich wireless time signals, is — 9 8m 10-810 + 0-002 
or E. 185° 47’ 84-72” + 0:037”. The elementa of 
latitude variation, for the epoch 19384-0-1935-9 com- 
puted by Dr. Kimura from dita provided by five 
northern stations are gfven in Bulletin No. $29 
M . 
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Hygiene in the Bacon Factory 

Wr this title, Bull. No. 1, published by the Bacon 
Development Board, Thames House, London, 8.W.1 
(1s.), lays down certain standards of sanitation as a 
condition of every licence to produce beacon, and 
describes in some detail a system of sanitation which, 
if adhered to, will assist curers to comply with the 
conditions of their licance, and help them, in their 
own interests, to reduce the risk of spoilage of their 
products.” The construction, maintenance and equip- 
ment of the factory are first discussed, after which 
the daily and the periodical cleaning of the premises 
are described. Next, the keeping of the meat and 
bacon clean and wholesome, and the personal hygiene 
of the employees are dealt with. Data are given in 
an appendix upon sources and reduction of oon- 
tamination and the use of sodium hypochlorite as a 
disinfecting agent. 
Brown-Firth Research Laboratories 

A BROCHURES of some seventy pages deals with the 
equipment and work of the Brown-Firth Research 
Laboratories in Sheffield. The various types of 
research undertaken are described .briefly, and the 
apparatus used is illustrated. A long list of original 
papers which have been published is appended, 
together with a catalogue of books, manuscripts and 
reporte available in the library. To all who are con- 
cerned in any way with the development of modern 
steels, this publication cannot fail to be of interest. 


1851 Exhibition Studentships and Scholarships 
THs science ip committee of the Royal 
Commission for the Exhibition of 1851 has recently 
awarded the following senior studentships and over- 
seas scholarships, upon the recommendations of the 
universities and other institutions named: &xauwro& 
Stupawrs. Dr. H. J. Bhabha (University of Oam- 
bridge), for research in theoretical physics at Cam- 
bridge ; Dr. H. N. Rydon (Imperial College of Science 
and Technology), for research in organio chemistry at 
Oxford; Dr. J. L.:Harley (University of Oxford), 
for research in myoology at Oxford; Dr. A. H. B. 
Holbourn (University of Oxford), for research in 
experimental physics at Oxford. A fifth Studentship 
was given to Dr. T. 8. Westoll, who was a palsonto- 
logisb recommended by University College, London, 
but he has been appointed to a lectureship at Aber- 
deen and therefore will not take up the award. 
Ovansmas BSocmgonaAnsHrPS. Canada: Mr. A. J. C. 
Wilson (Delhousie University, Halifax), for research 
in physics at the Massachusetts Institute of Tech- 
nology and the University of Cambridge ; Mr. D. M. 
Ross (Dalhousie University, Halifax), for research in 
experimental zoology at the University of Cambridge ; 
Dr. H. Rudoff (MoGill University, Montreal), for 
research in organic chemistry at the University of 
Oxford; Dr. J. L. Morrison (MoGill University, 
Montreal), for resefrch in physical chemistry at the 
University of Cambridge; Mr. A. G. Ward (Queen's 
University, Kingston), for research in physics at the 
University of Cambridge. Australia : Mr. R. D. Hill 
(University of Melbourne), for research in physice at 
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the University of Oambridge ; Mise K. L. Prendergast 
(University of Western Australia), for research in 
paleontology at the University of Cambridge. New 
Zealand : Mr. I. Lauder (University of New Zealand), 
for research in physical chemistry at the University 
of Manchester. South Africa: Mr. F. Sebba (Univer- 
sity of Cape Town), for research in inorganic chem- 
istry at the Imperial Oollege of Science and Tech- 
nology. Irish Fres State: Mr. D. A. Webb (Trinity 
College, Dublin), for research in zoology at the 
University of Cambridge ; India : Mr. N. 8. Nagendra 
Nath (Indian Institute of Science, Bangalore), for 
research in theoretical physics at the University of 
Cambridge. 


Tus is the first oocasion on which a scholar from 
India has been included in the Overseas scheme of the 
Royal Commission for the Exhibition of 1851: and 
the award of the scholarship has been made posible 
by the action of H.M. Treasury in extinguishing the 
balance of the liability for contributions to the cost 
of new buildings for the Science Museum. The follow- 

ing preliminary selection committee was appointed 
by the Govemment of India to sift applications in 
India for the scholarship: Mr. J. E. Parkinson, 
Educational Commissioner with the Government of 
India (chairman); Dr. 8. 8. Bhatnagar, professor of 
physical chemistry, Punjab University; Bir C. V. 
Raman, director of the Indian Institute of Science, 
Bangalore; Dr. Birbal Sahni, professor of botany, 
Lucknow University. The names of three candidates 
for the scholarship were submitted by the committee 
to the Commissioners, who decided on June 380 to 
award the scholarship to Mr. Nath. In addition, it is 
worth mention that though Indian students, like all 
other British subjects, have always been eligible for 
Senior Btudentahipe, if recommended by a university 
in the United Kingdom, Dr. H. J. Bhapha is the 
first native of India to be awarded such a studentship. 
He has made several original contributions to the 
correspondence columns of NATUERB and is well known 
among workers in theoretical physics. 


Rockefeller Travelling Fellowships in Medicine 
Tus Medical Research Council has awarded Rooke- 
feller fellowships to the followmg for the academic 
year 1987-38: D. L. O. Bingham, clinical tutor, 
Surgical Outpetient Department, Royal Infirmary, 
Edinburgh; E. G. L. Bywaters, assistant clinical 
pathologist, Middlesex Hospital, London; P. R. 
Evans, registrar, Medical Diseases of Children, King’s 
College Hospital, London; J. G. Sclater, tutor in 
clinical medicine, Royal Infirmary, Edmburgh; Dr. 
E. F. Scowen, assistant director, Medical Professorial 
Unit, Bt. Bartholomew's Hospital, London; Dr. 
C. H. Stuart-Harris, Sir Henry Royce research 
fellow in influenza, London; G. W. Hayward, 
"reMiiant- medical officer, Natiqnal Hospital for 
Diseases of the Heart, London. ADN these fellows 
propose to work at centres in the United States. In 
addition, the Rockefeller Foundátion has awarded 
fellowships, on the recommendation of the Medical 
Research Council, to the following candidates in the 
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special field of psychiatry, neurology and related 
subjecta: Dr. E. W. Anderson, medical director, 
Cassel Hospital, Penshurst; Dr. A. Kennedy, 
assistant medical officer, Maudsley Hospital, London ; 
A. 8. Kerr, surgical registrar, Royal Infirmary, 
Liverpool; Dr. D. J. Williams, resident medical 
officer, Hospital for Nervous Diseases, Maida Vale, 
London; Dr. A. F. Rawdon-Smith, senior student, 
Royal Corminsioners for the Exhibition of 1851, 
working in the Psychological Laboratory, University 
of Cambridge. Dr. Anderson proposes to work in 
Germany, the others af centres in the United States. 


Announcements 


Tx following have recently been elected honorary 
fellows of the Royal Society of Edinburgh : British : 
Dr. W. T. aim Ee 
Museum (Natural History); J. L. Baird, inventor 
of the "Televisor. Foreign: Te C. U. Ariéns 
Kappers, director of the Central Institute of Brain 


"Research, Amsterdam, and profeasor of comparative 


neurology in the University of Amsterdam; Prof. 
M. T. Bogert, professor of organic chemistry in 
Columbia University, New York; Prof. Max Planck, 
emeritus professor of theoretical physica and director 
of the Institute for Theoretical Physics in the Uni- 
versity of Berlin. 


Dr. G. W. Scorr BLam, of the physics department, 
Rothamsted imental Station, has been ap- 
pointed head of the chemistry department at the 
National Institute for Research in Dairying, Bhinfleld, 
near Reading. Dr. Scott Blair, who is & chemistry. 
graduate of the University of Oxford, joined the 
Rothamsted staff in 1926. He has worked on the 
physico-chemical properties of various agricultural 
materials such as soil, flour, honey and cheese.’ 


During one part of his Rothamsted service he held © 


a Rockefeller Fellowship at.Cornell University. 


Dr. F. W. Epwanps has been appointed a deputy 
keeper in the Department of Entomology of the 
British Museum (Natural History). Dr. Edwards 
was born in 1888 and entered the Museum service in 
1910. He is an authority upon Diptera. He undertook 
very successful collecting expeditions on behalf of fho 
Museum to Patagonia in 1928-27 and to East Africa 
in 1984-35, as well as several smaller expeditions. 

. 


Tus fourth Congress of the Medical Women’s 
International Association will be held on July 18-18 
at the McEwen Hall in Edinpurgh. Further mforma- 
tion can be obtained from the Local Congress Secre- 
tary, 2 Chester Road, Edinburgh. 


Messrs. JAMES TENGASKIB AND Son, 66 Great 
Ruesell Street, London, W.C.1, have issued & catalogue 
of old works on medicine and biology (Caxton Head 
Bulletin 21). It includes & copy of the rare first 
edition of Derwin's “Origin of Species", Geener's 
“Treasure of Euonymus” (1559), Laenneo'a “Trait? 
de l'augcultetion medjate" . 4, 1837), the “Opera” 
(1582) af A. Paró, the great medieval surgedn, and 
other rare volumes. 


Letters to 


The Editor does not hold himself responsible for opinions 


He cannot undertaks to return, or to 
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the Editor 


expressed by his correspondents. 
with the writers of, rejected : 


tnionded for this or any other part of NATURE. No notice is taken of anonymous communications. 
Norms ON POINTS IN SOMA OF THIS WHEK’S LETTNRS APPHAR ON P. 71. 
CORRESPONDENTS ABA INVITHD TO ATTACH SIMILAR SUMMABIMS TO THNIB COMMUNICATIONS. 


Heat Conduction in Liquid Helium 
Ir was found by Rollin’ and by Keesom and 
Keesom?! that liquid helmmm II shows an extra- 
ordinarily high heat conduotivity, of the order of 


the capillary. For example, at 2-10? K., a level 
difference of 1 cm. corresponds to a temperature 
difference of 1:32 x 103 deg. Since, on the other 
hand, the heat flow through the capillary is equal 

to the heat produced 
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HEAT FLOW AGAINST TEMPERATURE GRADIENT 
oT-206' K 
oT: 134K 


in the wire, one can de- 
termine the conduc- 
tivity. 

It is easential for this 
method that one should 
actually obtain equili- . 
brium, but it 18 easily 
estimated from the 
observed conductivity 
that equilibrium should . 
PLE be established in a 
fraction of & minute, 
and it was indeed ob- 
s served that the level 
followed a change in 
the current very 
rapidly and revermbly. 
It is algo to Bee 
that the heat condus- 
tion in the glas, in the- 
leads carrying the cur- 
rent, eto., is negligible. 
In order to avoid oan- 
vection, the warm end 
of the capillary was 
&rranged to be lower 


is 





f 








——— M 
I5 2 


Degrees x 10-*/am. 
Fig. 1. 


199 cal./deg.cm.sec. We have measured the heat 
oonductivity with the following method, which is 
essentially a combination of a vapour-pressure 
thermometer with a liquid-helium manometer. (The 
method was developed in discussion with Dr. J. D. 
Cockroft.) 

An evacuated glass vessel is immersed in a helrum 
beth. It contains & vertical cylindrical bulb, the 
bottom of which communicates with the outer bath 
through a glass capillary. The bulb also contains a 
quc ur ee eee 
This current is so adjusted that part of the helium 
in the bulb evaporates, and only part of the bulb 
is filled with liquid. The level of the liquid is observed 
in & telescope and ita height compared with the level 
of the bath. In i the differenoe m height 
ip such that the difference in hydrostatic pressure is 


25 


NS ORA ay R vapaan powi, In this 
way one obtains the temperatuse difference between 
the bufb and the bath, and this is i also 


the temperature difference between the two ends of 


than the cold end (the 
expansion coefficient of 
helium is negative). 
imi experi- 
ments showed the un- 
expected result that the conductivity fe oar on the 
temperature gradient. We therefore an arrange- 
ment in which the level difference could vary from 
12 em. to about 0-8 mm., and measured the heat flow 
as & function of the temperature difference AT be-: 
tween the ends of the capillary. In this case the 
capillary was 16-8 am. long and had an internal dis- 
meter of 1-45 mm. The resulta are shown in Fig. 1, 
for bath temperatures of 2:06? and 1:34? K. It is clear 
that the heat flow is far from being proportional to 
AT, even for the lowest ture differences we 
used. The ratio of heat flow to temperature gradient, 
which one may call conductivity, increases with de- 
creasing AT. It reaches the value 1-1 x 10‘ cal./deg. 
om.seo. ab AT = 5 x l0 and T = 2:06. Itappears, 
however, to rise still further and a reffnemerit of the 
method is required to decide whether it tends to a 
finite value as AT tends to 0. ` 
Qualitative measurements at a number of different 
temperatures between 1:34? and 2-19? showed the 
same general behaviour. At constant AT, the 
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conductivity is relatively small near the A-point 
(2°19°), reaches a maximum m the neighbourhood 
of 2-0° and decreases again at lower temperatures. 
We cannot suggest an explanation for these resulta, 

for which there is nd analogy in the behaviour of 
other substances. It seems impossible, however, to 
account for them by any errors m the i 
method ; the effect seems actually to be a property 
of the liquid helium II. 

J. F. ALLEN. 

R. PEEBILS. 


M. Zaxı UDDIN. 
Royal Society Mond Laboratory, 


June 33. 


1 Physics, $, 557, (1935). 
1 Phynos, 8, 259, (1038). 


Analysis of Ternary Gas Mixtures by Thermal Con- 
ductivity Measurements 


Ir frequently happens in the course of exchange 
reactions with deuterium and hydrogen that & third 
gas is preeent initially, or is produoed during such 
experiments (for example, nitrogen in exchange 
reactions with ammonia and deuterium). If this gas 
is non-condensable in liquid air, the deuterium content 
of the gas cannot be estimated by the convenient 
thermal*conductivity methods, unless a trap cooled 
with liquid hydrogen is employed to freeze out the 
third constituent of the mixture. The gases concerned 
are oxygen, nitrogen, carbon monoxide and methane 
and the inert gases. The only alternative method is 
to burn the gases and measure the deuterium content 
of the water so produced. 

The thermal conductivity method described below 
surmounta this diffloulty. Its operation by penus on 
the fact that the thermal conductivity of hydrogen 
decreases rapidly below 200° K., owing to the decrease 
in rotational specific heat of the molecule. The 
thermal conductivity of deuterium, on the other 
hand, only decreases slowly, smoe the rotational 
specific heat remains practically constant down to 





Fig. 1. 


about 80? K. For example, at 250° K. the ratio of 
the thermal conductivities is 1:884: 1; at 75° K. it 
is 1:005 : 1. Consider now & prt piedi contain- 
ing hydrogen, deuterium and a third gas (X). At 
high temperatures (o. 250° K.) a whole series of 
mixtures will have the same thermal conductivity— 
as is exemplified by the full lmes on the ternary 
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diagram (Fig. 1). At 75° K., however, the isothermal 
BE lines will be more nearly parallel to the 
hydrogen-deuterium side of the triangle, as is indicated 
by the dotted lines. To perform an analysis of an 
unknown mixture, then, it 18 only necessary to measure 
the thermal conductivity at these iwo temperatures : 
if, for example, the respective thermal conductivities 
correspond to the lines aa and bb, the point of inter- 
section at once gives the composition of the mixture. 





0 10 10 60 60 100 


Deateriam content of hydrogen. 
Fig. 2. 


In practice, the analysis may be carried out by 
compressing the mixture to a standard pressure, for 
example, 50 mm., into & mioro thermal conductivity 
cell, of volume 0-05 o.o. (that is, requiring &bout, 
0-01 o.c. gas at N.T.P.) dipping into liquid air an 
attached to the compression capillary of a McLeod 
gauge!. The voltages required to maintain the fila- 
ment at the two chosen temperatures are determined. 
The isovolt lines obtained for hydrogen-deuterrum- 
nitrogen mixtures &re shown in Fig. 2. The fllament 
tem was 300? K. and 110? K. in the case of 
the full and dotted linee respectively. The obeerved 
voltage value, relative to that required for pure 
hydrogen, corresponding to each isovolt line is uadi- 
cated. The observed curvature of the high-tempera- 
ture linee is attributable to mixture effeote. For 
mixtures of nitrogen-content not exceeding 50 per 
cent, the accuracy of the method is about 1 per cent 
deuterium. 

It is evident that this method may be applied to 
any ternary mixture, one,oomponent of which is 
hydrogen and the other two, gases of different thermal 
conductivity. Mixtures of ortho- and para-hydrogen 
and & third gas may likewise be analysed. 

J. L. BOLLAND. 


Chemistry Department, 
University, 
Edinburgh. * 
H. W. MELVOCLE. 
Colloid Science Laboratory, . 
Cambridge. 
May 21.° * . 


e. 
* Melville and Bolland, Proc. Rey. Seo, in prem. 
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Artificial Slip Formation in Crystals. 

Wuar is the cause of the plasticity and low elastio 

limit of crystals ? No satisfactory answer has as yet 

been found to this fundamemtal queetion in crystal 


All the photographs show the artificially created 
alips in polarized light. The axes of the Niools are 
parallel to the cube axes. The scratches are made in 
the direction (100) normally to the plane of the 


* noted, such as (1) the in 





(«) 
Fig. 1. 


physice. The results of experimenta, briefly described 
in the present note, establish one of the factors 
ining the course of the plastic deformation. 

A soratch was made on a imen of 
rock salt with faces parallel to the cube . The 
scratched crystal was placed between crossed Nicols 
and stretched. The influence of the scratch on the 
poecet or slip formation was observed with polarized 
ight. 

The main ‘result may be summarized in the state- 
ment that a scratch is the source of the slip. 

The gradual propagation of the slips beyond the 
region of the scratch, and their growth throughout 
the bulk of the crystal, were observed directly. The 
bright rays in Fig. 1, Fig. 2 a are artifloially produced 


«~ wips. They were especially pronounced when the 


scratches were made on specimens the original surfaces 
of which had been previously dissolved away. 

The picture formed by the artificially produced 
‘alips’ depands upon the experimental oonditions. 
With different positions of the scratches on the surface 
of the crystal, we could obtain any desired slip 
patterns. Fig. 2b corresponds to three parallel 
scratches at & distance of 5 mm. from each other. 
Fige 2c corresponds to 10 parallel scratches at a 
distance of 0-5 mm. from each other. 

A number of details in -the photographs may be 
illumination in the 
parts lying £long the locus of the intersection of the 
alipe, with a straight line drawn at an angle of 45? to 
the axis of the specimen from the scratch (see Fig. 1, 
dotted in the upper ray); (2) the direction of the 
slips deviates considerably from 45° (see Fig. 2a); 
(3) the interference of several scratches (see Fig. 2 c), 
etc. Fig. 3 shows a part of one of the rays reproduced 
in Fig. 1 at a greater i ion. 

It that the plastic deformation of orystals 
cann beverplained LJ Gime slipping mechanism. 
The rupture takes place along the scratch. The 
process of rupture proceeds as followa: the surface 
defect gives rise to the appearance of slips, which 
if their turn lead to the development of a surface 
defect, which ends in fraqpure. M 

The state of the surface and local deformatjon are 
probably also of importénoe in twinning. 

s e 


e) e 

Fig. 2. 
picture. The arrows indicate their position. The 
scratches were produced by means of a Martens 
sclerometer. 





Fig. 3. 


A detailed account of these 
be published in the Phys. Zei 


Physico-Technical Institute, 
Leningrad. 


iments will shortly 
der Sowtetunton. 
A. W. BrHPANOW. 


Coupling of Dismutations with Esterification of 
Phosphate in Muscle 

Tua disappearance of free phosphate during 
glycogenolysis in muscle extract is & striking phe- 
nomenon. One mechanism by which this occurs has 
recently been elucidated by Parnas and his colleagues', 
who showed that, even in long-dialysed extracta, 
phosphate and glycogen can react together giving 
hexosemonophosphate. This reaction is poisoned by 
44/100 phloridzin, but not by M/400 iodoacetic acid. 
We have-observed a second method of phosphate 
esterification. 

A certain dependence of esterification of carbo- 
hydrate upon dismutation has from time to time 
been observed, for example, by Meyerhof and 
Kiessling’ in yeast and muscle extract, by SohAffner 
and Berl? in yeast extract, and by Dische* in red 
blood cells and hæmiolysed blood. Dische mentions 
having found an increase in easily hydrolysable 
phosphate during this esterification, and suggested 
that the synthesis of adenylpyrophosphate might be 
an intermediate step. We now show that in the second 
method of phosphate esterification in muscle extract 
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the dismutation of triosephosphate with py: ic acid 
(giving phosphoglyoerio and lactic acids) is coupled 
with & 
adenylic acid and free phosphate. 


As enzyme preparation we used extract, of acetone 
muscle _ (rabbit) prepared according to 
Meyerh In order to destroy adenyl- 


pyrophosphatase (the activity of which would have 

any adenylpyrophosphate synthesis) we t 
the extract ab 0° for five deys before use; e 
extracta were also dialysed for four hours to remove 
any remaining treceg of substrate. Typical results 
are given in Table 1. It will be observed that (1) 
iodoeoetate, which inhibits the diamutation, inhibits 
also the esterification, (2) phloridzin does not inhibit 
either dismutetion or esterification, (3) arsenate 
inhibits the esterification without affecting dis- 
mutation. 


TABLA 1. - 
1 ao extract up io final volume of $-5 ao; with M/100 
heroes abo pyruvate, M50 do, 1/30 phosphate, 
present in each, on at 37°0. Tho figures give 
Increases in mgm. 
A Lactic Phospho- 
yp. acid glyeeric Inorg. P. Pyro P 
P 
IV +168 +057 — 0-62 + 0-06 
Y No sodoacetate + 1-80 —0 78 + 0-72 
+ wdoecetate + 0-32 0 0 
XVIII No phloridzin + 4:56 —041 +087 
+ phloridzin + 3:87 — 0-45 + 0-65 
XIX — Noanenate + 4316 — 0:60 
+ arsenate + 4-06 — 0-18 
Todoacetate M/400: phloridzin M/100: arsenate Af/75. 


The digmutation of «-glycerophosphate with pyruv- 
pel and the dismutation of hexosediphosphate to 
clad with te Do and phoeph can be 
with the phosphorylation of adenylic acid. 
the mechaniam of the coupling, it can 
reg A (1) ee we have tested our extracta for 
adenylpyrophoephatase activity and found it to be 
nil. It ea therefore, that the coupled esterification 
cannot be dependent upon a reversed reaction 
catalysed by this enzyme. Fa) We have examined the 
ratio of lactic acid formed to phosphorus esterifled. 
The resulta indicate that, according to the conditions, 
& greater or leas proportion of the diamutation can 
be coupled with adeny boephate synthesis, but 
that however favourable conditions, probably 
not more than one atom of phosphorus can be 
esterified per molecule of lactic acid formed. 

This coupled esterification of phosphate probably 
plays an important part during the anaerobic recovery 
period when creatinephosphate is resynthesized, free 
creatine and free phosphate disappearing. Making 
use only of the Parnas mechaniam of esterification of 
a by free phosphate, and of the mechanism 

y phosphate is transferred from phospho- 
pyruvic acid to adenylic acid, it seems possible to 
account for the resynthesis of only $ mol. creatme- 

bosphate per mol. lactic acid produced. Both 
hof! and Parnas* have pointed out that 
Lundagaard’ has actually observed a much greater 
synthesis than this—2 mol. creatinephosphate per 
mol. lactic acid formed. By taking into account the 
coupled esterification, synthesis of 1$ mol. of oreatine- 
phosphate per mol. lactic acid can be expected. This 
ts a value much nearer Lundagaard’s obeerved results. 
Further, during anaerobic recovery there is very 
little heat output; this can only be lained if the 
energy of dismutation is nob evol We here 
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suggest that it is retained and used to make possible 
the endothermic synthesis of adenylpyrosphosphate. 
These considerations will be dealt with in detail 
elsewhere. 
DozorHuy M. NHHDHAM. 
R. K. Parar. 
Biochemical Laboratory, 
Cambridge. 


Comptes rend. Soc. Biol., 180, 307 (1 
Chem., o 019). 


Z. physiol. 
Mochnacka, Comptes rend. Soc. Biel., 182, 11 


An Oxyporphyrin Hematin Compound as Inter- 
mediate between Protohxmatin and Verdohzmatin 


Iw our letter on ‘‘Coupled oxidation of ascorbic 
acid and hsemoochromogens"!, we had observed the 
formation of a hæmatin compound with an absorption 
band at 689 mp during the coupled oxidation of 
Lp age arctan! Sa and ascorbic acid. The 
same compound was formed by action of hydrogen 
peroxide on the hsmochromogen in presence of 
ascorbico acid. On reduction it gave a hamochromogen 
with the bands of protohwmochromogen. From 
these observations we had concluded that the com- 


poe was a hydrogen peroxide oompound of proto- 


mogen. 

We have now found that the hsmochromogen, 
obtained by reduction of the compound with the 
absorption band at 639 my, is not protohsmo- 
chromogen, but a hsmochromo of & new type. 
The position of ita absorption da is almost the 
same as the position of the proto 
bands (557:4 and 526-8 my), but the second bend is 
stronger than the first, whereas in Dd 
first band is the stronger of the two. A ham - 
gen of & similar type is tbat of phylloporphyrin!, 
@ porphyrin carrying methyl on one methene group. 
By atmospheric oxygen the now hsmochromogen is 
rapidly oxidized to verdohmmochromogen, & hsamo- 
obromogen with open tetrapyrrolic chain. On splitting 
with hydrochloric acid in &beenoe of oxygen, dlener 
hssmochromogen gives rise to an oxypo pe ea which 
resembles the oxyporphyrins obtained by Hi 
and collaborators by action of hyde iibri: on 
porphyrins in concentrated sulphurio acid’. The 
absorption spectra of the oxyporphyrins of Fischer 
and of our oxyporphyrin are similar’ to those of 
ehlorins and rhodins, but whereas the copper and 
iron complex salts of Fischer’s oxyporphyrins are also 
chlorin-like, the complex sglts of our oxyporphyrin 
are of the phylloporphyrin type. 

The most hkely explanation appears to be that 
our hsmochromogen is the iron complex salt of an 
oxyporphyrin carrying a hydroxyl group on the 
a-methene group. By action of molecular oxygen 
on the oxyporphyrin-hematin, this carbon atom is 
then removed and the porphin ring opened. Fischer’s 
oxyporphyrins carry their hydroxyls probably not on 
the methene group, but in the B-poeitions of a hydro; 
genated pyrrole nucleus‘. The com d with the 
absorption band at 689 my js the ferric haxmochromo- 
gen of he oxyporphyrin, apd not & hem-h¥drogen 
peroxide compound. , 
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The conclusions, drawn from the existence of the 
supposed hydrogen peroxide compound with regard to 
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made. The initial hydrogen ion activity of the glass is 
assumed to be Pa, where P is a constant, and c, is 


the reaction mechanism of the coupled oxidation of - the number of hydrogen ions in the untreated glass 


heamochromogen and ascorbic acid, remain, however, 
correct. Hydrogen peroxide plays & part in this 
reaction, transforming porphyrin-hmmatin into ory- 
porphyrin-hmmatin. There is also evidence in favour 
of the existence of a hsm-hydrogen peroxide com- 
pound ‘during the reaction. Whereas catalase 
completely preventa the formation of the oxypor- 
pbhyrin-hematin from hssmochromogen and hydrogen 
peroxide, catalase inhibita the formation of this 
compound (and of verdohsmochochromogen) by 
atmospheric oxygen only partially. The most likely 
explanation is that the ‘nascent hydrogen peroxide’ 
is protected from the action of catalase by ite com- 
bination with the molecule with which it is to react 
afterwards (that is, the ham), and that the partial 
inhibition of the reaction by catalase is due to a 
partial dissociation of the hmm-h peroxide 
compound and catalytic destruction of the hydrogen 
peroxide set free by the dissociation. 
R. LrwnERG. 
Institute of Medical Research, B. CoxzrIS-Joxzs. 
Royal North Shore Hospital, M. Norrim. 
Sydney. May 15. 
1 NATURE, 180, 1016; 1937. 


1 Trelbs, A., and Wiedemann, FE., Liebigs Ann., 486, 264 (1028). 
* Fycher, H., , P., Walach B., Debs Ann , è 
Fiecher, H., E Ren iae, ME 


(1990). i 
* Frsohei, H., and Lautsch, W., Liebigs Ann , E98, 217 (1037). 





Mechanism of the Glass Electrode 


Ir is a well-known fact that new glass electrodes 
are not suitable for exact meesuremente until they 
have first been allowed to stand in water for some 
time. The continuous variation in potential obeerved 
with & new electrode may be connected with the 
property of the glass of taking up hydrogen ions. 
I have demonstrated! that hydrogen ions are_ex- 
changed for calcium and sodium ions m the glass 
electrode. The following experiments demonstrate the 
relation of the potential to the hydrogen ion uptake. 

A series of bottles containing 2 gm. each of glass 
powder and 80 ml. of 0:1 n HCl were shaken at 25°. 
At different times bottles were removed and the 
liquid titrated with 0-1 ^ NaOH. From these data 
the amount of 0-1 n HCl (Ci) disappearmg, equivalent 
to the amount of H taken up by the powder, after 
v@rious lengths of time were found. The resulta of 
the titrations are given in Curve 4 (Fig. 1). 

In order to determine whether measured potentials 
agree with those calculated from consideration of the 
chemical which oocur, the following experi- 
mant was performed. 

A spherical glass electrode waa placed in each arm 
of a U-tube containing Y ml. 0-1 n HCl and 2 mgm. 
glass powder in order to approximate the conditions 
in the expermnent previously described. The inside 
of both electrodes and the outaide of one of them had 
been in contact with 0-1 n HCl for a month, but the 
remaining outer surface had never been in contact 
with any solution. Silver wires covered with silver 
chloride were placed in contact with the inner liquid 
of both electrodes. The potentials of this system were 
emeasured periodically and the data obtained are 


ted by Curve B (Fig. 1). 
In order to correlate the hydrogen ion uptake and 
the above-mentioned ghange in potential eof new 
.electrodes, the followmg assumptions have been 


per arbitrarily chosen unit of glass surface. At any 
tume, £, after the immersion of the new electrode in 
hydrochloric acid, the number of hydrogen ions taken 
up is œ, and the activity 1s now assumed to be equal 
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to P(o, + «). Henoe the variation of potential with 


time of the system is, when x is measured in milli- 
volta, given by the equation : 

dx RT l1 de 

u” F: 1,000 & bod 


The values of dr/dt and dojdi at. definite times ate 
found phieally from Curves A and B m Fig. 1. 
The e 2:51 was found to be an approximation 
for e. The details of the method of determining this 
value will be published elsewhere. This value means 
that 2 gm. of glass powder at the start of the experi- 
ment has a H ion content equivalent to 2-51 ml. 
0-1 n HCl. 

In Fig. 1, Curve O was constructed from the data 
obtained in the glass powder experiment and the 
points represent the values of dr/d¢ derrved from 
potential measurements. 

From these experiments it appears that the 
suitability of a glass as an electrode depends upon 
ita ability to exchange sodium and calcium ions for 
hydrogen ions. These experiments also confirm the 
hypothesis of Horowitz? published m 1023. From 
this pomt of view it should be possible to produce 
Bodrum, calcium and potassium electrodes by choosing 
a glass of the proper composition or a mineral of the 





permutit type. I am carrying out further investiga- 
tions of these possibilities. 
Carlsberg Laboratory, G. HAUGAARD. 
Copenbagen. 
May 12. 


1 Tádskr. Kjemi og Bergsson, No. 4 (1937). 
* Z. Phy., 15, 360 (1923). 
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Controlled Cathode Sputtering 


THE object of these experiments is to obtain 
accurate measurements relating to the phenomenon 
of cathode disintegration in gaseous discharges. 

The apparatus consista eementially of & strong ion- 
source of the Lamar-Samson-Comptan type!, capable 
of delivering 2 milliamperes of singly-charged argon 
ions, and of an adjacent 'sputtering ' maim- 
tained at about 2 x 10-* mm. mercury pressure, 
where the material to be tested is sputtered 
and measurements relating to that process are 
made. 

The first objective is to obtain measurements of 
the amount of material sputtered per unit time as a 
funotion of the ion-current density and ion-emergy. 
As shown in the diagram (Fig. 1), the ions emerging 


gas inlet 


" sputtering ohamber 
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from the souroe (whioh is earthed) are allowed to 
unpinge on and sputter a target maintained at & 
negative potential. Some of the material sputtered 
ia deposited on a mica collector placed in front of 
the target, and supported by & horizontal fine quartz 
fibre. The weight of the deposit collected (a few 
milligrams) can readily be determmed by observing 
the deflection of the fibre by means of & microscope. 
This allows measurement of the relative rates of 
Bputtermg. The total amount of material sputtered 
can be computed in cases where the law of angular 
distribution of sputtered deposit over a sphere is 
known’. 

The rate of sputtermg of gold by argon ions of 
6,000 volt energy has been determined. The sputter- 
ing rate is sufficient to deposit measurable amounts 
in 8} hours. With decreasing ion energy the rate of 
deposition decreases, and for ions of 2,000 volt energy, 
about 10 hours would be to deposit a 
measurable atnount. This is the maximum period 
over which the apparatus has been operated steadily. 
Because of the complicated nature of the apparatus, 
it seems i ic&ble to extend the time of the teet. 
Therefore to obtain the rates of sputtering at lower 
voltages & construction of the sputtering chamber 
bas been achieved, which stil allows weight deter- 

inations, and in addition permite light trans- 
musmeivity measurements of sputtered deposits. 

The determination of the rate of sputtering of a 
given substance is complicated in some instances by 
& copious secondary electron emission from the bom- 
barded target. Thus the apparatus is used at present 


m a somewhat modified arrangement for study of. 
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this secondary electron emission from solid metals 
bombarded by argon ions. 
GREGORY TIMOSHENEO. 
Department of Electrical Engineering, 
Massachusetts Institute of Technology. 
April 20. 
1 Phys. Rev , 48, 886 (1985). 
1 Beabger and Sommermeyer, ¥. Phys., 83, 602 (1935). 


X-Ray Intensifying Screens adapted to Structure 
Analysis 

Tre intenmfying screens in use for medical redio- 
graphy cannot be employed to reduce times of 
exposure when working on tissue fibres, as they are 
not sensitive to the radiation used in structure analysis. 
However, Mesars. Ilford, Ltd., London, have now 
produced a screen, the Ilford Fluoraxure intensifying 
screen (Levy-West), which proves to be very suitable 
for this purpose ; this screen was put at our disposal 
by Mr. Chr. J. Bruno Wi e, of the X-Ray 
Section, Ilford Co., to whom our beet thanks are due 
for this kmdness. 





Fig. 1. 
X-RAY PHOTOGRAPH OF A OOPPER WIRE, TAKEN AT 


40 xV. (a) ILFORD FILM WITHOUT S8ORNHN; EX- ' 
POSURE 45 30N. (b) ILFORD FILM WITH A FLUORAXUHE 
BORMEN AT THE BACK; EXPOSURE 16 XON. 


While we expected that increase of line width 
would counteract the advantages from eventual 
intensifying to such an extent that the photographs 
obtained would only be suitable for approximate 
work and not for exact measurements, we were quite 
astonished to find not only actual intensifying (3 
times at 40 kV.) but moreover practically no incré&se 
of width, which seems a very important feature in 
the new screen. As appears from the photographs 
reproduced herewith (Fig. 1), it has proyed abie 
to obtain films suitable for exact measurements. The 
photographs were taken with & Philips Metalix tube 
with copper-anticathode and a nickel filter of 
0-01 mm. The Debye-Scherrer camera had & radius 
of 2-77 om., while the diaphragm consisted of two 
pinholes 0-5 mm. diameter, separated by 6 om. A 
copper wire of 0-6 mm. diameter was taken as 4 
sample. Unlees otherwise stated, the photographs 
were taken at 40 kV. and 16:5 m.amp. 

First a photograph was taken on an Agfa-Laue 
film, the usual material for structure analysis. Proper 
blackening was obtained after 75 min. exposure. 
Then the experiment was repeated using an llforg 
film. To get the same blackening as m the former 
case, an of 45 mig. proved to be necessary. 
The grain of the Ilford film is slightly ooarber, but 
still within admissible limita (see Fig. 1, a). Thirdly. 
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we made a photograph on an Ilford film on the 
back of which a Fluorarure soreen (Levy-West) was 
placed (Fig. 1, b). Identical resulta were now obtained 
with exposure reduced to 15 min., while there 
appeared to be practically no increase of width. 

While at the ends of Fig. 1, a, the subdivision into 
a, and a, lines is fairly vi le, Fig. 1, b still gives some 
slight evidence of their presence. 

Other experimenta were made at 30 kV. with an 
Tiford film at the back ofwhich was a Fluorazure soreon ; 
the exposure was 15 min. While giving better con- 
trast, blackening proves to be lees; so that here the 
disadvantage seams to outweigh the advantage. 

As usual in medical radiology, we also placed 
screens in front of and at the back of the film, but 
this gave, as might be expected, leas blackening m 
the same time than with a screen at the back only ; 
moreover, increase of width becomes manifest in that 

. cage. 

We suggest that the use of Fluorazure screens is 
helpful in structure analysis ; i with the 
long exposure necessary in fibre research, it haa 
evident advantages. Meanwhile, further research is 
being conducted along these Imes. 


N. H. KorkwHIJER. 
X-Ray Department, 
Van 't Hoff Laboratory, 
C. J. Krom. 
Histological Laboratory, H. KUuNsrT. 
University of Utrecht. 
April 14. 


Living Animal Cases of Congenital Porphyrinuria 

Somn time ago, in a single herd of grade short- 
horn cattle, running with one bull, on a farm in 
Swaziland, five living cases of congenital porphyrin- 
uria were discov From the account given by 
the farmer, there had been seven other cases in the 
"herd. Only one bull (a pure-bred, roan shorthorn) 





Fig. 1. 
PHOTOSENSITIZATION LESIONS ON BACK QF ‘ORDARA’, 
A OOW SUFFERING FROM CONGENITAL PORPHYRINURIA. 


had been used during this period, and on an adjoining 
farm where he had also been employed, one case 
had occurred with certainty. The bull himeelf is 
normal but his dam wag said # have been an un- 
thrifty ‘hnimal ; possibly she, also, may havæ been a 
porphyrinuric. » 


NATURE 


Jory 10, 1937 


The bull, four of the affected cattle and others, 
most of which are descended from him but normal, 
have been acquired by this Laboratory with a view 
to intensive study of the clinical features of the 
disease and ita mode of inheritance. The fifth affected 
animal was slaughtered and a detailed ochamiocal 
Investigation carried out post mortem. In the forth- 
coming number of the Journal of 
Veterinary Soience (7, No. 2) are contributed 
by the writers of this' note ing in full their 
findings. The two moet severely affected animals 
each excrete about 0-6 gm. coproporphyrin and 
0:06-0:07 gm. uroporphyrin daily, the others about 
half these quantities only. They show signs of photo- 
sensitization. 

We also wish to record that a female calf which 
suffers from the disease has now been born at the 
Laboratory. It was the. progeny of the bull with 
one of his normal daughters. The animal was seen 
approximately two hours after its birth, and the 
teeth were then distinctly pmkish-brown in colour. 
It is red-coated and although small is not apparently 
seriously handicapped in any way. It passee about 
7:7 mgm. coproporphyrin per 100 dry weight 
of fæces and about 40 y per 100 in the urine. 
A second heifer calf, born on the same day, aired by 
the bull out of another normal daughter, is perfectly 
normal in every respect. It exoretes 0:41 y oopro- 
porphyrin per 100 ml. of urine and but traces, only 
recognizable fluoriscopically, in the feces. 

Yet another case has recently been discovered, 
quite unrelated to the herd above. This is 
& black-and-white cow about eight years of age. 
She shows marked lesions of photosensitization, 
involving only the white areas of skin on the back 
(see Fig. 1). This cow ia m calf to a normal bull. 
She has reared one calf previously (apparently 
normal) but has also aborted. 

A histopathological study of the bones and organs 
taken from the porphyrinurio animal which was 
killed is being made with the aid of an ultra-violet 
fluorescence microscope, and these findings will be 
published shortly. The bones, it may be mentioned, 
show on croes-section annular zones of pigment of 

ing intensity. 

We believe these to be the first living cases of 
porphyrinuria in animals ever to be described, and 
the wealth of our material makes it highly bable 
that by breeding experiments we may able 
succesefully to elucidate the mechaniam of inheritance 
of this very rare metabolic anomaly. 

P. J. Founm. 


Sex-Biology of the Oyster and the Salmon 

Tamam are similarities in the ser-biol of the 
oyster, O. edulis, and the salmon, Salmo » which 
may prove to be fundamental in character. 

It is known that very young salmon remain in 
fresh-water as parr a variable time. Very rapid 
growth in the first year of life is often followed by 
development of the sea-migratory instinct, when the 
young fish acquires the attributes af, and departs for 
the sea as, & smolt. On the other hand, slow-growing 
parr may remain in fresh-water two, three or four 
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Just as certam smolts become sexually mature 
after one year in the sea and return as grilse to fresh- 
water to spawn, so in certain warm seasons in 

and more frequently in warmer-and more 
southerly latitudes, do oysters mature as females at 
an age of one year’. Other individuals of Salmo salar 
and others of O. edulis do not mature until 
they are older, or rather other O. edulis certainly do 
not mature as females until they are older. In the 
case of this oyster there oan be little doubt that 
environmental conditions govern the first onset of 
female sexual maturity, and it is considered a reason- 
able hypothesis to assume that the same conditions 
are operating on salmon. 

In the oyster, all the factors operating in the 
attamment of sexual maturity at an age of one year 
are not known, but relatively high temperature 
eae in doubtless by a correlated type of 

id feeding and rapid growth are 
known eae, ut rapid feeding and growth result 
in the sea-migratory umpulse in parr, and there are 
indications that the same factors may .be operating 
in inducing sexual maturity in certain salmon after 
one year in the ses. It is known, however, that grilse 
are largely those fish which have had a long life as 
parr, and it is at this point where ‘excess metabolism’ 
or ‘physiological repletion’ does not quite account 
for the assumption of the sexual phase, as there 
appear to be good grounds for the deduction that 
younger fish may grow at a greater rate than grilse 
and yet not return to fresh-water to spawn. .At 
least two pri factors are therefore involved : 
(1) relative adolescence and (2) rate—and perhaps 
nature—of metabolism. 

The attainment of the adult organization in free- 


stated that sexual maturity in a female may be 
delayed in colder localities until the animal is three 
years old’, although the oysters at this age may be 
far bigger than the one-year-old females found in the 
warmer h phical localities. 

It would seem that in these considerations may be 
found a solution of the problem of the varying ages 
of sexual maturity in the salmon and the oyster. 
Among invertebrates, growth” in spring may be 
relatively great before larve are produced and a 
muoh larger size attained than in the summer broods‘, 
henoe the temperature and rate at which good feeding 
occurs in these forms is more important for breeding 
than the amount of food consumed, and good growth 
may take place without the production of genital 
products. The oyster appears to conform to the same 
principle, but whether the same holds for the salmon 
must await further mformation. There is, however, 
nothing at variance with known biological phenomena 
ionis OF ree nouo bene ER e salmon 
giving rise to smolte of different ages and also to 
either grilse or first spawning salmon of different 


ages. 

The interesting facts regarding the high proportion 
e repa ee ee euer aqu qiu ipa ce 
grise and salmon and the decline of grise taken 
generally, are explicable on the varying opportunities 
smolt may have of ing under different conditions 
in the sea.  Loe of fi grounds, for example, 
would entail a longer sojourn in the sea to build up 
the body requiremente, so that the decline of hake, 
for example, might be correlated with the reduction 
in the proportion of grilee now taken ; and in general, 

° : 
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unknown fluctuations of salmon food in the sea may 
be related to fluctuations in the sea-life of amolte. 
Fundamental researches on the biology of insigni- 
ficant invertebrates may therefore reveal principles 
applicable to im t food fishes such as salmon 


and—by a modification of the argument given 
above—also to herring. 
Department of Zoology, J. H. Ostos. 
University, Liverpool, 
June 4. 


1 Menztea, W. J. KL, ‘The Salmon its Life Btory” (1931). 

1 Orton, J H. NATURB, 139, 108 (Jan 16, 1937). 

3 Spairck, R., Report Daxish Biol. Station, 30 (1024). 

t Orton, J. H.. J. Mar. Biel. Amoc., 18, No. 2. 330-866 (July 19020). 


Nocturnal Habits of Platyedra gossypiella Saunders 

Ix the course of in nal work on Platyedra 
gossypiella, the pink bollworm of ootton, in the West 
Indies, observations were made on ite nocturnal 
habite, concerning which but little is known. On 
the question of light attraction, for example, there 
has been a stalemate of opinions. Wilcooks! in 
found that both sexes came to light readily; while 
Busck? in Hawaii states that the moth is not attracted 
to light “but is on the contrary shy of all li t, 
natural and artificial”. ‘The idee", he writes, 
ee ee ee 
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Hours of the night 
Fig. 1 


satisfactory evidence siege taser due to a mis- 


identification of material ected in the trape” | 
In 8t. Vincent, B.W.I., light attraction is evident 
from 8 p.m. to 4 a.m., when it fails rapidly. By 
5 a.m., th it is still dark, the moths are hiding 
as by day. Egypt, Ballou’ found that there were 
always some moths that were not attracted. This 
difference has alao been observed in St. Vincent and 
is not due to age, sex or condition. Attraction is 
are readily attracted, but in all cases bra i 
exposure tires the response. There is no noti le 
difference between the behaviour of long- and short-e 
cycle moths. 

Copulating moths t&ke up¢he end-to-end pogition. 
Mating ® curiously restricted> to the last two hours 
of the active period (Fig. 1). Jhe couples are docile 
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and do not readily separate. Copulation takes place 
soon after emergence (Fig. 2), laste for 1-2 hours, 
and is not repeated. 
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Nights after emeigmg 
Fig. 2 


The moths feed at all hours of the active period 
on sugar solution, fruit or on the secretion of the 
nectaries at the base of the cotton bolls. Oviposition, 
which usually commences on the third day after copu- 
ation, likewise takes place at any time of the night. 

F. A. SQUE. 
Imperial College of Tropical Agriculture, s 
Bt. Augustine, Trinidad, B.W.I. 

: . 
to ee Eur Re and ORT MET a 

a “The Pink Bollworm (Pectinophora geeeypiella)", J. Agrio. 
Re, 9, No. 10 (1017). i MM 
ed a ocn and the Pink Bollworm in Egypt”, 


A Double Refraction Effect in Certain Fatty Materials 

THs projection refractometer is particularly suit- 
able for the examination of some doubly refracting 
materials, the properties of which 
do not appear to be widely known. 

Certam fatty materials the re- 
fictive indexes of which are 
known have, in fact, two refractive 
indexes. On the ordmary refracto- 
meter in which the light is trans- 
mitted thfough the material to be 


is not usually seen, sigoe there is 
much greater contrast at the border 
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vaseline, lanoline; rubber lubricant, ordinary yellow 
soap, and the green soft soap, all give the two 
border lines referred to. On the other hand, various 
thick lubricants give only one border line. 

, It was found that vaseline, lanoline and the rubber 
lubricant, if melted and dripped on to the refracto- 
meter prism, give only one border line, that due to 
the lower index ; but if the material is then smeared 
while it 18 still upon the prism, thus removing any 
possibility of micro-oryBtela being orientated in a 
particular direction, the second border line appears, 
and in the case of lanoline treated in this way, there 
is a trace of a third border line. In the case of 
moistened yellow soap, the difference in refractive 
index is about 50 per cent greater than the difference 
between the ordinary and extraordinary rays of 
quartz. 

The projection refractometer has a single horizontal 
priem surface upon which material is placed. Light 
from an internal source is totally reflected at the 
interface of the prism and the material being tested. 
None of the materials mentioned abovo gives a suffi- 
ciently border line to allow of readings closer 
than the third decimal place. 


11 Hornsey Rise, 
London, N.19. 


L. BALLINGHAM. 


Collision of Two Oil and the Stability of a 
Non-spherical Oil Drop 

Ír has been found that the oil used in our 
investigation on the determination of the electronic 
charge show large variations in the time of descent, 
ip and ascent, t-s, with time, and y the 
greatest common divisor v. This is true of all oils ex- 
perimented with, such as Apiezon A and B, Nye’s super- 
fine clock oil and others, except our newly 
animal oil (which shows little or no change). Never- 
theless, it makes necessary the careful study of the 
time variations of these three quantities. The resulta 
may be stated as follows : 

There are four distinct classes of drops. 

(1) 60 per cent of the total number are spherical 
drops which behave normally. 

(2) With a few drops, collision of two unequal 
spheres forms a pear shape drop, showing very large 


"dm scale distance = F875 om. 


e 


tested, the border line of totel 1 a d 
reflection due to the higher index 9 
-/ nmg 7-/ 744—— 


line due to the lower index. The 
space between the two border linee 
is plane polarized, the vibrations 
taking place in a direction perallel 
to the border lmes. Thus, these 
materials appear to behave as 
though they were doubly refracting. 
e It has been known for some years 
that soap gives theme two border 
lmes ader certain conditions. € Re- 
cently some other materials were 
investigated, and it wgs found that 
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discontinuities in the ourves. The resulting drop 
becomes a within a short time. 

(8) For 20 per cent of the drops ty and tr-s increase 
for the first five minutes at the same tage 
rate. These drops are found to be oblate spheroids 
with eccentricity gradually decreasing with time, and 

ing spheres. 

(4) For 80 per cant of the drops, as shown in 
Fig. 1, while the time variation curve of ty is very 
regular, that of the greatest common divisor t, 
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shows discontinuities which depend upon the number 
of charges on the drop, and the greater the number 
the smaller the common divisor. This class of drop 
is stable for hours. They are presumably prolate 


spheroids. xta 
° Yoanio Issa. 
Institute of Physical 
and Chemical Research, 
Tokyo. 
May 15. 


'Points from Foregoing Letters 


Tue heat conductivity of liquid helium II at 1:34? 
and 2:06? K. has been measured by Dr. J. F. Allen, 
Dr. R. Peierls and M. Zaki Uddin, by means of & 
new method consisting essentially of a combination 
of a vapour-pressure thermometer with a liquid- 
helium manometer. The resulta show that the heat 
conductivity of liquid helium II depends upon the 
temperature gradient, an unusual ,behaviour for 
which, the authors state, they can offer no explana- 
tion. 

A convenient method of analysing ternary gas mix- 
tures, containing hydrogen as one component, by 
means of thermal conductivity meesurementa, 18 
described by J. L. Bolland and Dr. H. W. Melville. 
The volume of gas required may be reduced to 
0:01 o.c. at x.T.P., by using a suitable micro- 
conductivity oell. 

Photographs showing slip-formation in crystals of 
salt the surfaces of which have bean scratched and 
then stretched, are submitted by A. W. Stepanow. 
The photographs, taken in polarized light, show that 
the surface scratches give rise to slips ; these ın turn 
increase the surface defect, which ends in fracture. 

From the effect of iodoacetate, phloridzin and 
arsenate upon the lactic acid formation in muscle 
extract, Dr. Dorothy M. Needham and R. K. Pillai 
deduce that the oxidation-reduction of trioeephos- 
phate with pyruvic acid is coupled with & synthesis 
of adenylpyrophosphate from adenylic acid and free 
phosphate. They suggest that this coupled esteriflca- 
tion of phosphate may play an important part during 
the anwrobic recovery period in the muscle, when 
there is little heat output. The energy developed by 
the first reaction, they consider, may be taken up 
by the second. 

A substance with absorption band at 639 my, 
which Dr. R. Lemberg, B. Cortis-Jones and M. Norrie 
recently deemed to be a hydrogen-peroxide compound 
of proto-haamochromogen, appears, according to 
further tests by the same authors, to be the ferric 
hsemochromogen of an oxyporphyrin carrying & 
hydroxyl group on the a-methene group. 

A graph ee amount of hydrochloric acid 
taken up by po glass after given periods of 
time, and another giving the change in electric 
potential of a new glass electrode with time, are sub- 
mitted by G. Haugaard. From these, the author 
infers that the suitability of a glass as an electrode 
.depends upon ita ability to exchange sodium and 
calcium ions for hydrogen ions, and that it should 
be possible to produce sodium and calcium electrodes 
by chooemg a glass of proper composition or a mmeral 
of the permutit type. d 

e 


An apparatus has been built at the Massachusetts 
Institute of Technology by Dr. Gregory Timoshenko 
for studying oontrolled sputtering of metals under 
the impaot of x sink ions. The apparatus in ita 
present form allows accurate measurements of the 
rates of sputtering and of secondary electron emission 
from various solid metals bombarded by argon ions 
having an energy of 6,000—2,000 volta. 


Photographs are submitted by Dr. N. H. Kolk- 
meijer, C. J. Krom and H. Kunst to show the useful- 
ness of the Ilford ‘Fluoraxure’ screen in shortening 
the exposure time needed to obtain X-ray photo- 
graphic -patterns of fibres for the analyms of their 
structure. 


Several cases of animals suffering from congenital 
porphyrinuri, a rare disease in which porphyrin (a 
red decomposition product of hematin, but containing 
no iron) is excreted, are described by P. J. Fourie 
and Dr. Claude Rimington. Some of the animals ae 
living, and the authors hope, by means of breeding 

i , to elucidate the mechanism of this 
iar metabolic anomaly, which also renders the 
akin of the animals sensitive to light. 


Prof. J. H. Orton finds that, in the oyster, environ- 
mental conditions (that is, higher temperature, rapid 
feeding and rapid growth) influence the first onset 
of female sexual maturity. He points out that similar 
conditions result in the sea-migratory impulse in parr 
(young salmon in fresh-water). The sexual maturity 
in salmon, which induces them to return from the 
see, to fresh-water, appears to depend both upon age 
and size, which 1s & factor of environment. This 
may explain the varying ages of sexual maturity án 
the salmon and the oyster. 


The nocturnal matmg habite of the pink bollworm 
of cotton (Platyedra gossyptella) are described by F. A. 
i The author points out that the moths are 
attracted by hght only during certam hours of the 
night, which may account for the divergence of 
opinion expressed on the subjett by different obeervers. 


L. Bellingham finds that vaseline, lanoline, rubber 
lubricant, and certain soaps, have two refractive 
indexes when tested by the projection refractometer. 
If melted and dripped on the refractometer priam, 
the lower index is observed, but if smeared upon the 
prism so as to prevent orientation, the higher index 
becomes effective. 

During experunente on the fall of electrified oil, 
drops (for the determination of the electronic charge), 
Y. Ishida has identifleff four poe of drops, rding 
to their Shape and the variation in the ane at their 
fall. 


- finds’ number 07. ` 
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Research Items 


Prehistoric Archzology of North-Eastern New Mexico 
Pror. E. B. KuwAUD, in his ninth report on the 
archsological survey of the High Western Plains, 
which he is carrying out on behalf of the University 
of Denver, deals with the north-eastern area of New 
Mexico, which has been visited in summer fleld-work 
on various oooasions since 1980. For archmological 
purposes, the region has been divided into six districts 
covering the three areas of drainage—the Dry 
vigo the Canadian River, and the Pecos River. 
Rice a8 & whole contains a large number of 
Ek ogical sites, of which 211 have been reported. 
Of these, the moet common is the camp site, but other 
indications of the of man are tipi rings, 
grinding stones, poteherds and factory sites. No 
leas than 86 camp sites have been recorded. ‘Scattered 
An important but difficult source 
of material is the ‘blow-out’—hollows in sandy soils 
and dunes caused by various natural and 
other, at the bottom of which archwological and 
sometimes paleontological material has collected. 
The region is of archmpological importance as .the 
peripheral area of two cultures, the Plains culture 
and the Pueblo. This is reflected in the pottery, 
which has been examined, classified and discussed in 
detail. The distinctive character of the two 
and their subdivisions are clearly shown. The 
industry, however, in this area is of more i rianta 
than the ceramic. Two successive cul phases 
are distinguished—the Basket-makers and the Pueblo. 
Of the former, the earliest phase is the ‘Fumarole’ 
culture, Best: discovered. by Prof. Renaud and Mr. 
H.J. Cook. The ‘fumaroles’ or mounds then examined 
were found to cover rook sheltere. The stone imple- 
mente from the ‘fumaroles’ fall into three classes. 
* Of these, the largest and most important, clum. 
the true ‘fumarole’ industry, is of quartzite, flak 
by percussion and Mousterian in appearance. This 
‘Fumarole’ culture is clearly anterior to the Basket- 
makers of the caves of Oklahoma and New Mexico, 
and may represent the nomads who are postulated 
as preceding the true Basket-makers. 


Longevity of Monkeys 
eTwo aged macaques are deeoribed by Prof. W. C. 
Osman Hill, both of which lived in Ceylon (Spolia 
Zeylanioa, 20, Pt. 2, 255; 1987). One, a male toque 
macaque, Macaca sinica, was an imental 
ono. 8f the Government Baoteriological Institute, 
lombo, and had been used by Bir Aldo Castellani 
in his experiments on yaws which were published in 
1907. It died on March 2, 1980, when it was known 
to be at least thirty years of age, and was probably 
thirty-five. Thus it exceeded the recorded age of any 
of its congeners, although the macaques are out- 
i amongst monkeys | on account of their 
length of life. The second a male Celebesian 
black macaque, Macaca , was full-grown when 
purchased for the Trrvandrum Zoo on June 15, 1907. 
It died in 1983 after twenty-six years of captivity, 
and must have been several years older. Flower 
* states that the black ape seldom lives more than ten 
years in captivity ; but gives éwo unusual examples 
of Bufvival to e eighteen yeerm-—a lmit 
considerably exceed y the Trivandrum specimen. 


Cheek Bones of Teleostomes 


TaxiNG the sensory organs of the lateral line as a 
criterion, T. 8. Westoll (J. Anat., 71, Pt. 8; 1987) 
has endeavoured to clear up the confusion that exista 
in regard to certain of the cheek bones in teleostome 
fishes. In recent years, it has been shown that the 
bone in the most primitive tetrapods which is homo- 
logous with the mammalian squamoeal is assoviathd 
with the horizontal part of the jugal canal. This 
provides & starting-point from which to work baok- 
wards to the fish. It is found that in the Choanata 
generally, allowing for modifications resulting from 
the adoption of different feeding habits, a. 
bone can be recognized to be lost perhaps only in 
certain late dipnoans. On the other hand, im all 
known Actinopterygii the canal has degenerated, and 
in consequence the squamoeel bone has disappeared. 


Decapod Crustacea of Japan 


A ZOOGHOGRAPHIOAL survey of the decapod 
Crustacea of the Seas of Okhotak and Japan carried 
out by Z. I. Kobjakova shows that in both areas 
boreal forms predominate to the oe of up to 
seventy per cent of all the decapod species occurring 
in the seas (Trav. Soc. Nat. Leningrad, 66 65, 185 ; 1986), 
Next in order follow the arotio-boreal forma, followed 
by subtropical, and the poorest representation, par- 
ticularly in the Japanese Sea, is of true arctic species. 
In this Bee there is no abyseal fauna, because of the 
shallowness of the straite, and the history of the Sea, 
which to the close of the Pliocene was an inland sea 
separated from the Pacific by a strip of land, is also 
that of a shallow basin the floor of which has sunk 
up to 4,000 metres only in recent times. The isolation 
from the Paoiflo accounts for:the large number of 
endemic forms (21 per cent of Macrura), for the 
smaller number of Paoiflo forms, and partly for the 
influx in relatively large numbers (12:8 per cent) of 
typical southern sub-tropical and even tropical forma. 
The decapod fauna of the Japan Bee is richer (118 
species) than that of the Sea of Okhotak (81 species), 
but in the latter there is a true abyssal fauna derived 
from the Pacifico Ocean ; on the other hand, southern 
sub-tropical representatives are much fewer in 
number. : 


The Millipedes of India 


No. 4 of vol 11 of the Memoirs of the Indian 
Museum (1936) oonsiste of & long memoir by Dr. C. 
Attems of Vienna on the Indian Diplopoda. Under 
the term “India” are included the whole of the 
Indian Peninsula, Ceylon, Burma, Indo-Chmese 
countries and Ohina, excepting the Malay Peninsula. 
The author states that systemstio and faunistio 
knowledge of the Indian Diplopoda is still very in- 
complete, and m fact we are only at the beginning 
of & faunistic explanation. In the present paper, 62 
new species and 15 new genera are described. The 
most characteristic feature of this fauna is the great 
number of Sphaerotherids present, all the genera, 
excepting Zephronia, being endemic. Al 5 
290 species and subspecies of Diplopoda are 
from the region dealt with and, excepting five, they 
are all endemic. Of the 92 Indian genera, 64, or nearly 
70 per cent, are endemic. ‘Only South India can be 
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as ab all properly explored with reference 

$o there Anionli, hilo Cimas: ee ee 
species of lopoda, is leest explo 

eae un ain ees ae ha Dea 

for the study of the oriental Dipl for many 

years and is, tly, a work of importance to 

all students and workers on that class of myriapods. 


Classification in the Amaryllidacez 
Tue four genera of the Amaryllidaoee, Zephy- 
ranthes, Pyrolirion, Hippeasirum and Habranthus 
have been encumbered with & confused taxonomy 
for the last fifty years. Their numerous species have 
made an ever-increasing contribution to garden 
beauty, and it is therefore most fortunate that Mr. 
J. R. Sealy has recently reduced their classification 
to order (J. Roy. Hort. Soo., 62, Pt. 5; May 1987). 
Characters of the spathe, the androsotum and the 
have confirmed Dean Herbert's original 
Beacription of the four genera m 1821, and discount 
more recent tendencies to include them in two groups. 
The outlook of the paper is that of a ‘splitter’, but 
the descriptions now given are exact and clearly 
defined. They should effect the exact correlation of 
the name of & plant species with ite degree of beauty 
or utility, which is the necessary contribution of 
taxonomy to horticulture. 


Rust-Resistant Antirrhinums 

Tua severe attack of antirrhinum plante by the 
cust-fongus Puccinia aniwrhint in 1984, turned the 
attention of gardeners to possible methods of control. 
Mr. D. E. Green has shown that the fungus cannot 
ceaponably be kept in check by fungicides, and he 
nas recently described his trials with resistant planta 
‘J. Roy. Hort. Soo., 62, Pt. 5; May 1937). A number 
of strains of the antirrhinum of American origin 
have been found to poesess varying capacities for 

isting attack by the rust fungus. The beet of 
hem is 62 per cent resistant ; but resistance is not 
is yet combined with horticultural excellence. The 
.ttainment of such a combination presents the nom 
oroblem of the future. 


Gold in Plant Ash 

AN announcement was made some time ago 
B. Némec, Ber. deutsch. bot. Gesell., 58, 560 ; 1985) 
shat traces of gold had been found im the ash of 
Zea Mays grains from plants grown in the Žitný 
Jstrov (the so-called Rye Island between the arms 
X the Danube in south Slovakia). Danube sand 
«om this district is known to contain gold (about 
pee ee ae ee uide 
t. Aooarding to analyses, the metal concentrates 
ma the seeds and fruit of flowering planta, whilst the 
hole plant of Equisetum palustre is found to accumu- 
ate gold to the extent of 610 gm. per ton of ash. 
t is found that the gold content is related to the 
ilica content of the ash. Among the ashes examined 


he following percentages of ee were recorded : 


Yea Mays (fruit) 0 00015—0 0002 
Urea dicica (plant) 0 00168 
Detwre Stramontem (frutt) 0 00202 
Hehantkus annuus . . 7 ; — 
Mentha arvensis 3 0-030 
Clematis vilalba (stom) 0-011 

n » (frat) 0-06 
Jaha capres (wood) trace 


"ants grown at other places Born gold has been 
ound were also found to contain recognizable amounts 
f the metal in the ash, but none was found in the 
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game species grown where gold was known to be 
abeent. The metal was first detected by ite reaction 
with dimethylamino-benzylidene thiocyanate, and 
later some of it was actually isolated by reduction and 
fusion into an . Prof. Němec, in collaboration 
with Dra. J. Datis and I. Smoler, on February 27, 
read before the Czech Academy of Sciences a paper 
on the spectroscopic identification of gold in these 
plant ashes and gave further chemical evidence of 
the accumulation of the metal in the ashes of many 
planta in auriferous soils. The spectrograms 
are to confirm the presence of gold in those plante 
in whioh thetoetal was detested by chemical msan 


Geological Aspects of Deep Drilling Problems 
a deep well and an ordinary well to a depth of only 
Fee or three thousand feet: in a deep well, the 
distance between points of development and applica- 
tion of power is increased, and tempera- 
tures encountered are higher and pressures greater. 
W. E. V. Abraham, in a paper to the 
Burma Branch of the Institution of Petroleum 
Technologists on May 4, considered the geological 
aspect of these three differences. The increased 
length of transmission shaft is on the whole an 
problem, though geological forecasta as 
ee ee ee ee 
correspondingly certain at depths 
the strata drilled through are liable to be harder, 
tougher and more compact, and coring is a more 
difficult operation at depth. A point of interest to 
the geologist is that the depth/temperature gradient 
varies in different places ding on the nature 
of the strate encountered, is, whether folded, 
syoolmal or anticlinal. Sufficient data are not, how- 
ever, available for the formulation of any theory of 
temperature/gradient variation. Other problems 
resultant upon inoreased temperature are concerned 
chiefly with cementation and mud control, and do 
not therefore come within the purview of the geo- 
logist. Increased pressure with depth, however, 
concerns the geologist vitally, and the problem is no 
simple one, since it has been proved that as a general 
rule fiuid preasures do not increase in accordance 
with the corresponding hydrostatic head, but in some 
cases, after a certain depth has been reached, are 
more than twice the corresponding hydrostatic head. 
Several theories have been advanced to acoount for 
abnormal preasures encountered at depth, all of whicl9 
are based on the assumption that free movement of 
the fluid is in some way prevented, with the result 
that high pressures are incapable of dissipation. The 
most probable cause of such abnormal 
seems, on the evidence now available, to be the 
weight of overlying strata. 


Hydrography of the River Severn 
Tun flow of the River Severn during the fifteen 


` years 1021-1936 was the subject of a peper read 


before the Institution of Civil Engineers on April 20 
by Prof. 8. M. Dixon, Mr. G. Fitzgibbon and Dr. 
M. A. Hogan and now published. The Severn was 
selected for the purpose of flow investigation because 
it was the only large river free from artificial controls 
and river traffic within convenient distance from 
London. The ion of the Severn Valley dealt 
with lies above and hes an area of 1,632 sq. 
miles. Th® present course of the river seems to be 
the result of glacial action, and jhere are indications 
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that the pre-glacial valley ran northwards and is 
now covered by drift. It seems possible that a con- 
siderable quantity of water may be lost to the river 
by percolation along the direction of ite old channel, 
particularly at low stages of flow. After 

the selection of gaugmg stations, the methods of 
discharge- -measurements and their accuracy, tbe 
paper (as reported in the Journal of the Institution of 
Civil Engineers, No. 7. 1936-37, June 1937) gives 
the resulta m graph form of 59 discharge measure- 
menta carried out during the years 1925-32 and one 
flood discharge in 1922. The largest discharge, 
17,400 cuseca, was measured at the Elan Aqueduct 
bridge on December 11, 1929. Daily discharges for 
each of the fifteen years covered by the records have 
been plotted as hydrographs, of which five selected 
examples have been filed in the Institution library. 
Hydrographs of two floods (May 81-June 1, 1924 
and February 10-22, 1928) are reproduced in the 
Journal. The difference between the average annual 
rainfall and the run-off (for the year commencing 
October 1) is 19°24 inches, or slightly more than 
half the rainfall. The loss, 28-80 inches, was 
in the year 1926-27, which had a high rainfall fairly 
evenly distributed throughout the year. The smallest 
logs was 18-68 inches in 1932-38, a year of low rainfall. 


Borine Carbonyl 
As is known, the simple hydride of boron, BH, 
e has not been obtained, the simplest known 
being diborane, B,H,. A. B. Burg and H. I. 
pajara (J. Amer. Chom. Soo., 59, 780; 1937) 
find that a gaseous compound BH,CO, which they 
call borine carbonyl, is obtained by the interaction 
of B,H, with carbon monoxide in great excess and 
under . The reaction reaches equilibrium 
rapidly at 100°; at room temperature the reaction 
ia slow enough to permit the isolation of the product : 
B,H, + 2CO = 2BH,00. The formula was checked 
by the vapour density. The rate of decomposition 
is held to suggest the transitory existence of molecules 
of borine, BH,, but the isolation of the latter is not 
feamble. With ammonia, borine carbonyl forms a4 
solid, stable at room tem , having the empirical 
formula BH,CO(NH,),. Trimethylamine, on the 
other hand, rapidly and vns epi displaces carbon 
monoxide from the carbonyl at room temperature 
according to the ion BH,CO + (CH;),N = 
(CH,),NBH, + CO, which is held to justify the con- 
glusion that the reaction BH,CO = BH, + CO is far 
more rapid than the association of borme to form 
diborane. It is suggested that in borine carbonyl the 
borine and carbon monoxide are joined by a co-ordinate 
link consisting of electrons furnished by the carbon 
monoxide. The compound (CH;,NBH, is remark- 
ably stable and can be heated for some hours at 125° 
without showing &ny change in physical properties. 


Response of the Ear to a Phase Reversal 


C. 8. Haruerks, H. Hartridge and A. F. Rawdon: 
Smith (Proc. Phys. Soc., 49, 190) have studied the 
response of the mammalian ear to a sudden phase 
reversal in a sustained tone of sinusoidal wave-form. 
The tone was obtained from a photo-electric cell 
siren feeding an amplifier and loud-speaker, and an 
investigation with & piezo-electric microphone and 
cathode ray oscillograph showed that the phase 
reversal was present an the output from the loud- 
speaker. The effect of the phase reversal om a listener 


was that of a suddgn temporary depreasion of the’ 
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sound intensity, sometimes accompanied by a tap 
or thud. The tone was then led to the ear of a 
decerebrate cat, and electrodes were applied to the 
auditory tract. The electrical disturbances were 
amplifled and recorded. The record shows, instead 
of the p a temporary fall in response, 
which mdicates that the aural elements in which 
these suditory tract potentials originate must be 
Tegarded as resonant structures. The electrical 
potentials obtained from electrodes on the cochlea 
were, however, similar to those from the microphone, 
and showed the phase change. It appears that the 
cochlear response origmates in structures different 
from those responsible for the auditory tract response. 


Separation of the Rare Earths 


Ta difficult problem of the separation of the rare 
earths has recently been attacked by a different 
method, employing the principle of distribution. 
Fischer, Dietz, and Jübermann (Naturwiss., 2b, 348 ; 
1937) have found that it is possible to select liquida 
between which compounds of the rare earths will 
distribute themselves, and for pairs of which the 
distribution coefficients of the various rare earth 
elements are sufficiently different to enable a separe- 
tion to be made. Thus, the halides of the rare earths 
will distribute themselves between water and organic 
liquids such as aloohols, ethers, and ketones, and the 
distribution coefficient is different for the compounds 
of different elements. By the addition of other sub- 
stances to the system it is possible to alter the degree 
of separation. The difference in the distribution 
coefficient of the halides of two rare earth elements 
differing by unity in atomic number may be as great 
as 50 per cent, if suitable solvente and added sguab- 
stances are chosen. Automatic distribution frao- 
tionating apparatus may be employed, resulting in 
a much more rapid se tion of the rare earths’ than 
can be accomplished by the tedious methods of 
fractional crystallization and precipitation. 


A New Harmonic Analyser < 

THE problem of harmonic analysis arises in many 
connexions, and the labour of the arithmetical 
methods is such that several at te to devise 
machines for the evaluation of Fourier ooefflciente 
have been' made. An essential element of them all is, 
of course, some form of mechanical integrator. 
Henrici built several modele, of which the last 
enables ten coefficients to be obtained in one opera- 
tion, from & curve which is followed by & tracing 
point. A purely electrical instrument has been 
developed by Prof. Miles Walker and his collaboratore 
which enables harmonics of^& voltage or current wave 
to be separately determined ; the integrator in this 
instrument is a watt -meter. A new instrument, 
designed by Mr. J. Harwey, of the Imperial College, 
made by Amsler, and of which an example has 
recently been added to the mathematical collection 
in the Science Museum, uses as the integrating device 
an ordinary planimeter wheel. The various har- 
monics are ditecmiied separately, each order by 
means of a separate, interchangeable pinion. Harvey’> 
original model went only to the sixth order, but 
Messrs. Amsler, by added gearing, and without 
alteration of iple, have extended this number te 
ten (21 ienta). With this instrument, results 
to an accuracy within 1 per cent can be obtained. 
The instrument can also be used to find areas andi 
their first and second moments. 
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Development in International Geodesy* 


By Dr. J. de Graaff Hunter, C.LE., F.R.S. 


HE increase in the scope of geodetic work 
accomplished in recent years and planned for 
the early future is remarkable. The fandamental 
problem of geodesy is the precise determination of 
the shape and dimensions of the earth, or what may 
be described otherwise either as the figure of the earth 
or the form of the geoid. When this is fully solved, 
benefits will accrue to geophysics as well as to geodesy. 
In the nineteenth century, Colonel Clarke derived 
valuea of the elementa of the terrestrial spheroid, 
first in 1866 and later in 1880. In 1866 Clarke used 
several meridian arcs, namely, Anglo-Gallic 39?—60? N., 
Rusian 45°-70° N., Cape 34°-29° B., Peruvian 8°—0° 
8.; and both of Clarke’s determinations are utilized 
in one or other of the great geodetic surveys. They 
may be considered as the best of those made simply 
from &roe of triangulation; but all such deductions 
are vitiated, more or less, by deviations of the 
yertical. In 1909 Hayford derived a new set of 
values from the triangulation of the United States, 
introducing the hypothesis of isostasy Bo as to avoid 
the effects of anomalous deviation of the vertical; 
and his figures were adopted by the International 
Union of Geodesy and Geophysics in 1924 at Madrid 
as defining the international spheroid. 

Now we are entering a new era. The figure of the 
earth can be determined either from triangulation 
aros or areas, or from gravity surveys; or from 4 
combination of both. The greater the extent of the 
work of either kind, the higher is the precision which 
may be looked for in the resulta, which also become 
more detailed. In the first method, the weakness 
of determination has derived from the relatively 
«mall scope of the data. Thus Clarke’s determination 
of 1866 was based on & few arcs of meridian of total 
amplitude leas than 60? ; while Hayford’s determina- 
tion rested on an area which is leas than two per cant 
of the earth's surface. Later determinations from 
the gravity field have also suffered from incomplete- 
neæ of data. It is in the direction of greater ful- 
ness of data that a remarkable change is taking place ; 
and this change is rendered possible and being brought 
into bemg by the Union of Geodesy. 

There are now triangulation projects of a very 
ig E ay nature. The first resolution adopted 
by Union of Geodesy and Geophysics at Edin- 
burgh contemplates the junction of Europeen and 
American triangulation &croes Asia and the Bering 
Straits; for which collaboration of the U.8.8.R. in 
Ama, the U.S.A. in Alaska, and Canada is essential. 
This will lead to & longitudinal arc of no lees than 
316°, mostly about latitude 52°, froni which it 
deviates for the Asia-Amerios junction, Of this work, 
188? have already been finished. There remains to 
be done 4,800 km. from Irkutek to Bering, 1,400 km. 
thence to the Alaska-Canada border and 1,100 km. 
in Canada. 

Work in the U.8.8.R. is proceeding apace, and a 
great grid of triangulation is rapidly spreading over 
all that territory. Not only will the work extend to 
Bering, but, within five years, I am informed, it 


o Begori presented at the General Amembiy of the Iafernational 
of Unions on April 26-May 3. 
"m 7 


will also reach the region of Tashkent and make 
strong connexion through an existent link with the 
system of triangulation of British India. A report 
(of Commission 18) was presented to the Union 
at Lisbon on the present state and future possibilities 
of extension towards Australia. Already continuous 

i ion exista between India and Siam and 
thence with French triangulation in Indo-China ; and 
only amall gape exist between the triangulations of 
Siam and ya (four triangles) and that of the 
Dutch East Indies (250 km.) which extends to 
Sumbawa in longitude 117? E. There are possibilities 
of extension thence to Australia. 

Again, in Europe there is already connexion be- 
tween the Arctic Ocean and Crete, where there is a 
gea-gap of 800 km. to the North African coast. A 
project for spanning this is envisaged in Resolution 
XIV. In this or some other way, continuity will be 
obtained with the meridian arc, Cape to Cairo. Of 
this latter, of amplitude 65°, more than 60 per cent 
is accomplished, the main gap of 18? being in the 

o-Egyptian Sudan. The combined system will 
1 to & meridian aro of 105°. 

Resolution I refers also to the junction of the two 
Americas. At present the North American system 
is continuous through Canada, U.8.A. and Mexico 
down to latitude 17° N. 

It will be seen that these schemes will lead to the 
ultimate connexion of all the main land areas; and 
it is probable that a decade will see the linking of 
all the main land areas of the northern hemisphere. 
It is much to be desired that the African aro should 
also be completed by that time. 

Now consider the gravity surveys. Here activity 
has been great during the last thirty years, and there 
are some thousands of reliable gravity stations m 
various of the world. In 1849 Stokes showed 
show the detailed form of the geoid could be expressed 
in terms of gravity values; but we are still not na 
position to obtain a full solution by this means. 
This is because the distribution of stationa is not 
complete. It is essential that all portions of the 
globe should have a oertain minimum density ef 
stations. Lack of this cannot be made up by much 
greater density in special regions. Efforts accordingly 
need to be co-ordinated. This is well i by 
the Association of Geodesy, and & co ission to 
consider the matter of geoidal determination was 
formed at Edinburgh. Most of the work required for 
this end is to be done at though there are also 
land arees, some difficult of access, which remain 
to be dealt with. Here again we may confidently 
expect the situation to develop in the course of a- 
decade, so that it will be possible to make good use 
of 8tokes’s method. The beet means of combining 
resulta of this kind with those based on triangulation 
requires study. 

The ition of geodeey will be entirely changed 
when all geodetic surveys are linked and their resulta , 
expreasible in correct relative terms; and this we 
now expect to be realized in g reasonably short time, 
owing toethe co-ordinating activities of the Union of 
Geodesy. 


, 
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Reduction of Fading in Radio Communication 


T is now well known that part of the fading of 
signals in radio communication is due 
to the variation of phase difference between the two 
or more sets of waves arriving at the receiver. These 
changes in phase difference arise in the course of trans- 
mission of the indirect waves through the ionosphere. 
Two describing experiments demonstrating 
methods of reduction of this of fading were 
presented early this year to the Wireleas Section of 
the Institution of Electrical Engineers and are now 
available. The first , by Drs. A. L. Green and Q. 
Builder, entitled “Control pf Wireless Signal Varis- 
tions", directs attention to the possibility, already 
known, of reducing variations in intensity of signals 
by combining the effects of two or more signals which 
have been transmitted on adjacent frequencies. After 
outlining the theory of the method, & description is 
given of experiments oarried out between the Uni- 
versity of Sydney and Liverpool, New South Wales, 
& distance of 25 km. 

In this case, the fading was due to interference 
between the ground and ionospheric: waves, and the 
curves accompanying the paper show that this fading 
could be considerably reduced by modulating the 
carrier wave “at the transmitter, and integrating at 
the receiver the rectified current produced by the 
three sets of waves—oarrier and two sidetbands— 
so transmitted. The i effect is shown to be 
obtained when 100 per cent modulation is employed 
at a frequency dependent upon the path difference 
between the ground and ion io waves. A more 
complete control of the fading is obtained, however, 
if the carrier waves are suppressed, and only the two 
side-band waves are emitted at the transmi 
station. i carried out. with this 

* have shown that fading, which under some conditions 
may be of the order of 85 per cent of the received 
signal amplitude, can be reduced to 5 per cent or leas. 


The second paper, entitled ‘Control of Phase 
Fading in Long-distance Radio Communication”, by 
Drs.-A. L. Green and O. O. Pulley, describes the 
extension of those expermuenta to greater distances, 
Measurements have been made at distances of 700 km. 
(8ydney—Melbourne) and 8,300 km. (Sydney-Perth) 
from the transmitter, and it was found that the phase 
fading was duo to interference between two main 
ionospheric rays of comparable intensity. On account 
of the fact that the path of each of the ionospheric 
rays was subject to appreciable alteration during the 
day or night according as reflection takes place from 
the Æ or F region of the ionosphere, it was found 
desirable in these experiments to employ two modula- 
tion. encies having a ratio of 8:1, the oarrier 
wave bemg suppressed aa previously described. The 
optimum  oontrol frequencies were found to be 
200 and 600 cycles per second when the distance 
between transmitter and receiver was 700 km., 
whereas st 8,800 km. the best frequencies were 
50 and 150 o.p.s. 

The oonoluding portion of the first paper discusses 
briefly the possible application of these modulation 
methods of fading control to ionospheric research, to 
direction finding and to broadcast telegraphy and 
telephony. In connexion with telephony, it-must be 
pointed out that the fading control does not apply 
directly to the audio-frequency components of the 
received waves, and & special additional modulation 
would be neceasary to cerry the intelligence. The 
possibility of the introduction of distortion would 

to make the application of the methods to 
ing impracticable. ' 

ibed in these papers 
part of the programme of the Australian 
Radio Research Board; im the absence of the 
authors, the papers were presented in London by 
Mr.-J. A. Ratcliffe. 





The Rehabilitation of British Agriculture 


HE publoation of the Minister of Agriculture’s 

proposals for the sasistance of agriculture in 
ee ee ere 
broadsheets on agriculture recently issued by Political 
and Economic Planning (PEP). These broadsheets 
have been prompted by the desire to stimulate better 
informed discussion and the elaboration of & oon- 
structive policy in with the position of 
agriculture in the national economy. 

The firatbroad sheet deals with the demands of 
agriculture and the difficulties encountered by the 
various approaches to a balanced view. The Free 
Trade, Protectionist, Defence, Consumer and Employ- 
ment approach are all briefly reviewed, as are those 
based on nutrition, amenities, industry, land mainten- 
ance and ownership. The broadsheet that the 
*types of crop and livestock to be uced by British 
agriculture should be those which the country is 

naturally best fitted to"produoce in relation,to other 
countries over & long period. Arrangements are 


necessary for the control of importe and for marketing 
the home output to smooth out fluctuations of supply 
and prevent sudden changes in prices. Subsidies or 
reliefs to agriculture are not objectionable in principle, 
provided they are and under effective Parlia- 
mentary review and directed to the oonstructive 
development of permanent assets, not the bolstering 
up or development of production which is permanently 
uneconomic or tends to a retrograde type of farming. 
Great importance is attached to making British 
agriculture once more a flourishing industry by the 
achievement of superior competitive efficiency in 
supplying certain parts of the market. A thorough 
overhaul of agricultural production and marketi 
and of land is required to be appli 
to technique in o to realize the advantages of a 
modern industrial structure. A parallel overhaul of 
country social and services is also required to 
counteract the rival aturactions of factory employment 
and town social services. 
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In the second broadsheet the problem is approached 
from the cangumer’s point of view, and the need for 
further information sbout consumption habits in 
different areas and at different income levels as a 
basis for market olicy is emphasized, as well as the 
importance of the necessary economic adjust- 
ments to enable British agriculture to take advantage, 
so far as possible, of demand changes in ita favour and 
to mimimize the repercussions of other changes in 
demand. Needs in distribution are summarized as 
assembling and placing at the disposal of the con- 
sumer a suitable supply of the products demanded, 
at convenient times, at the lowest possible cost and 
at prices he can afford, and carrying out a range 
of ancillary services such as delivery and it. The 
value of concentrating demand where poasible and of 

contracts is stressed, as well as the oppor- 
tunities of developing rival industries, and the im- 
portanoe of efficient organization in the farming unite 
if the good will and support ot the urben electorate &re 
to be held. The Marketing Boards have as yet 
scarcely touched the major problems with which they 
are confronted of expanding the market for home 
produce, increasing the return to the farmer, and 
reducing the cost to the consumer through savings 
in transport and distribution, or gaining for the 
farmer a larger share in the profite of ing his 


output or in reduci the contribution to the profit 
derived by supplying him with fertilizers, feeding stuffs 
and seeds. 


The third broadsheet, dealing with the farm and 
of agriculture, emphasizes that the industry has far 
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too many diverse elements and is affected by too 
many other activities at home and sbroad for any 
one formula or pansoea to offer a solution of its 
problems. Determined criticiam of all one-sided 
approaches or ideas is indispensable. British agricul- - 
ture is also regarded as having lost the close touch 
with the consumer demand which it had when the 
market was smaller and. more static. The necessity 
for adapting agriculture as an industry in which the 
landowner and 1 land agent, the farmer, agricultural 
engineer, the veterinary officer, marketing expert and 
other can effectively work together is also 

as well as that of continuous local leader- 
ship. A stable rural besis for agriculture can no longer 
be assumed, and only an all-round policy of rural 
reconstruction can save British agriculture as & 
living and growing organiam. Stable prosperity tor 
farmers, it is can only be secured by types 
of farm and methods of farming designed to give the 
maximum net return each year over & long period. 
Agricultural subsidies and assistance should have for 
their objecta urgent salvage or relief work of an 
ementially temporary nature for badly hit branches 
of the soit A t re-adjustment of the 
balance between town and country life, through 
subsidizing of rural roads, telephones and social 
services; and long-term development, such 48 
improving farms and buildings, improving stock and 
eradicating disease, increasing the fertility of the soil, 
afforestation, land drainage, and information services. 
Particular stress is laid on the importance of increased 
expenditure on research. 


Bantu Blood Groups 


a comprehensive study of the blood groups of the 
Bantu of Southern Africa by Mr. Ronald Elsdon- 
Dew (Pub. South African Inet. Med. Research, 7, No. 
89), a suggestion is made, based on this line of research, 
as to the early racial history of the African peoples. 
Five thousand recruits for the Witwatersrand 
mines, grouped: according to Bantu tribal origin, 
were submitted to the blood test. On this evidence 
it would appear that the Bantu are not homogeneous 
from a serological point of view; but as a whole 
they show a position close to the origin in the pre- 
dominance of O, & position unoccupied except by 
such races as the American Indian, and indicating a 
more primitive distribution of the groupe than is 
found in any other black race of which the figures 
are known. The known crosses of Caucasoid and 
Negro as exemplified in Algeria and Tunis occupy & 
position midway between the Caucasoid races and 
the origin. The Berber peoples show a small pro- 
portion of B, but they have a proportion of A, which 
gives them a type of distribution found in certain 
races separated early from the stock of mankind, 
such as the Australian aborigines. The Bush race 
t, while the Hottentot lies 
between the black races and the 
The Southern Bantu are found to fall into three 
main groups, & primitive group, an intermediate 
group and a Caucssoid group. In the Ca&ucasoid 


group fall the Mpondo and Xhoss. In comparison 
with other groups, this must have absorbed & oon- 


siderable proportion of Caucasoid, blood. The 
Bushman-Hottentot complex could have had this 
effect, and this agrees with the fact that Mpondo 
and Xhosa show culturally and linguistically the 
results of Bushman-Hottentot contact to a greater 
extent than is shown by the other races. The inter- 
mediate 


Nguni group. TAA DERO edi cine nae 
hand the Tohopi &nd , about whage 
prec oubt, and on the other 


needs further investigation with reference to 
Bantu as a whole, and the alleged primfüve black 
race. If, as is usually held, the Bantu is derived from 
a Negro stock with Oeucasoid (Hamitic) admixture, 
y it should be more 


At some early date Africa was inhabited only by 
a black race, probably living near the west coast, and 
composed solely of the O group, as 4 and B had not 


‘appeared at the time it separated from the mam 


stock. Africa was then invaded by a light-akinned 
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spread all over Africa, pushing the Bushman south 
and giving rise to the Hottentóte. The black race, 
still unaffected by A and B, moved south, following 
Bushmen and Hottentot and followed by other races 
with all the groupe, who affected the black left 
behind in West Africa and the rearguard. 
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The Bantu are thus the result of the interactions 
between the Caucasoid and & primitive black race 
showing little or no A and B. Serologically they are 
more primitive than the Bushman, while if the 
Hottentot has had any effect it is only in recent 
trmes. 


Excavations of the Egypt Exploration Society in Nubia, 1936-37 


AS exhibition of arohsologioal finds by expedi- 
tions sent out by the Exploration 
Society &t.Tell el-Amarna and Sesebi on the Upper 
Nile in Nubia in the season 1986-87 opened m the 
rooms of the Palestine Exploration Fund, 2 Hinde 
Street, Manchester Square, London, W.1, on July 5, 
and will remain open until July 24. 

The excavations in Nubia, which have been carried 
out under the direction in the fleld of Prof. A. M. 
Blackman, were undertaken in view of the approach- 
ing termination of the Society's operations at Tell 
el-Amarna, and in the expectation of obtaming a 
view of the culture of that period at an angle differmg 
from that of the Amarna evidence. Sulb and Seebi, 
sites covered the conceasion granted to the 
Society by the Government of the Anglo-Egyptian 
Sudan, have been known since 1908 to be associated 
with’ Akhenaten, when the late J. H. Breasted 
identified Sesebi with the Nubian Gem-Aten, and 
recognized that the founder of the temple there had 
been Akhenaten, and not, as previously supposed, 
Sethos I, who had covered the mscriptions of the 
earlier king with plaster and inscribed on them his 
own name end & rededication of the temple. 

Although the official name of the city was doubtless 

. changed after the time of Akhenaten, the former 
name must have been retamed among the people, 
as it was still known by that name seven oenturies 
later, when the god of the place was recorded as 
“Amun of Gem-Aten". 

The temple was founded about 1870 nB.o., before 
Amenophis IV had changed his name to Akhenaten, 
as ia ahown by the foundation deposits. This change 
took place about the fourth year of his reign, or at 
Sesebi, owing to its remote situation, perhaps a little 
lgter. of Tethmosis III and Tethmoeis IV 
from the cemetery suggest that Sesebi was an 
Egyptian settlement of some importance long before 
the accession of Amenophis IV. 

The fortified town of Sesebi is situated between 
the Beoond and Third Cataracts of the Nile, about 
one hundred and eighty miles south of Halfa. The 
fortreas, which lies about two hundred metres 
distant from the river dh the west bank, enclosed an 
area of about two hundred and seventy metres long 
by about two hundred metres broad. Its crude brick 
walls are about 4-60 m. thick, and in some places 
still stand to a height of 4-5 m. The width of the 
buttresses is approximately 8-15 m. and they stand 
out 2-65 m. from the walls. In each of the four 
walls is & well-constructed y. S 

Within the walls, the moet striking feature is a 

* group of three temples, before excavation thought to 
be one only, erected on a single and unusually solid 
substsucture, and extefiding along the ples aa side, 
of a forecourt, once erfbloeed in massive . Four 


sete of foundation depoaita were found intect under 
the north-west and south-west oorners of the sub- 
structure. They comprised among other relica two 
inscribed blue faience plaques and a large inscribed 
scarab of the same material, clearly showing that 
the foundation had taken place before the manarch’s 
change of name. The full significance of this fact ‘was 
brought out by reliefs on the walla of a subterranean 
crypt below the central temple, in which the king, 
sometimes with the queen, is represented seated in 
the company of various deities. The reliefs, therefore, 
belong to his polytheistio period, before he changed 
his religion to the monotheistic worship of the Aten. 
They are in the ordi style of the Eighteenth- 
Dynasty and not that of the Amarna iod. 

The crypt is in itself a remarkable discovery. It 


“is the only known example of such a substructure at 


so early a date, preceding the well-known crypt of 
the Ptolemaic temple of Denderah by approximately 
thirteen hundred years. 

What are conjectured to be portions of the sand- 
stone fagade of the temple, showing some highly 
finished reliefs, were found. Of these one shows the 
head of the goddess Hathor, while on another are the 
heads of two n prisoners, possibly part of a much 
larger war relief, to which belonged a representation. 
of the king slaying captives, not brought to England. 
The style of this block, with the strongly marked 
features and masterly line, closely resembles that of 
the magnificent scenes in the tomb of Horemheb. It 
18 probably to be aasigned to the end of the Eighteenth 
Dynasty. Mention may also be made here of a 
remarkable head of & granite statue of a king, or 
possibly of Queen Hatshepsut. 

Outside the temple area an important find was 
& stone structure situated close to the north-east 
corner, which had undergone at least one recon- 
struction. In ite original form it had been a small 
colonnaded open court on a stone platform about 
11-70 m. square and two metres high. This had been 
the work of Akhenaten, and possibly was a amall 
sun temple, a view supported by the unusual feature 
that 1t was approached by a ramp or stairway on the 
western side, which would enable the officiating 
priest to greet the rising sun on entering the temple 
at dawn. 

Immediately south of the temple were found 
three rows of magazines, and south of these again 
the south-western portion of the residential area. In 
the magazines a rjamb inscribed to a vizir of 
the reign of Amenophis II supporte the earlier 
ene. of the settlement. 

Although the area of the town examined had been 
much disturbed, i$ produced a quantity of interesting 
material. It has been possible to make out the 
symmetrical rectangular planning of the streets. 
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To the west of the town lies the New Kingdom 

, which seams to have been subjected to 
considerable depredation. Tombe had been plundered, 
re-used and plundered again. Nevertheless, it supplied 
a fine collection of scarabs and much pottery, as well 
88 other objects. Three groupe included bronze 
mirrors laid on the chest, one a very fine specimen, 
and with another was a bronze bowl. A remarkable 
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example of fine work is & green felapar amulet in the 
form of a baboon with the moon-disk on ite head, 
and probably from the same string was a mélleflore 
bead in the original gold mount. In one tomb 
the face painted on the cartonnage has survived. 
One exhibit of no little interest, though late m 
date, is a human pelvis still wrapped in ite leather 
loin-cloth. 


. Association of Technical Institutions 


SumMER MEETING AT BLACKPOOL 


HE summer meeting of the Association of 
Technical Institutions was held at Blackpool on 
June 24-26. 

Two reports having & direct bearing on policy 
were presented and discussed. The first was the report 
on policy in technical education, prepared by & joint 
committee of the Association of Technical Institu- 
tions, the Association of Principals of Technical 
Institutions, the Association of Teachers in Technical 
Institutions and the National Bociety of Art Masters. 
First lished m 1932, this report has been twice 

i in 1984-85 and in the form ted to the 
recent Conference. Jte fleld is wide and includes 
iptione of the present system, courses of in- 
struction, regional co-ordmation of technical educa- 
tion, examinations, scholarships, libraries, staffing, 
technical education in small towns, buildings and 
equipment and social activities. The second report 
dealt with Education for Citizenship in Technical 
Institutions and is dealt with in the leading article in 
this issue of NATURE. 

Of ial and immediate interest was & paper on 
education in industrial prepared by 
Mr. E. 8. Byng, vice-chairman of Standard Telephones 
and Cables, Ltd, and Mr. G. A. Robinson, prmoipeal 
of the South-East London Technical Institute. This 
branch of education has grown. considerably of late 
years both in Great Britain and in the United States, 
and its importance cannot be underestimated. As 
one expert has put it: “Such trainmg was not to 
be a substatute ud pieeeh . . . The growing 
complexity of industrial organizations, the evolution 
of new techniques, the application of science to 
industry, the growing size of business units and such 
items as industrial, economic and technological factors 
combine to make successful management far more 
complicated and difficult than it was in the past. 
Experience plus training are recognized m all pro- 
feasions civil and military. Is management the only 
profeagion where training is unnecessary?” The 
social significance of the subject was well expressed 
by the authors of the paper when they said : “One of 
the greatest services which education m regard to 
management could render would be to imbue the 
general body of workers with a sound elementary 
knowledge of the principles affecting the conditions, 
conduct and direction of the undertaking which they 
serve. In & democracy, an understanding of the 
principles by the workers would assist management, 
whereas in a dictatorship the conditions may be 
different.” 

The authors further brought out the vast increase 


in the number of persons who are now concerned 
,in management. Modern manufacturing methods 
actually require & much larger proportion of ad- 
ministrative workers than was necessary under 
earlier conditions. In a typical engineering o 
tion with approximately 10,000 employees, th 
engaged in one phase or other of management may 
represent as much as twenty-five per cent of the 
total staff. It is not to be wondered at, therefore, 
that many of those in control of industry feel the 
need for a constant supply of young men not only 
roficient in the technology of departmental functions, 

+ also trained in the principles of administration. 
Appendices to the paper included & list of schools 
where instruction in t is given, and 
syllabuses of ‘Fundamentals of Industrial Adminis- 
tration", “Workshop Organisation and Management”, 
and ‘Works Supervisory Course". 

Dr. E. Benson, headmaster of the Blackpool 
Grammar School, read a paper on "The Grammar 
Schools and Technical Education". He admitted 
that he approached the subject from the point of 
view of the grammar schools. During the discussion, 
it was made clear that technical educationists, while 
differing sometimes with the educational views put 
forward by those connected with grammar schools, 
have no quarrel with grammar schools and their 
work ag such. At the same time, they spoke their 
minds with some freedom when they thought the 

schools were claiming a kind of monopoly 
in educational powers. Dr. Benson quoted Sir Josiah 
Stamp’s saying that education to-day might be cof- 
sidered to have three main objects. It trains 
individuals to get & living, to live a life and to mould 
a world—in other words, it is education for work, 
leisure and responsibility. Dr. Benson's Slaim that 
the grammar school ‘does ite best to give this oom- 
poe education” may be true; but there are not 
cking many who would challenge it. Neither are 
there lacking many who would demand to hear 
much more argument before they could be convinced 
that none of the types of post-primary schools "has 
succeeded so far in sharing with the schools 
the most important of the vital qualities which the 
schools possess. . . ." The same ple 
would probebly think that Dr. Benson only 
appreciated a part of the work when to that remark 
he added “. . . except that junior technical schools, , 
especially in oonjunction with senior technical 
institutions, have, although ghey are comparatively 
few in number, established high standards for exikmple 


in accuracy and craftamanship”’. J 


University Events 


BramineHau.—At the annual degree congregation 
held on July 8, the Chancellor (Viscount Cecil of 
Chelwood) conferred the honorary degree of LL.D. 
on c follo t Hon. Lord Austin, Sir 

Giles a Edward Cadbury, The 
on Hon. Sir ania Arthur Greene, and Sir 
Percival Perry. The honorary degree of D.B8o. was 
conferred on Mr. C. C. Paterson. 

The ordinary degree of D.Sc. was conferred on 
D. A. Howes for & treatise on “The Principles of 
Motor Fuel Preparation” (in collaboration with Prof. 
A. W. Nash) and for & paper on “The Use of Syn- 
thetic Methanol as a Motor Fuel” and other papers 
on allied subjecta (J. Ina. Pet. Tech., J. Soo. Chem. 
Ind. and elsewhere). 

The degree of M.D: (ex officio) was conferred on 
Prof. H. P. Newsholme. 


" OAMBEIDGN.—Dr. A. D. Thackeray, of King’s 


College, has been appointed assistant director of the 
Solar Physios Observatory for five years from July 1. 
z An appointment to a research studentahip at 
Christ’s College will be made at the end of July 1988. 
Candidates must be men who will have graduated 
before October 1, 1988, at some University other 
than Cambridge, and they must be not more than 
twenty-six years of age on that date. Preference 
wil be given to those who have already devoted 
at least & year to research. Further information 
can be obtained from the Master, Christ's College, 
Cambridge. Detailed information about the ad- 
mission of research students to the Uni 

wil be found in the “Student’s Handbook to the 
University of Cambridge”, published annually by the 
Cambridge University Preas. It may be estimated 
that the total annual ‘including vacations, 
of a research student at Cambridge, is about £850 
a year. 

Bir David Chadwick has been elected to an 
honorary fellowship at Sidney Sussex Co not 
at Christ's College, as stated in Natuna of July 8, 
p. 88. : 


EpiwBuUBaH.—At a graduation ceremonial on 
July 2 the honorary degree of LL.D. was conferred 
on the following, among others: Prof. L. H. Baeke- 
Ignd, hon. profesor of chemical engineering, Columbia 
University, New York; Sir William Bragg; Dr. 
N. M. Butler, president of Columbia University, New 
York ; Sir Herbert Grierson, rector of the University ; 
Dr. Alexemder Morgan. 

The Principal, Bir Thomas Holland, referred to the 
sense of loas felt by the University on the death of 
ita Chanoellor, Sir J Barrie, who m a letter 
written only three days before he was taken seriously 
ill, had expressed his intention of presiding at that 
graduation. It was at a similar ceremonial, as the 
Principal recalled, that Barrie was ‘capped’ fifty-five 
years ago. 


Sr. AwpREws.—It has been decided to confer the 
„honorary degree of LL.D. on the foll Prof. 
Q. E. Stout, professor of logic and metap yei in 
"the [uini from 1903 until 1936, and Dr. W. T. 

Calman, president of the Limnean Society, lately 
keepet of the Zoology Patia Britishe Museum 
(Natural History). 
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Science News a Century Ago 


Mushet’s Discovery of Blackband Ironstone 


Davin Musumr (1772-1847) was among the fore- 
most metallurgists of his day, and besides oon- 
tributing articles on iron man 1 to the 
ore) Dod ae ‘Rees’ Cyclopsedia", 
he some thirty papers to the Philosophical 
Transactions. On July 12, 1837, he wrote a letter 
from Coleford, Gloucestershire, to the editor of the 
Scotsman, in which there had been a communication 
on the iron trade of Scotland and the blackband 
ironstone. In this letter-he gaid : ‘As this ironstone 
has now become an object of considerable national 
importance, perhaps you will allow me room to 
allude more particularly to the circumstances of ita 
ersten Thirty-six years ago this summer, in 

to oroes the river Celder on foot, in the 
Old Monkland Parishes, I obtained nearly a dry 
footing upon what appeared to be a continuous black 
pavement, from the upper edge of which I struck off 
& piece of substance resembling coal, which upon 
closer examination, was found interlaminated with 
yolks of brownish matter, about three-eighths of an 
inch in thickness. These when separated from the 
carboniferous schist, proved to be good ironstone, 
bub so small in quantity, that the & of the 
mage did not exoeed 18 per cant. Next day I returned 
s carae Hara better prepared to ascertain 
thickness. On removing & portion of 
the entire bed, I found it to be fourteen inches in 
thicknees, vir., three and a half of coaly schist with 
the before-mentioned yolke, and ten and a half of 
more compact and solid matter. . . . In a short 
time from making this discovery I had ascertained 
the existence of the Blackband in 2,000 acres of land, 
including the Airdrie estate (for right of working in 
which, to & limited extent, £12,000 a year is now to 
be given) and determined it to be a regular member 
of the coal formation. . . .” 


Advancement of Medical Science 


An editorial article in the British Annals of 
Medicine of July 14, 1837, contams the followmg 
passage : “Reform in institutions is advancement in 
the sciences, and the latter is nob the least deserving 
attention at the present time. Our practice is based 
on physiological indications, and much of the current 
physiology is false; in this country it is not yet on 
a lme with the actual state of the science. We have 
too much metaphysical reasoning about functions 
and about diseases, too little systematio observa- 
tion. . . Oduld not the Association the 
invention of some systematic form by which the 
observations of a great number of members may be 
collected and compared ? If we are to believe a oon- 
temporary, Dr. Haviland -rebuked the College of 
Physicians in very elegant Latinity—not for their 
scientific a y, not even for forgetting their mathe- 
matics, or for not applying them to vital phenomena, 
but for selecting fellows unversed in Latin and Greek. 
Better things may have been from Dr. 
Haviland, but it is ag difficult for an Oxford and 
Cambridge professor as for an Irvingite to raise his 
thoughts above the ‘tongues’. The University of 
London will, we understand, reduce languages to 
their subordinate place as instruments in the general 
scheme of education.” 
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Thomas Graham at University College, London 
Ox July 15, 1887, the Mechanics’ Magasins seid : 
“The Chemical Chair of the London University 
College, vacant through the lamented demise of 
Professor Turner, has been conferred on Mr. Graham, 
the Andersonisan Profeasor of Chemistry at Glasgow. 
A better selection could scarcely have been made. 
Mr. Graham was first made favourably known to 
chemical philosophers by his discovery of the laws 
of gaseous diffusion. He established by well-devised 
experimenta, the conformity of gases flowing through 
minute orifices, to the universal physical law that 
determines the issuing velocities of non-elastic fluids. 
During the last five years he has been diligently 
engaged in elaborate inquiries into the constitution 
of salts, with special reference to the functions of 
their watery element, and has already published 
some resulta that are considered by good judges to 
affect materially the higher dootrmes of chemical 
philosophy.” : 
Medical Schools in Rusia 
Tum issue of the London Medical Gazette of July 
15, 1887, contains the following account of the 
contemporary medical schools in Russia: “There 
are three princi universities in Russia proper, 
those of Moscow, Hgrkoff and Bt. Petersburg; and 
each of these universities has a large school of medi- 
cine. Those of Moscow and Bt. Petersburg are the 
most considerable, but there is still a good school at 
Harkoff, situated in the southern part of the empire, 
and destined for the convenience of the nations of 
the conquered provinces on the Asiatic borders. 
Bach uni ity which has a fatulty of medicine has 
also an ihstitute of medicine of the same kind; the 
studente who attend the latter are educated at the 
of the Government, and are 
obli to serve six at least, in the civil or 
military service. Although the first rudimenta of & 
medical school at St. Petersburg are to be found in 
the eatablishment of the naval school by Peter the 
Great in the year 1715, yet the merit of organizing 


a 


a medical ia due to Catherine the Second. 
In 1764 the founded & medical college which 
with but few i from ita first instalment is 
still i jn the Medico-Chirurgical Academy 


Ploughing by Steam 

Tr iseue of the Genilenan’s Masagine of July 1887 
contains the following announcement: “A very 
succesful and interesting exhibition of ploughing by 
steam, invented by Mr. Parkes, took place at Red 
Moes, near Horwich, Lancashire. The engine is not 
locomotive, but remains stationary while the plough 
is at work. The plough is set in motion by means 
of two long, flexible belts of iron, revolving round 
two wheels attached to the engine, and round another 
wheel in a frame firmly fixed on the moes, at such a 
distance fram the engine as may be proposed to 
make the furrow. The ends of these belts are fixed 
to the two ends of the plough, and pull it to and fro, 
for it does not turn in working, but cuis & furrow 
both when it recedes from and returns to the engine. 
This operation is most satisfactory, the plough turning 
a furrow eighteen inches broad, nine inches thick, and 
more than $00 yards long in less than four minute. 
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Societies and Academies 
Dublin 
Royal Irish Academy, April 12. 

P. G. Gozxuruv : The zeros of Legendre functions. 
The number of xeros of the function Qnf(z), n and m 
bemg real, is determined by considering the change 
in p due to a complete circuit round the plane, 
the number which are situated on each axis being 
i Those zeros of the function Pn*(z) which 
lie to the right of the imaginary axis are considered. 

A. O. Forsas : Some climatic theories in connexion 
with tree remains in and under peat. The stump 
layers in lowland bogs, which various observers from 
Geikie onwards have attributed to secular changes 
in rainfall, merely repreeent vegetative features in 
the development of marsh peat. They are the 
remains of trees which originated, matured and died 
on a saturated or water-logged substratum induced 
by topographic features, and neither normal nor 
periodico fluctuations in-rainfall could have affected 
them to any material extent as is shown by their 
characteristic root development. The stump remains 
under mountain (soligenous) t represent the final 
generations of pine and birch which gradually disg- 
appeared at high elevations, resulting in forest being 
replaced by peat, which, in ite turn, is disappearing 
above 2,000 feeb or so. These changes must be 
correlated with lower temperatures during the grow- 
ing season, and the general tendency during the last 
2,000 or 3,000 years in the British Isles has apparently 
been in the direction of cooler and moister summers 
and milder winters, and the altitudinal tree limit 
during that period has been lowered to about 1,000 
feet. The rainfall and temperature conditions for 
pet formation are still in operation at the lower 
evels, and these do not differ in any important 
respect from those necessary for forest growth. 


~ Patis 
Academy of Sciences, May 19 (C.R., 204, 1449-1516) 

Junus DzACH: The logical integration of linear 
differential equations. 

Niooias Key torr and NrooLas Boaonrouaorz: The 
ergodic properties of series of probabilities en chaine. 

Szonum MANDALBROJT: A general theorem fur- 
nishing the argument of singular pointe situated on 
the circle of convergence of a Taylor's series. 

JaAoquas HADAMARD: Remarks on the precedingnote. 

RaounL Goupuy: Measurements of the intensity 
of gravity in France during the year 1986. Results 
for the values of g at fifty stations in France carried 
out with the Holweck-Lejay instrument. * 

Vroron VoLKoviskI: Vortioes in bands in liquids. 

ANDRÉ GuinBuxT: The elementary expression of 
the energy affecting a magnetjo particle of very small 
dimensions in a magnetizing fleld. 

RavxoNp Hooart and Mavnios Farcor: The 
identification of various phases by etio study 
and by the X-rays in' alloys of iron dii Paa. 
The magnetio study showed two phases the approxi- 
mate composition of which are FePd and FePd,, and 
these were confirmed by the X-rays. The phases 


only appear after prolonged annealing. 


Boris Yonar: Tho absorption spectrum of nitric 
oxide (NO) in the liquid state. 

Muna. Mra : The influence of the 
solvent en the absorption gas of neodyfnium 
acetylacetonate. Summary results obtained with 
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39 organic solvents. Neither the dielectric constant 
nor the electric moment afford an explanation of the 
resulte. These intervene, but there are other factors 
which complicate the comparisons. 

Macs. Niova WiwTER-KLAMIN : The relation which 
exists between the temperature of transformation 
and the variation of the (refractive) index for several 
kinds of glass. . 

W. BaowrgEwsBEI and I. Sr. Grorz: The hysical 

pras 


and mechanical ies of pure iron as a 
of the cold ion 

Lour Hacksrmt and AwpRÁ Boroooco: Com- 
pounds of the isotope 2 of hydrogen with the alkali 
metals (alkaline deuterides). The alkaline deuterides 
oan be obtained by synthesis under the same oon- 
ditions as the hydrides, their formule are analogous 
with the latter, and their appearance is the same. 

Marr BarrBGAY and Poemes BomHLHB: The 
anthrylisothiocyanates, anthrothiarola and mercap- 
toanthrothiazols. 

Marom Feteayacqua : Acetylgluooeidee of amines 
and rotary power. 

RAYMOND PAUL and Hunni NogwANT : The action 
of furfuryl bromide on sodium phenate, o-furfuryl- 
phenol and furfuryloxybenzene. 

R. Trupaur: Study of the compounds of glycoool 
and of alanine with mercuric ors. 

Lour: LowGOHAMBON: The pyrogenation of coal. 
Studies of the coefficient of expansion of coal at 
temperatures below the coking temperature. 

ANDRÉ Dmaay: The age of the metamorphism in 
the Central Massif. 

Mavaiow Brawreorran: The fossiliferous levels 
of the Albian in the Vooontian abyss (Drôme, Hautes- 
Alpes and Basse-Alpes). 

Cmanums Bow: The determination of the focal 
depth of very distant earth F 

A. Duworow and E. Bastress : Observations in 
lysimetric boxes on the mobilization of the nitrogen 
and mineral reserves of the soil. 

BráeHaAwm Húnn: Asymmetry and the orienta- 
tion of clay icles. 

WiLLIAM BcouoPra& and ALBEET June: 
The action of the producte of disintegration of 
aneurine on Phyoomyoee. The second growth-factor 
of the Mucorines. 

Mus. AwpRÉB DnurHoN: Study of the mineral 
exchanges in the homeioemotio fishes. 

Mira. M. Hamon: The mechanisms producing 
dehiscence of the spermatophores of Eupagurus 
Prid : 


Basrrm Loger: The mechanism of cellular death 
produced by high : the cytological modifi- 
cations apoormpanying death in yeast. 

RoBEBT P Copper, zinc and cobalt in the 
organs of Lamellibranch molluscs. 

ANDREA Lworr and Mum. Marcumarra Lworr: 
The function of hæmins growth factor for Hemiphilus 


Lion Boer, Gnorams WALLER and CHARLES 
Jauimas: The antitoxio power of glutathion. 
Researches on cobra poison. 


. Moscow 
Academy of Sciences (C.R., 14, No. 6 ; 1937). 
B. BagNSrEIN: The Cotes and the Tohebycheff 
formule of qu nc e . 
Exvis FHLDHNIM : of oonvergenge in the 
interpolation of Lagrange. s» 
. e 
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N. A. BrroskTW : Oscillations in rotation of a 
sphere filled by a viscous liquid. 

v. Me ÜariwOMv : Structure of organo-magneaium 

xe3. 

. A. ORLOV and A. T. SHALYGIN: tion 
of carbohydrates by auto-oxidation of some hydro- 
carbons. 

"A. G. BanauaAN : Discovery of boron in Central Asia. 

B. A. Borov: (l) Finds of tin in micas. 
(2) Spectroscopic determination of rare earth elements 
in some minerals found in the U.S.S.R. 

V. BargNov and N. Amman: Determination of 
ferrous oxide in rooks and minerals. 

A. P. "VrNocBaDpOov: Manganese in insects 
(Formicids). The problem of the chemical oompoaition 
of organisms as & specific character. 

A.. P. Vrwoanapov, V. V. DawiLOvA and L. 8. 
BmLIvAWNOv : Fluorine content of the rivers of the 
Union (in connexion with the occurrence of mottled 
enamel tooth disease). 

I. A. 8xoRoprNONV and A. M. Fator: Critical 
survey of methods of the separation of thyro- 
globulin. 

I. A. BuoRoDrNanv and S. P. Bystrov: Inflaence 
of freexing on the swelling of meat. 

E. V. PAvLovBSXIJ: New date on the stratigraphy 
of Cambrian deposits in the Lake Baikal region. 

Barganovexis: Distribution of angular values 
in orystals. 

M. 8. LorOJANSEKAJA : The firat stages of the 
decomposition of oellulose by Spirochaeta oytophaga. 

D. Novoagupsxui, E. Bmnurova, M. Naom- 
MOVBKAJA and M. PmnRviAKOVA: Influence of 
bacterization .of flax seed on the susceptibility of 
seedlings to infection with parasitic fungi. . 

E. D. Bustova: A contribution to a method of 
cultivating embryos of hi plante, deprived of 
the nutritive reserves of the seed. 

K..T. SuoHogukov and K. E. Ovdanov:- The 
nature of immunity to rust. 

A. A. IBAKOYA and A. SuiRNOYVA: Influencé of 
various microbe o mplexes of baoteriorhizas on the 


a age a of higher planta. 
A. G. Tox: Observations on Fer Eastern 
whales. 


: The morpho- 
genetic role of the thyroid m the process of feather 
formation. 


Moscow 
Academy of Sciences (O.R., 14, No. 7 ; 1937). 


N. AoHvymemB and B. LSWITAN: 
the inequality of H. Bohr and I. Fa 

V. FAmmixANT, F. BuTAJMVA and L Oma: The 
absolute concentration of excited atoms in a low- 
preesure mercury discharge. i 

M. Vur&GEROY : A radiometer of low inertia based 
on the principle of gas thermometer. 

L. Kem: Mathematical theory of front shifting 
in the atmosphere. 

8. J. TuarYarw: Biological effect of centimetre 
waves. 

N. N. Marov: The law of nervous excitation by 
alternating currents. 

I. Laontyav and K. Manxova: The curve of the 
‘racemization’ of proteins from the muscles of certain 
invertebrates, 


lication of 
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J. V. Raxrmw: Absorber for aoetio aldehyde 
determinstion. ‘ 

Q. D. PRATASNNZA : Production of polyploid plante 
after regeneration (2). Autotetraploid of Nicotiana 
glauca. 

D. Kosrorr: Studies on polyploid planta (16). 
Nicotiana rustica and Nicotiana tabacum amphidi- 
ploid. 

E. 8. Saprvanva: Vernalization of wheat hybrids 
of the first generation. 

A. A. Isaxova: The true influence of baoterio- 
rhiral micro-organisms on the germination of seeds 
(2). 

A. V. Ivanov: A new ectoparasitic mollusc of the 
genus Megadenus Rosen. 

T. A. BupNJAKOVA: Induction of the infundi- 
bulum by the anterior end of the chorda. 


Washington, D.C. 
National Academy of Sciences (Proc., 23, 189-250, April). 


C. E. NUENBERGHR : Ionization theory and radio- 
biological omena. Assuming that hydrogen is 
the chief abeorber in biological materials of neutrons, 
the ejected protons are the oeuse of the major part 
of the ionisation. The concentration of ions pro- 
duced protons, and also by a-particles, is more 
than & times that produced by electrons, 
and irradiation of aqueous solutions of tyrosine with 
X-rays (Stenstrom and Lohmann) and with a- 
particles gives resulta rting the view that the 
chemical changes produ depend on ionic concen- 
tration. The relation of this work to recent investiga- 
tions of the ‘selective effect’ of neutron irradiation 
of tissues ia discussed. 

A. A. Bras: Effects of the length of X-ray waves 
on seeds. For moderate dosage, two minutes’ ex- 
posure gives optimum growth at one while at 
a later stage, optimum growth is ced by a 
different exposure. Over the range 0:60:12 A., the 
effects Beem to be independent of wave-length. 

M. MusxAT and E. Hurommsson: Symmetry of 
the transmission coefficients for the passage of 
particles through: potential barriers. A general wave- 
mi ical proof. 

P. W. Bamoman: Polymorphic transitions of 
inorganic compounds to 50,000 kgm./om.*. Thirty- 
five, out of eighty-five, such substances show poly- 
morphism, and the transition parameters (pressure, 
temperature, change of volume and latent heat) have 
been determined. The temperature range of the 

i ta was — 79? O. to 200°C. The ice-type 
of transition (stable phase at higher temperature has 
the amaller volume) tends to become more common 
at high preesuree. Latent heat shows no statistical 
trend with increasmg pressure, but the energy change 
tends to increase portionally with pressure, leed- 
ing to the view t the atoms inorease in size on 
passing to the high-pressure form. This suggests 
that an important fraction of the electrons of the 
high-pressure form are in an essentially different 
state from that in the free atoms. 

G. H. Panxen: Colour changes due to erythro- 
phores in the squirrel fish, Holooenirus. This fish 

from red to white in about 6 seo., and from 
white back to red m about 19 sec., on transfer from 
a black-walled illuminated vessel to a white-walled 
one or the reverse, due to expansion or contraction 
of red pigment in the erythrophores. Cutting through 
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nervés supplying the skin suggesta the existence of 
dispersing and concentrating nerves; the latter, at 
least, are activated by a neurohumor soluble m 
lipoids. 

F. B. Sumo and P. Doupozory : Some quantita- 
tive relations between visual stimuli and the pro- 
duction or destruction of melanin in fishes. Colour 
adjustment of fishes and amphibians to background 
depends on (1) dispersion or concentration of pigment 
in chromatophores (rapid), (2) changes in amount of 
D (slow). This paper deals with the latter. 

ish were placed in two series of four tanks painted 
white, grey, dark grey and black respectively, one 
set being illuminated by two 200-watt lampe, the 
other by two 10-watt lamps. After 87 days, the 
melanin contents of fish from each tank was estimated 
photometrically. 

R. GonrpscmurpT: A remarkable parallelism. In 
investigating the mutant ‘vestigial’ ın Drosophila and 
its series of multiple alleles, it has been found possible 
to arrange them in 4 series with increasing degenera- 
tion of wing tissue. It is thought that the genes 
control the production of a growth-promoting sub- 
stance, and that the different alleles produce an 
insufficiency which, below a certain threshold, causes 
degeneration. Representing the data graphically, 
the curves produced are identical wah thie of 
Krueger on the relationship of bacteria and phage, 


indicating that the kinetics of the two processes are 


the same. 


E. W. Suxwotr: The relation of gene to character 
in quantitative inheritance. If the distribution as to 
& given quantitative trait in an F, population is 

ical, it is concluded that each gene makes a 
constant absolute contribution and that the oon- 
tributions are cumulative; if, on the other hand, 
the distribution is skewed, this is considered as 
evidence that the genes are interacting and producing 
a geometric or ap eens effect. Experimental 
work on fruit gixe in ita Pepo favours the latter , 
view. ‘ 

8. Horr: The instantaneous visual threshold 
after light adaptation. In 1918, J. Blanchard pub- 
lighed data on these thresholds. The eye was adapted 
to a given intensity by looking at a large illuminated 
area. At a given moment the adapting light was 
cut off and the mmimum illumination required to 
make visible & central area at the same moment 
was determined. These data can be explained on 
the duplicity theory (cones fimstionmg at high 
intensity and rods at low mtensity), and numerical 
details of the data conform to the mathematical 
predictions of a photoreceptor process consisting of 
(a) a primary photochemical reaction fvhereby a 
photosensitive material is converted into active 
products, (b) & primary dark reaction mamtaming 
the supply of photosensitive material, (c) a secondary 
dark reaction in which of (a) undergo & 
change providing an impulse to the attached nerve. 

G. A. Mirnzug: The groupe of order p™ which have 
m — 1 independent generators. 

R. Brausr and C. Nussrrr: Regular represente- 
tions of algebras. 

N. Jacosson: Simple Lie algebras of type A. 

D. V. Wrppx&: The iterated Stieltjes transform. 

K. MmwaHa: Metric methods in caloulus of varig-" 
tions. m E 

8. PABERENACK : The meen value of r* for Keplerian 


systems: a correction. 


Forthcoming Events 


TwroRwAL Coxrsnamwon ox ‘CONDUCTION or ELSOTBIOITY 
r« Bonrps", July 18-16.—Arreanged by the Physical 
Bocioty and the University of Bristol, to be held im 

H. Wills Physical Laboratory, University of 
Bristol. 


Tuesday, July 13 
Socurry ron Tum TUDY or bumawry, at 4—(at 11 
Chandos Street, Cavendish Square, W.1).—Mre. Lillies 
M. Blaoketé Jeffries: "Marriage in Relation to Alcohol 
and Drug Addiction". 


Wednesday, July 14 
Barren AcADmuY, at 5.—Dr. Paul Schrecker: '*Leibnix: 
with Special Reference to his Views on International 
Relations". 
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Educational Equipment for the New Age 


HE address on the university in civic training, 
which General Smuts delivered at his installa- 
Kion as Chancellor of the University of Cape Town 
-on March 2, did not receive the attention it de- 
served outside South Africa. It dealt with a theme 
which has recurred in many speeches since it was 
stressed by Sir James Barrett and others at the 
celebrations of the centenary of the University 
of London last year, and at the Conference on 
Academic Freedom at Oxford in 1935. The 
munoction of the university, General Smuts in- 
sisted, is not merely to give ite students a pro- 
weesional qualification ; 
«deals of citizenship and to fit its graduates 
spiritually into the world in which they had not 
-nerely to earn their living but also to play their 
part worthily. The university must teach the 
Bhumanities—the things which furnish the student 
swith the larger human equipment for life. 
University and humanity together should form 
the keynote and essence of university culture, and 
wit is in their absence that we suffer from excessive 
specialization and the narrow outlook responsible 
for so much mischief and suffering in the world 
;»-day. Universality in its nature implies freedom 
from the prejudices which arise from ignorance or 
oarrowness of outlook; it means also an im- 
oartiality, a willingness to learn and a curiosity to 
inderstand whatever life may hold for us. No 
«8 than the ordinary citizen does the university 
student need to avoid a single-track mentality, 
«nd his university training should give him above 
«ll a vision of harmony in the universe, of the 
principles of order and beauty, “which should 
emain with him as the moet satisfying and out- 
itanding experience of his life. Science, philosophy, 
»oetry, religion can all help to olarify and deepen 
hat experience. 


it is to impart the. 


The greatest lesson that science can teach us, ` 
General Smuts urged, is respect for facte; and 
in the present-day tendency to follow slogans or 
catchwords, to worship ideologies or exalt party 
politics unduly, a disinterested loyalty to facta is 
the sovereign remedy. Equally important with this 
impartial spirit of science is the urbane generous 
spirit of humanity; and General Smuts believes 
that the hostility of rival fascist and communist 
systems to the principles of racial, religious and 
political toleration is a passing phase, a symptom 
of the confusion and unrest of the times. He 
urged that South Africa, more than any other 
country in the world, is a great human laboratory, 
where experiments in racial co-operation are 
essential to success. 

If it is difficult for European onlookers to feel as 
confident as General Smuts of either fascism or 
communism learning the grace of toleration or 
respect for facts, his plea for universality and 
humanism undoubtedly will meet with a wide- 
spread response. Its force was undoubtedly 
recognized, for example, in the discussions at thee 
symposium on the chemist in industry in Man- 
cheater last April, where the need for a wide out- 
look and high ideals, as well as technical or 
professional efficiency, was streesed by Prof. J. C. 
Philip. Here again the evils of over-specialization 
were discussed, though it wa8 pointed out by Mr. 
F. Soholefleld that this danger does not lie in the 
kind of subject chosen for special study, and that 
men oan be trained for a specific technical occupa- 
tion, without inourring this evil, if the training is 
given on right lines. 

That these dangers should be recognized is all to 
the good, but the discussion referred to, at which 
much was said abouf the qualifications of jhe 
chemist for administrative posta, scarcely stressed 
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sufficiently the social responsibilities of industrial 
management at the present time. The growing 
tendency for industrial efficiency to be considered 
not merely in terms of dividend-earning capacity 
or mechanical efficiency but also in relation to 
industrial welfare and service to the community, 
enhances the importance of industrial leadership 
having not merely high ideals and wide sympathies 
but also some real understanding of social problems. 
The industrial leader must have the wisdom of a 
good citizen. 

The special responsibilities of the universities in 
this matter have been frankly recognized of late. 
They were stressed in the report of the University 
Grants Committee as well as at the Quinquennial 
Congress of the Universities of the Empire at 
Cambridge last July, and the part which the 
universities have played in the social surveys of 
the Special Areas as well as the expansion, for 
example, of the Economics Research Section of the 
University of Manchester, indicates & desire to 
make a practical contribution to social science and 
the solution of social problems on & growing scale. 

Important as are these practical studies and 
investigations, the fundamental problem for the 
universities in this matter is that to which General 
Smuts directe attention and on which Sir Ernest 
Simon challenged them in an address at Cardiff 
last year. If the universities adequately fill their 
funotion of providing leaders and citizens who will 
give a wise lead to their fellows in the effort needed 
to eliminate weak spots in our publio life and to 
build a better social order, the redistribution of 
effort in scientific research or ite initiation in new 
fields will follow. Moreover, effective leadership 
in a democracy demands & measure of co-operation 
and understanding from its ordinary citizens which 
én turn requires far higher intellectual qualities 
than in the authoritarian State, and here again the 
university has responsibilities scarcely leas im- 
portant han in the provision of leaders. 

The two problems are in fact inextricably linked. 
Unless the university can provide democracy with 
leaders capable of té&king wide and disinterested 
views and forming sound judgments in public 
affairs, and of clear and critical thinking, and able 
to use the appropriate scientific method of thought 
in the complex affairs of human society, the 
challenge of the authoritarian State to-day can 
acaroely be met. Equally the university cannot be 
expected to provide such leaders unless the 
studente entering #s dobrs have received a 
sufficiently wide general training in hüman and 
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cultural subjects for the university to impart that 
stimulation and enrichment of the whole mind, 
independent of any specialized study the student 
pursues, which enable him to lead a fuller and more 
interesting human life and to play more adequately 
his part as a member of the community. Again, 
unless the training of the ordinary citizen in 
general science, in social subjecta and in public 
affairs is wide enough to fit him to take disinterested 
views, to form sound judgments and to recognize and 
prefer wisdom and integrity in publio representa- 
tives to the arts of the humbug and the demagogue, 
even if the supply of competent leaders is adequate, 
their selection by a democracy is not assured. 

The heart of the problem lies accordingly in the 
pre-university training, especially in the post- 
primary or secondary school. Only as this is 
adequate and broad enough can the universities 
fulfil their own special functions of providmg men 
and women, not merely skilled in some special 
subject or branch of knowledge but distinguished 
by & sense of values, a wide outlook, moral courage 
and & capacity for creative thought which, when 
ripened by experience, oan be at the service of 
the community in any of the problems with which 
they may be confronted in their profeasional, 
industrial or civio life. 

The question of training the university graduate 
for participation in public affairs cannot there- 
fore be seriously oonsidered apart from the 
question of educating the community as & whole. 
Sir Ernest Simon’s insistence that the inefficiency 
of transfer of training implies that citizenship 
cannot be taught incidentally or indirectly, but 
that it can only be learnt by the direct study of 
the thought and life and actions of men in society, 
while undoubtedly right, should not lead us into 
any attempt to graft & special course of training 
in citizenship into the existing curricula of univer- 
sities. The basic knowledge in these matters must 
be acquired at school. The university may incident- 
ally extend that knowledge in certain subjecta, but 
its main function here must be to supply the 
corrective to specialization, to quicken interest in 
human, social and cultural values, to inspire a 
vision of life as a whole, and to send out ite 
graduates with a real interest in the affairs of the 
world, with a standard of values, a capacity for 
thinking clearly and some knowledge of the more 
difficult aspects of the problems of citizenship. 

None the lees, the university has certain special 
responsibilities in this field. In the first place, the 
need for developing some effective corrective tc 
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the present excessive and premature specialization 
is urgent and long overdue. Society cannot afford 
to wait until the universities are receiving students 
much more adequately prepared. Internal measures 
in the universities themselves are undoubtedly 
called for, even if only as temporary expedients. 
In the second place, the influence which the 
universities exercise on secondary school teaching 
and curricula; if only through the scholarship 
system, is enormous. That influence could easily 
be exerted to reprees the premature and disastrous 
, specialization which often takes place in the later 
years at school. To require that a candidate for 
& university scholarship in some special subject 
such as history, classics or a science should attain 
a High standard in general subjecta or even, as 
Sir Arthur Salter suggests, that any candidate for 
a degree should be required at some stage in his 
career to pass. an examination in some aspect of 
the social sciences, might well be decisive. Merely 
to raise the age of the school-leaving examinations 
or matriculation so that they become, as they 
already are in Sootland, actual school-leaving 
examinations or entrance examinations to 4 
university, might also assist to crush out the 
deplorable specialization of immature minds -at 
school responsible for some of the most untoward 
resulta of the present system. 


If, for these reasons, the initiative must largely 


lie with the universities, there are still other 
responsibilities in this field which they must 
&coept. We are not concerned only with the 
: students of the future or even with those at present 
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in residence. It is equally important to touch 
those who have completed their courses and now 
fill all types of posta in industry or the pro- 
feasions, in some of which they have already 
assumed responsibilities of leadership. Only as 
they are awakened to the opportunities which con- 
front them and come to recognize the duties and re- 
sponsibilities of citizenship can we hope to make 
democracy safe against its present dangers. 

This, of course, is not a task for the universities 
alone. There is an ample field for the activities 
of the Association for Education in Citizenship ; 
and the recent conference arranged by this Associa- 
tion at Ashridge on the “Challenge to Democracy” 
affords an admirable example of what is wanted. 
A panel of outstanding speakers was drawn from 
all shades of political opinion, and, excluding party 
politics, they discussed the clash of ideas between 
dictators and democrata from the point of view 
of believers in the ultimate value of the full and 
free development of each individual citizen. The 
first half of the programme was concerned with the 
essentials of democracy; the second with the 
formation of public opinion, including the schools, 
the universities, the Press and adult education. 
Such & conference can scarcely fail to have a 
powerful effect in stimulating clear thinking on 
everyday affairs, and the vision and moral deter- 
mination essential as preludea to the action and 
perpetual vigilance in defence of democracy, which 
alone oan preserve for us in these threatening days ° 
mankind’s rich intellectual heritage and freedom 
of thought and speech. 





An Inquiry into “Marvels” 


A Book of Marvels 

By Lieut.-Comdr. Rupert T. Gould. (The Fountain 
Library.) Pp. ix+180. (London: Methuen and 
Co., Ltd., 1937.) 2s. 6d. net. 


d Bis peck ap mau a Pur voy OF ecards of 
certain phenomena occurring between 20 5.0. 
and A.D. 1890 which, after sifting and weighing 
the available evidence, the author deems worthy 
of the designation ‘‘marvels’”. Some, however, 
may think the book scaroely bears out its title ; 
indeed, the author himself, in the majority of his 
-collected cases, carefully refrains from divulging 


his own views—if any were held—conoerning the. 


real algnificance of his “marvels”. These may be 
summarized as follows: 

(1) A line of foot-printa in the snow seen in 
Devon in 1855 which passed through—so it was 
said—looked gardens and over very high walls, 
haystacks, and roofs of houses, as though such 
things constituted no impedimenta. The impres- 
sions, which were in single flle, were variously 
ascribed to a kangaroo, an otter, a badger, a 
donkey, a swan, and the Devil. Sir Richard 
Owen’s opinion that the marks were made by a, 
badger is discounted by Commander Gould on the 
soore that, though Ofven was an eminent palmonto- 
logist, h$ was given to “making dogmatic assertions, 
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in defiance of fact, which proved him to be 
possessed of a singular and not entirely scientific 
type of mind”. For example, he insisted that the 
hippocampus major is the exclusive prerogative of 
the human brain whereas, as proved by Sir W. 
Flower and Huxley, it is a structure man shares 
with the apes; moreover, did not Owen also— 
and this is where the gallant Commander’s sea- 
boot pinches—in “‘his utterly childish ‘explanation’ 
of the sea-serpent seen by H.M.S. Daedalus in 
1848” postulate that the naval officers who saw 
it “were, one and all, half-witted" | 

(2) Movements, by unknown agents, of coffins 
in sealed-up vaults. Floods admittedly entered 


' ome of these vaults, robbers broke into others, 


while yet others were in an area of occasional 
seismio disturbances. In 18909 Alfred Russel 
Wallace quoted Dale Owen’s account of the coffin 
movementa at Arensberg as “the best evidence as 
to occurrences which were, and are, wholly 
inexplicable". The value of this particular evidence 
may be gauged from the fact that the account 
was given to Dale Owen in 1859 (fifteen years 
after the alleged movements) by people who had 
only troubled to visit the vaults some considerable 
time after they had heard that certain individuals 
reported “groans” coming from the cemetery. 
Commander Gould admits that the evidence in 
this case was at third hand, and even so by & 
person with very little capacity for assessing its 
value; yet in the same breath he maintains that 
in the case of certain other coffin movements the 
disturbing agent “was neither human nor 
natural". 

(3) The next "marvel" is an alleged power to 
sense (nauacopie) the approach of ships far below 
the horizon—sometimes three or four days’ run 
distant. As the principal ‘wizard’ in these fests 
attributed his succeases—there were also misfires 
—to careful observations of high-level atmospheric 
changes induced by the presence of the vessels 
beneath, further comments are needless. 

(4) We are then reminded of the giants with 
which hearsay has peopled the earth since the 
days of the tales of Titan and Typhon, but whose 
outward and visible signs have invariably turned 
out to be either the skeletal remains of mammoth 
or other large lower animals or, where actually seen 
in the flesh, victims of ill-balanoed endocrine 
glands. 

(5) Acoustic mysteries, such as the ringing of 
bells in houses by undiscovered agents, and the 
hammer-like sounds alleged to have been emitted 
by Memnon at Thebes and heard by various 
celebrities between 20 5.0. and A.D. 190, since 
which date there has been silenoe. In the author's 
opinfon, unequal expansion of the materials of the 
Colossus was the prpbable cause of the sounds. 
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(6) The most interesting part of the book is 
undoubtedly the account of some experiments 
carried out by Captain W. E. Parry in 1822 to 
determine the velocity of sound. At Winter's 
Island, with thermométer showing —20? F., and 
the barometer 28-84 inches, fifteen rounds were 
fired from a six-pounder gun at an angle of eleva- 
tion of 10°, the times of flash and report being 
recorded by observers 5,645 ft. distant. The mean 
of these gave a velocity of 1,023 ft. per sec. What 
perplexed Parry, however, was that the order 
‘Fire |’ sometimes reached the observer about half 
a second after the gun’s report. ~Oommander 
Gould endorses an explanation of this anomaly 
which was gent him by & correspondent, namely, 
that as the velocity of sound inoreasea with 
increase of temperature, the word ‘Fire |’, travelling 
over a slightly colder route nearer the ice, reached 
the observers after the report of the gun which, in 
consequence of the 10° elevation, passed through 
a higher and slightly warmer air route. This 
explanation, in view of what must have been a 
very slight difference of temperature (t) of the 
two converging sound paths, seems to the reviewer 
far-fetched, especially in the light of the formula 
v=1093 4/1--0-00308 t. It has been shown by 
many experiments that the velocity of the oom- 
preesion wave of sound increases with ite intensity, 
a violent noise actually travelling faster than a 
gentle one. Jacques, for example, found that the 
sound emitted by the explosion of half a pound of 
gunpowder travelled at 1,032 ft. per sec., while 
that from 1} pounds had & velocity of 1,187 ft. 
per sec. Surely this prinaiple better explains the 
anomaly referred to by Gould. Other acoustic 
mysteries alluded to are distant cannon-like 
rumblings occasionally heard in mountainous 
regions. Colonel Godwin Austen, whose name is 
immortalized in the 28,265 feet high Himalayan 
peak, heard them when surveying in 1865. Similar 
sounds are also heard off the Belgian coast wkere, 
says Gould, they are locally known as 'fog- 
hiccups’. 

The book concludes with pro and con arguments 
conoerning the presence of canals in Mars. 

These chapters, which must have involved a 
considerable amount of diligent delving into 
ancient records, savour in the majority of cases 
of much ado about nothing. We are surrounded 
by marvels; they make contact with us every 
day of our lives. How do radiation waves, from 
the fifteen-mile-long Hertzian, to the twenty 
million millionth of an inch coamic waves, make 
their way through & vacuum ! What is the secret 
of ‘action at a distance’, and how does an apple 
fall to the ground? What are ‘energy’ and 
‘matter’, how are they mutually convertible, and 
how does the brain, as a synthesized aggregation 
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of their fundamentals—photons, electrons and 
protons—feel, think, and—marvel ? Here, indeed, 
are matters worthy of wonder, real marvels which 
put the mysterious pullings of bell-wires and 
movements of coffins in their proper perspective. 
Hearsay statements concerning events the causes 
of which were not ascertained, especially when 
made by oredulous people with a mystical bent, 


A Compilation 


The Wandering Spirit: 

a Study of Human Migration. By Dr. Ragnar 
Numelin. Pp. xvi+875. (London: Macmillan 
and Co., Ltd., 1937.) 20s. net. 


[5 his attempt to analyse the conditions and 
stimuli underlying human migrations, Dr. 
Numelin has cast his net over the entire world, 
and has oonsidered human movements from 
Palmolithio times down to the present day. But, 
although his many citations show that the physical 
and social conditions promoting migration are 
very complex, his methods and criteria are too vague 
to yield satisfactory results. "s 
Despite his strictures on their loose use by 
others, the author uses terms like migration, 
wandering and nomadism without clear distinction, 
and he often fails to discriminate between seasonal 
movements of all or part of a community within 
ite territory and group migration from one territory 
to another. Much of the movement among food- 
gathering peoples, of which he cites many examples, 
is in its seasonal and cyclic character to be dis- 
tinguished clearly from large-scale displacements 
under pressure of food shortage or human enemies, 
and the suthor does not seem to have considered 
the evidence for territorial fixation among these 
peoples. This confusion of seasonal movements 
and journeying with migration in the sense of 
permanent displacement also leads him to regard 
fishing peoples as more migratory than primitive 
collecting and hunting groups. There is much 
evidence from western North America and north- 
eastern Asia, not mentioned by Dr. Numelin, which 
suggests that the contrary is more generally true. 
Although & great deal of material is brought 
together in this volume, the use of sources is often 
very uncritical. The author frequently omits to 
mention or consider much recent work on peoples 
discussed, while general statements and assump- 
tions of earlier writers are acoepted as definitive. 
Assuming that remote linguistic relationships 
imply tribal migration between particular areas, 
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though not necessarily devoid of truth, are always 
suspect. Science has carried all before it in virtue 
of two golden rules, the one, to “take no man’s 
word for it”, the other to be economical in assump- 
tions in accordance with the Law of Parsimony 
that causes are not to be multiplied beyond mental 
necessity——Katia non sunt multiplicanda praeter 
necessualem. CHARLAS M. BEADNHLL. 


on Migrations 


he reaches improbable oonclusions which are 
supported by no real evidence. The Iroquois, for 
example, are described as having migrated as 
coherent tribal groups from country west of the 
Mississippi, and the Navajo are brought to New 
Mexioo from Alaska | 

Dr. Numelin &ooepte creation myths as evidence 
of the origin and course of migrations of particular 
peoples, citing with approval for the Pueblo aree 
the conclusions of Fewkee which, as later workers 
have shown, reduced the theory of historical 
migrations to absurdity. On the other hand, he 
does not refer to the more recent studies of Pueblo 
society by Kroeber, Parsons, and others, in which 
observed processes of fission and migration have 
been analysed. He gives numerous references to 
pilgrimages, trade journeys, and shifting of house 
and village site after death or pestilence, but does , 
not discuss either the cumulative effecta of such 
practices or their relation to group migration. 

Although the discussion of “‘subsistence—geo- 
graphical” conditions of migration, that is, the 
relation between the economy ‘and the physical 
conditions at & particular place and time, is in 
general more satisfactory, and there are useful 
summaries of material on transhumanoe and other 
forms of seasonal migration in Europe, the evalua- 
tion of social and physiographical factors is rarely 
adequate. The author occasionally lapses into 
crude determinism. He refers frequently to mental 
qualities and uses the misleading term Snstinct’, 
but does not present either a clear statement or 
cogent evidence concerning the part played by 
psychological factors. 

This laborious piece of work has unfortunately 
been undertaken without either clear formulation 
of the problems to be investigated or an adequate 
knowledge of recent methods and results in social 
anthropology. Dr. Numelin has not been very 
happily guided by those who revised his English 
text, for the writing is often unidiomatio, and hia 
meaning is sometimes quite obscure. > 

DARYLL FORDE. 
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Epilogue to the Mendeléeff Centenary in Russia 


"Travaux du Congrés Jubilaire Mendeléev 

Vol. 1. Pp. v+666+16 plates. Vol 2. Pp. 

iv+471+10 plates. (Moscow et i 

Académie des Sciences de l’URSS, 1936 and 

1937.) 32+17 roubles. 

"Te Mendeléeff centenary congress held in 
Leningrad during September 1934 was de- 

soribed directly afterwards in NaTURR (134, 799 ; 

1934). The official report has just ẹppeared. 

The first volume contains the speeches of the 
Russian organizers and foreign guests, and all the 
lectures delivered in Leningrad. , It is obviously 
intended for readers both in Russia and abroad ; 
all the official Russian speeches’ are here followed 
by French versions, Russian lectures by transla- 
tions into French or German, while lectures given 
in either of these languages—English was not 
used at the congress—are rendered into Russian 
also. There is no need to give a list of the speakers 
and their subjecta, &8 these are already mentioned 
in the-article in NATURE referred to above. Those 
lectures dealing with. modern scientific questions 
have lost something of their topical interest through 
thé long delay, though the various historical con- 
tributions are scarcely affected by the two years’ 
procrastination. 

Most of the foreign delegates to the congress 
were unable to follow the Russian speeches. While 
probably they were all impreased by the picturesque 
weloome offered by the delegation of Moscow 
chemical workmen, only now can they realize that 
the addreas spoken by their representative was one 
of the moet significant delivered at the opening 
meeting, giving an account of the development of. 
MR Russian chemioal industry ; and that Prof. 

etkin's lecture traces in a most interesting 
manner Mendeléeff’s endeavour to promote the 
petroleum industry in Russia. Those of Men- 
deléeff's admirers who had so far venerated him 
only as an investigator will be glad to learn how 
energetically he used his influence to direct this 
industry in the way he thought best for the benefit 
of his country. 

The lectures delivered during the less formal 
continuation of the celebrations in Moscow; a 
few more already held in February 1934 at a 
meeting of the Russian Academy; and several 
papers which were only presented in manuscript 
‘and not read, form the subject of the second 
volume. The contributions by the Russian men 
of sotence frequently throw illuminating side- 
lights on Mendeléeff’s rich and unconventional 


personality ; Prof. S. I. Vavilov, in a paper on the 
importanoe of physics in Mendelóeff's scientific 
activities, incidentally mentions that his various 
interests, and their simultaneity, are reflected in 
his private library: it contains many books, 
bound by himself, which unite in the same volume 
novels with chemical and mathematical papers. 

Some of the authors have taken the opportunity 
of extending their addresses. Prof. Wilh. Palmaer 
(Stockholm) presents in no lees than fifty pages a 
survey of his own and his co-workers researches 
on the corrosion of metals; two excellent plates 
in colour illustrate his descriptions. In a few other 
cases one may be inclined to regret that the 
authors have strictly confined themselves to their 
spoken addresses; if, for example, Prof. W. 


‘Noddack (Freiburg) in his remarks on the Periodic 


System criticizes the evidence brought forward by 
some investigators for the existence of the elementa 
61, 85 and 87, readers may ask whether the proof 
which he himself offered so early as 1925 for the 
discovery of element 43 (masurium) is any more 
valid ; as no confirmation has been forthooming, 
it might be advisable to extend his well-founded 
scepticiam also to this place of the Periodio 
System. 

The delay in publication is probably due to 
an endeavour to produce a technically faultless 
book, and it must be acknowledged that the two 
stately volumes show none of those shortcomings 
in paper or print so frequently met with in Russian 
publioations. This excellent typographic achieve- 
ment and the great care devoted to the German 
and French texts and translations deserve high 
praise; although they may not always be lin- 
guistically quite correct, it is very remarkable 
that the Russian printers and proof-readers are 
able to produce such long and difficult treatises 
practically free from misprints in foreign languages. 

At the end of the second part the names of the 
ten honorary presidenta—the list being headed by 
J. V. Stalin—34 presidente, 34 members of the 
Organizing Committee, 28 foreign and 253 
Soviet delegates, and additional official detais 
are given. Many good reproductions of pictures 
adorn the volumes, amongst them portraits of 
Mendeléeff’s father and mother, which are probably 
little known outside Russia. 

The efforts made in 1934 by the Russian 
authorities and scientific workers to celebrate one 
of their greatest compatriots are now put on 
record in an appropriate manner by these two fine 
volumes. F. A. P. 
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The Plant Diseases of Great Britain : 


a Bibliography. Compiled and annotated by Dr. 
G. C. Ainsworth. Pp. xn+278. (London: Chap- 
man and. Hall, Ltd., 1937.) 158. net. 


Tam book, to which Dr. E. J. Butler has contributed 
a foreword, is a successful attempt to provide the 
plant pethologist—et rather a high price—with the 
key references to the literature on the principal plant 
diseases of Great Britain. The 188 host plante are 
conveniently arranged in groupe as in the Ministry 
of Agriculture's reporte on the annual oocurrenoe of 
plant diseases, from which most of the nine hundred 
diseases included were taken. Under each host there 
is a list of diseases that, may affect the plant and, 
where possible, the common names applied to these 
diseases are those recommended by the Plant 
Pathology Committee of the British Mycological 
Society. The attempt to name viruses and virus 
diseases will be particularly weloomed by plant 
pathologists. A selected list of literature references, 
mainly English but with a sprinkling of forpign 
papers, is given for the majority of the diseases, and 
each reference is briefly annotated to indicate the 
contents of the paper. Where a paper is abstracted 
in the Review of Applied Mycology a reference to 
this is given. Two indexes are provided, one of 
authors and one of hoste and parasites. 

The selection of the English literature has been 
extremely well made, but many quite uncommon or 
doubtfully parasitic diseases are included without 
comment. Indeed, the value of the book to economic 
workers, both in Great Britain and Overseas, would 
have been greatly increased if the author had 
attempted to assesa the relative importance of the 
diseases, for the number of articles published about 
a particular disease is apt to give a very misleading 
impression of its economic significance. The references 
have evidently been carefully checked, but elsewhere 


` misprints are frequent. W.C. M. 


Commercial A.C. Measurements 
By Q. W. Stubbings. Second edition, revised. Pp. 
xvi+348. (London: Chapman and Hall, Ltd., 1937.) 
15s. net. 
Tas book has been written primarily for testing 
engineers. For students reading for engineering exam- 
inations it will not be so useful, as there are no 
examples given to illustrate the application of the 
theory given to practical work. The author has 
reduced the mathematical theory to & minimum, and 
Bo does not discuss the cases where three vectors 
cannot be represented by three lines lying in one plane, 
or stated the full conditions that must be satisfled in 
order that the power factor of a circuit may be unity. 
Tbe author’s descriptions are easy to follow and 
he is thoroughly familiar with the methods used in 
the testing departments of power stations. Apparently 
it is customary to express the errors of watt-hour 
meters as a peroehtage of the true registration, the 
number being + (positive) if the meter is fast and 
— (negative) if it is glow. The average consumer 
would probably understand the meter card more easily 
if fast were written for + and slow for —. Itis quite 
unnecessary to burden the memory in this cese. 
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Handbook of Engineering Fundamentals 
Prepared by a Staff of Specialista under the Editor- 
ship of Ovid W. Eshbach. (Wiley Engineering Hand- 
book Series, Vol. 1.) Pp. xii +1036+50. (New York: 
John Wiley and Sons, Inc.; London: Chapman and 
Hall Ltd., 1980.) 25s. net. 
Tuts book is divided into thirteen sections beginning 
with mathematical and physical tables and prooeed- 
ing through such other subjects as mathematice, 
“mechanics, flow of fluids, thermodynamics, electricity 
and magnetism, radiation, light, acoustics and 
meteorology, chemistry, metallic and non-metallic 
materials, to a final section on contracts, and certainly 
deals with the fundamental subjecta required by the 
engineer. 

The forty authors responsible for this work have 
been selected in equal numbers from the academic and 


' industrial fields, so that, whilst the theoretical aspects 


of the various subjecta are not overlooked, the prac- 
tical applications of the theories receive due attention. 

Intended as an introduction to the two volumes 
comprising Kent’s “Engineering Handbook", and the 
two volumes constituting the ‘Handbook for 
Electrical Engineers”, all of which are of uniform 
gize, it possesses much useful information, but the 
English reader must always remember that it treate 
of American practice. Although containing nearly 
eleven hundred pages, the book is of convenient size, 
clearly printed, well illustrated, and firmly bound 
in flexible covers; it should prove a useful addition 
to the library of the engineer. 

The Metabolism of Living Tissues 
By Dr. Erio Holmes. Pp. xi+235. (Cambridge : 
At the University Preas, 1937.) 7s. 6d. net. ‘ 
Sm F. Gowrnawp HorxiN8 has written & foreword 
in which be calls this a highly original book. Its 
chief claim to originality probably lies in its popular 
style, which strays from the narrow vocabulary 
y used in soientiflo works in & way that is 
likely to shock the puriste. The book is meant to be 
read straight through by students of biochemistry 
at the beginning of their course, and is likely to 
appeal to such readers. Advantage has been taken 
of the fact that the contemplation of structural 
formule brings methetio satisfaction to many who db 
not really understand them. Such contemplation is 
enoouraged by an invitation to compare the formula 
of the lactoflavin in vitamin B, with the eproethetio 
group of Warburg's yellow pigment. The two sub- 
stances are identical, but it takes the beginner some 
time to discover this fact bepause the two versions 
of the formula are written differently. 

After some general remarks about enzymes, 
oxidations and redox potentials, the metaboliam of 
the liver, kidney, muscles and nervous system are 
discussed in seperate chapters, with particular 
emphasis on carbohydrate metaboliam. This is prob- 
ably the best part of the book. Hormones and 
vitamins are mentioned in later chapters, and their 
formule given. The book is intended as an intro-" 
duction. There is a langer that it wil come to be 
regarded® by students as a complete account "of all 
that they need to know. EA 
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Chemistry of Indian Opium 


By Dr. H. B. Dunnicliff, Chemical Adviser, Central Board of Revenue, 
Government of India 


(PUM is the spontaneously coagulated latex 
which exudes when the partly ripened 
capsules of Papaver somniferum L. are lanced 
on the living plant. On exposure to air, the white, 
pale-yellow or pink latex turns darkish brown and, 
increasing progressively in viscosity, finally be- 
come quite hard. The product, called ‘aw 
opium’, is brown and soft inside, and has a charac- 
teristic smell and bitter taste. As marketed, raw 
opium contains about 15 per cent of water, some 
sugar, salts, albuminous substances and colouring 
matter. Its most valuable constituents are varying 
amounta of the meconates of some twenty-five 
alkaloids, the chief of which is morphine. At the 
time of collection, the content of morphine in 
Indian opium is not less than 8 per cent, though 
16-20 per cent has been recorded when only latex 
from first lancings were taken. Narcotine (5—7 per 
cent) ; codeine (1-2 per cent), papaverine (0-4-1 per 
cent), thebaine (0-2-0-6 per cent) and narceine 
(0-5-1 per cent) are also present. 
Opium waste products and contraband opium 
are used for the manufacture of morphine and 


.other opium alkaloids. Excise opium is used in 


medicine, but in India much is chewed in harmless 
quantities. 

The Hague Convention and the Dangerous 
Druga Convention of 1925 have given international 
definitions to the two other varieties of the com- 
mercial drug, “prepared opium” and “medicinal 
opium". For the latter, selected chaláns of raw 
opium containing 9-5-10-5 per cent of morphine 
are employed. 

In 1926, the Government of India discontinued 
the auctioning of “provision” opium for export 
and undertook the sales direct, the policy for many 
years having been to deal only with Governments. 
Also thé supplies to Far Eastern countries for 
purposes other than medical and scientiflo were 
reduced by 10 per cent annually so as to extinguish 
exports by Decembet 1935. This decision has 
involved great financial sacrifice to India, the sales 
in 1926-27 having yielded 3-36 crores of rupees (a 
crore is ten million rupees, approximately 
£750,000), while, in 1936-37, no revenue was 
collected under this head. 

Experts have been frequently employed to 
report on the preparation of standard opium for 
sale and, for nearly thirty yeprs, the technical side 
of the factory has been under the conjrol of a 
chemist. W. A. Davis, indigo research chemist 


to the Government of India, deputed to report on 
the manufacture of medical opium and opium 
alkaloids at Ghazipur, recommended the instal- 
lation of modern factory and laboratory research 
equipment, and showed how the Ghazipur Factory 
could produce a standard opium in sufficient 
quantity completely to replace that from Turkey 
and Persia in the English and American markets. 
Indian medical opium, the manufacture of which 
at Ghazipur was first undertaken during the Great 
War to replace the supplies no longer available 
from Turkey owing to international hostilities, is a 
better standardised product than that from Turkey. 
Indian opium also contains more codeine (2—4 per 
cent) than the Turkish variety (less than | per cent). 

H. E. Annett and his co-workers’ have made 
valuable contributions to the chemistry of opium 
and ite alkaloids. With Bose, he showed that the 
observed increase in the percentage aah of the 
latex of the opium poppy at each successive lancing 
up to the fourth is accompanied by a decrease in 
the total alkaloid content of the latex. The 
principal loss was in morphine, while the codeine- 
morphine ratio rapidly increased at successive 
lancings. They failed to establish any relationship 
between the nature of the soil and the morphine 
content of the opium grown on it, though there was 
clearly some local factor influencing the power of a 
plant to produce the alkaloids. Different races of 
poppy possibly produced opium of varying mor- 
phine content and special strains oould be pro- 
duced by selective manuring. Organic manures 
caused an increased yield of opium of higher 
morphine content. ‘Similar resulta with super- 
phosphate linked the beneficial effect with the 
phosphorio acid in the manure. 

Indian opium was, and still is, inferior to 
Turkish opium in morphine content. This can be 
ascribed to such factors as faulty methods of 
harvesting, defective lancing and collecting, the 
deterioration of opium on storage and environmen- 
tal conditions in Indias, which are unfavourable when 
compared with those of Turkey, where the latex 
is collected in a moist atmosphere with a falling 
temperature, while the reverse conditions, favour- 
able to bacterial deterioration, prevail in India. 

In cloudy or moist weather a brown, watery 
substance called ‘pasewa’ exudes from opium. It 
used to be employed as lewa’, a mixture of pasewa 
and inferior opium, in pasting poppy petals as a 
protective layer round the balls of provision 
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opium. Opium mixed with excess of pasewa is 
termed ‘pasewa amez’, but little is known of the 
genesis, chemistry or properties of pasewa and its 
peculiar sensitiveness to climatic conditions. 

Considerable controversy arose over the assays 
of opium and ite alkaloids submitted to the 
English market for sale. These differences between 
resulta of the English chemists and the Indian 
factory analysis were traced to different methods 
being employed for the evaluation of the opium 
and the purity of morphine hydrochloride, and 
the interpretation of the results. 

In 1915, the chemical work of the Qhaxripur 
Laboratory was done by the assistant opium 
examiner, W. W. Todrick. His staff was augmented 
in 1915 by a chemical assistant, J. N. Rakshit (Rai 
Sahib, 1926), who eventually succeeded Todrick. 
Later he was designated factory chemist, but in 
1929 he was appointed to the newly created post 
of opium chemist to the Government of India. 

In 1917, Rakshit? showed that opium yields 
about 2-5 per cent ammonia, and, & year later, 
isolated a complex substance he called “opium 
wax"*. Its composition’ varies widely from 
different sources, giving saponification values, 
118-120, acid values, 41-45, and iodine values 
130-170. The presence of hydrocarbons is also 
indicated, and from two other components ; J. N. 
Ray (Lahore, unpublished work) has separated 
acids melting at 76° and 178° respectively, the 
latter being most probably a resin acid. Hence 
Ray suggests that opium wax is probably a resin, 
sinoe destructive distillation yields an oily product 
resembling the higher terpenes. 

Rakahit* isolated porphyroxine from opium and 
reported it to be a crystalline compound with a 
sharp melting point different from the mixtures 
examined by Merck (1837), Dey (1883) and Heese 
(1894). ^ Rakshit's proposed structure for this 
compound has been the subject of criticism in view 
of the development of the chemistry of morphine. 

The determination of the morphine content is & 
most important but controversial question, leading 
to modifications of standard procedure from time 
to time. 

The Indian Opium Factory sales of medical 
opium of standard strength for supply to medical 
men and hospitals have increased from 511 lb. in 
1922 to 1,800 lb. of medical opium powder and 
medical opium cake of B.P.. 1932 strength in 
1936. During the year ending September 30, 1936, 
1578 lb. of crude morphine, 130 Ib. of morphine 
hydrochloride, 14 Ib. of morphine sulphate and 
284 Ib. of codeine were sold from the Factory. 
Cotarnine prepared by the oxidation of narcotine 
has been made to supply special orders. 

Literature on the problem of the loss of mor- 
phine from opium on storage has been summarized 
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in an article by Dunnicliff, Ray and Singh*. Their 
investigations show that the morphine content of 
Indian opium does not fall if it is stored under 
ansrobio conditions in a moist condition but that, 
if dried at 60° and stored in contact with air, it 
suffers a rapid loss of the alkaloid. When dried at 

°_100° and stored out of contact with air, the 
fall in morphine content is small. Simple tritura- 
tion of opium with lime shows that there are 
ammonium salts present, but it is claimed that 
their formation is not due to the degradation of 
morphine as hitherto believed. 

The consumption of excise opium in India has 
decreased steadily for the last six or seven years, 
the issues from the Ghazipur Factory having 
fallen from 12,767 maunds in 1919 to 5,665 maunds 
in 1936. This decline is to be attributed partly to 
the eoonomio depression of recent years and partly 
to the steady increase in the duty on opium. To 
a large extent, opium-eating in India is quasi- 
medical, being used by the poor a8 & very common 
and highly valued household remedy. Its physio- 
logical importance depends not only on its mor- 
phine content but also on the presence of alkaloids 
like codeine, papaverine, etc., which assist in the 
relief of many ailments. 

The conclusion that opium may have an anti- 
malarial action was based on the low incidence of 
malaria in certain districts where opium was 
regularly consumed. Gordon affirmed the pro- 
phylactio value of narootine against malaria, ‘but 
Chopra and Knowles’ have shown that it has 
neither curative nor prophylactic value in malaria, 
even in large doses. 

Ahluwalia, Kochhar and Ray* oxidized narcotine 
to cotarnine in good yield and prepared a number 
of derivatives of cotarnine. One of theee formed 
from resorcinol was found, like quinine, to be an 
antipyretio and toxic to Paramecia. Ite acetyl 
derivative may possibly find some application in 
gynmoology, while cotarnine phthalate is a stypio. 

The opium habit, the physiological results of 
smoking opium, the effect of opium and morphine 
on the human system and morphine addiction in 
India have all received the attention of «oientifio 
workers and official commissions’, from the reporte 
of which valuable information on these important 
sociological problems may he found. 


Factory, Ghaztpur, by W. A. Davis (Govern- 
rent Em, V U.P., "e M by f a 
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Recent Caterpillar Plagues in Great Britain 


pu. Spiders occurrence of the caterpillars of . 


the Antler moth (Chareas graminis L.) in the 
north of England and Scotland, and of the Willow 
‘Small Ermine’ moth (Hyponomeuta rorella Hb.) in 
Suffolk, have been the subject of considerable 
comment, not to say confusion, in the daily Press, 
and since the two outbreaks are of a very different 
type a brief account of their essential features 
may be of interest. 

The species first mentioned is widely distributed 
throughout Great Britain, haunting chiefly moor- 
or downland, and the poorer types of pasture, 
where the larve feed on Festuca ovina, Nardus 
stricia, and grasses of a similar type. In lowland 
regions, the Antler moth appears never to increase 
to such numbers as to do appreciable harm ; but 
in hill districta from South Wales and Derbyshire 

‘northwards, moorland pastures, usually at a con- 
siderable elevation, may suffer very severely, the 
grasses being largely destroyed and only a brown 
‘mat’ of dead grass left. The caterpillars then 
occur in such numbers as to be driven by starva- 
tion to migrate in vast hordes, blocking streams 
and water courses, or collecting in heaps gt the 
base of walls or other obstacles. This migratory 
stage, if that term be applicable, is reached when 
the caterpillars have nearly completed their 
feeding, and although a certain proportion crawl 
downhill towards the lowland meadows, the latter 
never seem to be damaged. Antler moth out- 
breaks occur relatively infrequently, as the fol- 
lowing records show, although there may have 
been others on a smaller scale of which records 
have been overlooked, notably between 1827 and 
1881: : 

e 1827 Skiddaw'. 

“1881 Lancashire (Clitheroe), 

» 1884 Glamorgan’. 

1884 Selkirk. 

1894-95 Selkirk and south-west Scotland’. 

1910 Glamorgan‘ 

Derbyshire*. 

Wales (Brecon). 

Brecon Beacons and Cader Idris, north- 

west England. 

Cader Idris (slight compared with 

1930), north-west England, Scotland. 


Derbyshire*. 


1937 


It is evident, therefore, that outbreaks seldom 
* occur for more than two years in succession in the 
same area, and often they &re confined to single 
year’ with long intervals in between. The factors 


that lead to these enormous increases in numbera 
are at present unknown. The outbreak in Derby- 
shire in 1917 was investigated by Imma and Cole’, 
and they suggested that these factors were possibly 
climatic, and the fact that the hills were snow- 
covered in 1916-17 might have given the species 
greater protection during that winter. Since, 
however, the insect spends this season in the egg 
stage (a fact not then known) this explanation is 
not very likely to be oorrect.. An alternative 
suggestion discussed by Imms and Cole was that 
the failure to burn hill pastures during the Great 
War had favoured the outbreak, but again this 
explanation can scarcely apply generally, and it is 
more probable that the causes of an outbreak are 
complex and due to the interaction of both 
climatic factors and the varying incidence of the 
natural enemies of the moth. 

The matter clearly needs investigation ; but owing 
to the considerable period of years that may elapse 
between outbreaks and the necessity for intensive 
field and laboratory work every year, regardless 
of outbreaks, the problem would seem to be more 
appropriate to a university department with a 
succession of studenta than to a research worker 
in economic entomology, who would not be able 
to give annually so large an amount of time required 
to a problem that, taken over an average of years, 
is not of great economic importance. Ño far as 
direct control measures are concerned, nothing of 
& practical nature is yet known, since the value 
per acre of moorland grazing is Bo amall that it 
will not carry any appreciable expenditure on 
caterpillar control. 

The Antler moth outbreaks are thus typical of 
a resident species that normally occurs in small 
numbers, but is occasionally released from the 
factors that exercise a natural control. 

The outbreak of the other species attracting 
attention, the Willow Small Ermine moth (Hypo- 
nomeuta rorella) ia of a different character. This 
moth, until 1936, was regarded as a very rare 
species in Great Britain, having been noted only 
in Sussex and Dorset, and even in these counties 
there seems to be no record of any permanent 
colony. In 1936, however, the marshland willow 
trees in the neighbourhood of Beccles in Suffolk 
were found to be heavily infested by the larvm, 
and specimens were also received from Barnby, 
farther down the Waveney valley, while a single 
specimen was taken at Rockland Broad in the 
valley of the Yare in Norfolk, some twelve miles 
from Beccles’. 
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According to Goldsmith, who first recorded the 
Suffolk outbreak*, larve had been noted at Beccles 
some five years before his attention was directed 
to them. It is thus poesible that there may have 
been a small nuclear colony of the species in Suffolk 
for many years. This, however, is not very likely, 
sinoe the Beccles neighbourhood has been fairly 
well worked in respect of the Lepidoptera, and the 
‘nests’ of the larvæ are so conspicuous that they 
could scarcely be overlooked. On the whole, it is 
more probable that the species is & recent arrival 
in Suffolk, having either flown or been carried by 
boat from the Continent. 

If this suggestion is correct, the oonditions 
favouring an epidemio increase might easily have 
been fulfilled, since the moth would arrive without 
its natural parasites, and feeding upon willows in 
a marshland district, where other members of the 
genus are not abundant, it would gain some years’ 
start before being found by any indigenous para- 
sites. In 1936, the rate of parasitism was certainly 
very low. Mr. Stringer, of the British Museum 
(Natural History), reared from Beccles larve the 
Species Herpestomus brunneicornis Grav., an ichneu- 
monid that frequently attacks the allied Hypono- 
meuta padela; but the writer obtained no 


parasites whatever either from Beccles or from’ 


Barnby material. 

Provisionally, then, H. rorella may be regarded 
as an invader (in oontradistinotion to the indigenous 
C. graminis), and although it is very unsafe to 
prophesy, it is at least possible that it will be 
increasingly parasitized, and even perhape brought 
completely under control as soon as it is discovered 
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by the parasites of our native species of Hypono- 
meuta—a process that might be hastened artificially 
if it were considered worth while. 

As to the economic importance of the insect, 
it is not possible as yet to give any definite opinion. 
If cricket bat willow or besket willow were attacked, 
the species might prove a serious menace, notably 
to the former, since the spraying of large trees is 
seldom commercially worth while. Fortunately, 
there is some hope that neither will be affected. 
In Suffolk, the trees that are suffering appear to 
be Salix alba (although the writer claims no expert 
knowledge in this respect). However this may be, 
larves of the roreka brought from Beccles, and also 
others reared in captivity from the egg, have been 
given the foliage of the true cricket bat willow, 
but neither in 1936 nor 1937 were they able to 
survive on it. Similarly, they refused to feed on 
Salix caprea or other ‘sallows’, or on one of the 


- basket willows that was given them. The experi- 


menta were not sufficiéntly extensive to justify 
any final conclusion in respect of the cricket bat 
willow, but they are at least suggestive and show 
that H. rorella is very specific in ita tastes. 

A note on the outbreak in 1936 was published 
in the Entomologist, to which readers may be 
referred for a description of the larve and the 


damage they do. J. C. F. F. 


‘Curtis, “Farm Inseota", 507 (1833). 

* Ormerod, ‘Report on Injurious Insects’, 21 (1881). 

* thid., 16 (1884). 

! id , 12 (1885). 

1 ibid., 12, (1894) ; 18 (1898). 

* Imms and Oole. J. Board Agric, P, 516 (1017-18). 
1 Fryer, EmtomolegiM 69, 269 (1036) 

*Goldumith, Entomolegist, 6B, 217 (1036). 


Nottingham Meeting of the British Association 


A? has already been announced, the annual 
meeting of the British Association will this 
year be held in Nottingham on September 1-8, 
under the presidency of Sir Edward Poulton. 
Twice previously the Association has held its 
annual meeting in Nottingham. In 1866, before 
the foundation of University College, Nottingham, 
Mr. Justice Grove, Q.C., the inventor of the Grove 
cell, was president. It was at this meeting that 
Wheatetone was president of Section A (Mathe- 
matics and Physics), before which Joule read a 
ahort paper on the heating effect of an electrio 
current in a wire, and one wonders if this paper 
was an abridged version of that which Wheatatone 
is reputed to have rejected in his capacity as & 
referee for Royal Society publications. At the 
same meeting, Sir William Huggins gave an evening 


' more 
Frank Buckland, T. H. Huxley, A. R.eWallace, 


discourse on the applications of spectroscopy iw 
the problems of stellar constitution. Among the 
istinguished members present in 1866 were 


W. Crookes and H. E. Roscoe, while Dean Farrar 
contributed to discussions on the teaching of 
scienoe in public schools, and C. F. Varley reported 
on the Atlantic cable successfully completed a 
month before the meeting. Among the visita paid 
to local industrial undertakings was one to Messrs. 
Taylor’s bell foundry in Loughborough, and it is 
pleasant to think that members will again have an 
opportunity of visiting the works this September. 
In 1881 the University College, Nottingham, 

buildings in Shakespeare Street, near the centre ' 
of the city, were opefted, and these were the heed- 

quarters°of the Association at ita annual meeting 
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in 1893. Dr. J. 8. Burdon Sanderson was president, 
and Sir Richard Glazebrook was president of 
Section A, which was remarkably active, and at 
which a committee presented & report on the 
foundation of a National Physical Laboratory. 

This year the Association will hold all ita sectional 
meetings in the University College buildings in 
University Park, provided by the munifloenoe of 
the late Lord Trent and opened by H.M. King 
George V in July 1928. Here the members will 
be able to enjoy extremely pleasant surroundings, 
and, if they wish, refresh themselves in an open- 
air swimming pool. 

Nottingham is the centre of a large number of 
industries; ita connexion with textiles is well 
known, and there are large chemical, mining, 
tobacco, bicycle and general engineering under- 
takings in the city and immediate vicinity. Since 
the last meeting here, interest in lace manufacture 
has declined, or, rather, been replaced by activity 
in hoslery manufacture. Visita to representative 
works have been arranged, including an excursion 
to a coal mine, and the Geography and Geology 
Sections of the Association are combining in a 
discussion on the potential resources of the area. 
Members visiting Nottingham for the first time 
wil find muoh to interest them in the many 
excursions which have been arranged to the 
surrounding oountryside. 

A meeting in which local members should be 
considerably interested is an evening discussion 


Obituary 


Prof. Thomas Mather, F.R.S. 


HOMAS MATHER was a man who worked his 
way up to an important and honourable position 

m a starting condition devoid of all advantages 
ue to financial or personal support. His early 
trainmg was that of & carpenter. By strenuous 
evening study he won a Whitworth Scholarship at a 
time whet these scholarships were few in number 
and of greater money value than is nowadays the 
case. With the aid of this scholarship, he supported 
himself at college throughout a fairly complete course 
of full-time study. His early education was not such 
as to make it possible for him to meet all the academic 
conditions at that time needed in order to qualify for 
a science degree. He could not get a degree but he 
could, and did, work hard at physical, mathematical, 
and engineering subjeote, so as to leave college with 
a thorough grip of them. He next became an assistant 
eto Prof. W. E. Ayrton at the start of the technical 
teaching work financed by the City and Guilds of 
Londpn Institute. He. followbd Prof. Ayrton from 
the college at Finsbury to the one at South*Kensing- 
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arranged between six sections on the planning of 
the land of Britain. A joint meeting of the Educa- 
tion and Geology Sections to discuss the teaching 
of geology in schools is also likely to be keenly 
followed, and Mr. H. G. Wells’s presidential 
address to the Education Section will naturally be 
of considerable interest. In addition to the evening 
discourses, one on “‘Llusions of Colour” to be given 
by Prof. H. Hartridge and another on ‘‘Grass and 
the National Food Supply” by Dr. R. E. Slade, 
& series of popular lectures for non-members has 
been arranged in the neighbouring towns. Dr. 
Alexander Wood will address a company of 
Nottingham ohildren on "Noise", Sir Gilbert 
Walker will talk to a Derby audience on “The 
Science of Sporta", Mr. R. Kay Greeswell will talk 
on “Rivers” at Linooln, Dr. J. E. Constable on 
“Everyday Application of Physica” at Long Eaton, 
Prof. J. Walton on “Coal and its. Origin” at Mans- 
field and Mr. T. M. Herbert on “Transport of 
Food" at Newark. . 

The Lord Mayor and members of the City Council 
will hold a civio reception at Nottingham Castle 
on Thursday evening, September 2, and the College 
Council will give a garden party on September 7. 
On these occasions members should find ample 
opportunity of meeting many of the local scientific 
workers and citizens who are interested in the aims 
and objecta of the Association and who are work- 
ing to make the Nottingham meeting a successful 
one in every way. 


Notices 


ton which `s now part of the Imperial College. On 
the death of Prof. Ayrton he succeeded him as pro- 
feasor of electrical engineering. When he died on 
June 28, he had lived more than eighty-one years, 
and during half that period he was a fellow of the 
Royal Society. 

Mather joined Prof. Ayrton’s staff at Finsbury in 
1881 before the College was actually built, and while 
the City-Guilds classes were carried on in a boys’ 
school, part of the playground of which was after- 
wards used as the site for the College. The classes 
at the school and later on at the College were held 
mainly in the evening, and were thronged with adult 
students all engaged in the new industry of electrical 
engineering. At that time, trained men were not to 
be found, and electrical engineering departments did 
not exist. There was & new and sudden demand for 
large laboratory classes to train men in the use of 
apparatus utilizing electrical currents of a magnitude 
previously unknown. The development of suitable 
training courses with corresponding testing apphances 
called for much ability and mitiative. Prof. Ayrton 
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at first directed this work, but later on was content 
to leave it almost entirely in the capable hands of his 
assistant. The work grew in volume and altered in 
character with the change from the Finsbury to the 
South Kensington College, with the establishment of 
three-year College day-courses, and with the rapid 
development of electrical engmeermg. As years 
passed, the laboratories had to be enlarged and 
their t increased, and many new members 
of the ‘staff had to be engaged. Mather throughout 
remamed in control. The main work of Mather's 
life consisted m the development of these 


laboratories and in the constant assistance given by - 


him to those who worked m them whether as 
ordinary course students or as exceptional ones, 
like Duddell, carrying out important cn 
work. 

For many years, Mather could not lecture since 
his speaking suffered from an impediment so serious 
that he often had to resort to paper to explain what 
he wished to gay. He was quite unable to teke pert 
in the discussions at the Institution of Electrical 
Engineers, or at the Physical Society. Had he been 
able to do go, he would have been more adequately 
appreciated outeide the College than was the case. 
His struggles to overcome his disability were at times 
pathetio, but during and after 1914, to the astonish- 
ment and delight of everyone who knew him, he 
was able to give lectures. These were highly esteemed. 
by his students. 

From the pure science point of view, Mather’s 
most valuable work was an investigation conoerning 
details in the improvement of the standard cell and 
involving an accurate determination of ita electro- 
motive force. This work formed the subject of papers 
to the Royal Society, and was probably the main 
factor determming his election to the fellowship of 
the Society. i 

Technical men will remember Mather best for & 
number of pepers written, mostly in conjunction 
with Prof. Ayrton, dealing with improvements in 
the construction of electrical instrumenta of all kinds. 
An instance is a seb of papers on galvanometers and 
accessories such as the well-known Ayrton-Mather 
shunt. Another consists of his work on electrostatic 
voltmeters, which involved most skilful and careful 
demgn. These instruments were widely used m 
practice, since at the time they were first produced 
they were much wanted and were the best available 
instruments of their kind. The precision watt- 
meter of Mather and Duddell is another instance of 
the excellance and care in detaih of Mather’s work. 
First-rate instruments and appliances suitable for 
college or industrial testing are now commonplace 
articles of commerce, but such a result could only be 
reached after much previous work had been done m 
laboratories established for technical teaching. Mather 
was one of the earliest and ablest pioneers in this 
work. 

In nature, Prof. Mather was most modest and 
retiring. He was always kindly and willing to help in 
either simple or advanced work, and never wished 
to have such help acknowledged m public. He was 
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personally much liked and was held in honour by 
all who knew him. It would be hard to value too 
highly the influence of a man who spent so many 
years guiding the laboratory trainmg of ordinary 
studenta and in helping in the research work of others, 
many of whom have become highly distinguished 


men. 


Pror. ALBERT GRIFFITHS was born at Chester on 
October 8, 1867, and after the removal of his family 
to Manchester was educated at the Manchester 
Central School, the Royal College of Soienoe, London, 
and in 1887 wan the Dalton entrance scholarship to 
the Owens College, Manchester, then one of the 
constituent colleges of the Victoria University. He 
was one of the first studente to read for the honours 
degree in physica of the University, and at the end 
of his first year was awarded the Heginbottom 
Scholarship. ` He obtained the degree of B.Bo. with 
first-class honours in 1890, and went to Germany 
to dontinue his studies at Freiburg. 

In 1893 Griffiths was elected to a Bishop Berkley 
fallowahip at the Owens College, and commenced a 
series of electrical researches, an account of which he 
published in the PAdosophical Magasine, vol, 89, in 
1895. He was appomted demonstrator in physics on 
the termination of his fellowship in 1895 and lecturer 
in physice at University College, Sheffield, in 1898. 

Griffiths obtained his D.Sc. degree in 1899 and in 
the following year, after acting as head of one of the 
students’ hostels at Sheffield, was appointed head 
of the physics department of Birkbeck College, 
London, and ultimately professor of physics. He 
held this position until his retirement in 1988, and , 
founded a school of research which concerned iteclf ^ 
mainly with problems of diffusion of salts in solutions 
and improvements in the methods of determining 
coefficients of diffusion. Heart trouble set in during 
the summer of 1985 and became rapidly worse early 
in 1987; he died on‘ May 24. He leaves a widow and 
one son. 


We regret to announce the followmg deaths : 


Prof. H. E. Armstrong, F.R.8., emeritus profeasor 
of chemistry in the Imperial College of Seence and 
Technology, City and Guilds (Engineering) College, 
on July 18, aged eighty-nine years. 

Dr. A. A. Bialinyoki-Biru]e, formerly director of 
the Zoological Museum of the Russian Academy of 
Sciences, known for his zoological work in the Arctic 
and for systematic work on scorpions and Bolifugidm, 
aged seventy-three years. 

The Right Hon. Lord Ernle, M.V.O., president of 
the Board of Agriculture and Fisheries in 1916-19, 
who received the Gold Medal for 1935 of the Royal 
Agricultural Society ''for distinguished service to the | 
farming industry", on July 1, aged eighty-five years." 

Prof. A. W. Gibb, meritus professor of geology 
in the Wniveraity of Aberdeen, on July 12,” aged 
seventy-three years. 


NATURE 


Jurv 17, 1937 


News and Vtews 


HLM. the Queen and the University of Edinburgh: 

AT a special graduation ceremonial on July 8, the 
Senatus Academicus of the University of Edinburgh 
conferred on Her Majesty the Queen the honorary 
degree of doctor of laws. The degree was conferred 
by the vice-chancellor, 8ir Thomas Holland, who 
expreased to Her Majesty the thanks of the Univer- 
sity. In her reply, Her Majesty said, "I thank you, 
Mr. Vice-Chancellor, for the very kind words with 
which you have admitted me to-day to your Roll of 
Honour, and I assure you that I deeply appreciate 
the distinotion which the University of Edinburgh 
has conferred upon me. As a Scotswoman I know the 
high value which my fellow-countrymen set upon 
education, and the important part which a university 
such as this plays in the civic and national life. It is 
very gratifying, therefore, to me to feel that as a 
member of this great University I am connected with 
80 important a centre of Scottish life and thought. 
It is my earnest hope that this ancient foundation 
will long continue to prosper, and I can assure you 
that its interest will always lie very close to my 
heart.” Among those present were the Right Hon. 
Ramsay MacDonald, and Prof. J. Graham Kerr, 
two of the members of Parliament for the Scottish 
‘Universities. 


Sir David Prain, C.M.G., C.LE., F.R.S. 
Sonswririo workers in general and botanista in 
‘particular wil join in congratulations and good 
wishes to Bir David Prain on the occasion of his 
eightieth birthday, which he celebrated on July 11. 
Bir David Prain’s career as a botanist began with his 
appointment as curator to the Calcutta Herbarium 
some fifty years ago. After twenty-one years’ dis- 
tinguished service to the cause of botany, both pure 
and applied, in India, Sir David was appointed to 
the directorship of the Royal Botanic Gardena, Kew, 
® post which he occupied no lees successfully for 
seventeen years. On the present occasion, however, 
we thmk not merely of bis many services to the 
welfare of science but aleo of his personality that has 
gained for him both the esteem and the affection of his 
colleagues. It was this personality and his wise 
council that rendered Sir David so eminently suc- 
cessful during his preeflency of the Linnean Society 
and of the Imperial Botanical Congress, and caused 
him to be in Bo great demand as a chairman. That 
his kindly charm and valued advice may be long 
spared to us will be the wish of all his colleagues. 


Prof. R. M. Gordon 


Pror. R. M. Gogpox, profeesor of tropical diseases 
of Africa in the University of Liverpool, has been 
awarded the Chalmers Medab of the Royal Society 
of Tropical Medicine and Hygiene, whioB is given 
annually for research of outstanding merit in tropical 


medicine or hygiene. It is one of the conditions of 
the award that the reormpient should be lese than 
forty-five years of age. Prof. Gordon’s first ex- 
perience of medical research in the tropics was in 
Brazil, where he worked for several years on the 
Amaron, in the laboratory at Manaos directed by 
the late Dr. Wolferstan Thomas. After this, he was 
transferred to the staff of the Sir Alfred Jones research 
laboratory in Sierra Leone, West Africa, where he 
has since remained. In 1929 he became director of 
that laboratory, and in 1980 the University of Liver- 
pool elected him to the chair of tropical diseases of 
Africa. Prof. Gordon has not been in the fortunate 
position of being able to select a subject and settle 
down for a long period of years of quiet research, in 
& specially equipped laboratory, aided by well-trained 
laboratory assistante, and free from administrative 
and financial worries. On the contrary, he has at 
all times had to carry out many routine duties and 
with which to contend. When it is remembered also 
that the whole of his research has been conducted in 
the trying climate of the worst parta of the tropice, 


.it is & great testimony to his initiative and per- 


severance that he has succeeded in maintaining & 
standard of work which compares so well with that 
of colleagues working in much more favourable 
circumstances. 


De. Gorpon’s first publication was from South 
America, in the year 1921, and dealt with an experi- 
mental investigation into the feeding habite of 
Stegomyia calopus. In 1922 he published a record of 
the ancylostomes collected at sixty-seven autopsies ; 
it was this early interest in the subject which led 
soon after to the publication from Sierra Leone in 
1925 of & very important paper “On the effect of 
Anocylostome, Ascaris and Trichuris infection on the 
health of the West African natives’. In bilharrissis, 
which constitutes & serious menace in large areas of 
Sierra Leane, as in many other parte of the tropioe 
and sub-tropice, he has made notable advances by 
the discovery of a focus of Bslharsia mansoni infec- 
tion, and by a very complete experimental study of 
the mode of transmission, and of the much debated 
question of the anatomy of the cercaris. His oontri- 
bution to the study of malaria in many of rte aspects, 
especially. as it affecta pregnant women in endemic 
areas, and to the subject of metazoan immunity, 
assume the greater value the more research on these 
subjects advances. His latest paper records the 
discovery of typhus fever in West Africa, a discovery 
which is clearly destined to have far-reaching resulta. 
His investigations into the distribution and bionomica 
of anopheline mosquitces in the Freetown area, 
carried on steadily now for many years, have yielded 
and will yield valuable data applicable to similar 
regions throughout the tropics. 
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General Hertrog and the South African Protectorates 


GzxwuRAL Harrroc, Prime Minister of the Union 
of South Africa, on his return to South Africa from 
attending the recent Imperial Conference in London, 
once more raised publicly the question of the transfer 
of the administration of the native Protectorates in 
South Africa from the Imperial Government to the 
Government of the Union. According to a message, 
which appeared in The Times of July’7, he alleged 
that the British Government has failed to carry out 
pledgee of early transfer, which were not only con- 


veyed to him personally by the responsible minister ` 


on several occasions, but also were embodied in the 
agreement which formed the substance of the aides- 
mémotre framed and made public m 1935. He went 
on to asert that instructions issued by the British 
Government to ite administrative officials in the 
Protectorate have failed to carry out an undertaking 
to direct those officials to bring their influence to 
bear on the natives in such & manner as to induce in 
them an attitude favourable to the transfer to the 
Union. 


Mx. Maroonx MaoDonaxn, Secretary of State for 
Dominion Affairs, lost no time in his reply to General 
Hertzog's oritioisms. In a statement to the House of 
Commons on July 9, he made it clear that not only 
was there no agreement that transfer would take 
place within a specified time, but.also that when 
General Hertzog had urged upon him im a personal 
interview that transfer should begm in the near 
future, he had pointed out in his reply that the 
situation described in the atde-mémotre had not 
greatly altered. Further, he went on to indicate 
that General Hertzog has been kept fully advised of 
developments in the matter of the Protectorates, not 
least of the terms of the instructions issued to officials, 
in which he has fully concurred. Not only did Mr. 
MacDonald’s action meet with the full approval of 
the House, but also his further reiteration of the 
pledge that no action in the matter of transfer would 
be taken without previous consultation of the 
inhabitants of the Protectorates received ita full 
endorsement. 


Grassland Management in Great Britain . 

Ix his presidential address delivered on July 14 to 
the Fourth International Graseland Congrees held &t 
Aberystwyth, Prof. R. G. Stepledon gave &n in- 
teresting summary of his views concerning the 
approach to grassland problems in general and also 
in relation to the special circumstances of grassland 
management in Great Britam. The most hopeful line 
of attack on the general problem, Prof. Stapledon 
believes, is by employment of the regional survey 
method, as developed by the Aberystwyth workers 
in their treatment of the grasslands of Wales. The 
procedure is to map, classify and plan on the basis 
of natural regions; adapting to each the correct 
type of implementa, fertilizers and especially the 
correct strains of seeds. The breeding of herbage 
plante should be carried out in the area for which 
they are intended, and interchange of genes between 
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different countries is more likely to be fruitful than 
interchange of seeds. Of the many factors concerned 
in the making of useful graseland, the animal is by 
far the most important ; next comes the leguminous 
plant. Improvement m many instances consists in 
setting up such soil conditions that a suitable legume 
will grow, and then adopting a system of manage- 
ment to favour the legume as well as the grazing 
animal. Then follows the possibility of. growing 
superior herbage plants that had never succeeded 
before in that area. 


TURNING now to some of the special problems of 
grassland farming in Great Britain, Prof. Stapledon 
made a strong case for the use of the plough on 
grassland wherever possible. The method should be 
to graze hard before breaking up with the view of 
laying up a store of organic manure or ‘stock nitrogen’ 
in the soil. After ploughing a dressing of lime 16 
given, and the accumulated fertility is then in shape 
to be cashed in the form of some arable crop or 
immediately put back into stil better pasture. 
Another point of the greatest importance is the 
production of out-of-season keep. Much has been 
done lately to conserve summer grass in dried form 
for winter feeding, but some progreas has been made 
in growing good quality- fresh grass for use between 
December and March. It is a case of species and 
management. Choosing winter green streins of 
plante, the grass is heavily manured through the 
growing stock, further aamsted by a little mineral 
nitrogen, and rested from the end of summer -on- 
wards. Working in this way, the Aberystwyth 
workers have secured on occasions as much as 1} tons 
of'dry matter per acre with 14-20 per cent of crude 
protein between Christmas and the end of March. | 
Here again young leys offer more possibilities than 


permanent pasture. 


Archzological Excavations at Tell Duweir, 1936-37 
Ax exhibition of antiquities from Tell Duweir, the 
ancient Lachish, in Palestine, opened at the Well- 
come Research Institution, Euston Road, London, 
N.W.l, on July 12. These antiquities, with an 
extensive series of photographs of the site and €f 
the work of excavation in progress, represent the 
resulta obtained by the Welloome-Marston Arohmo- 
logical Research Expedition to the Near Kast in the 
season 1936-37. The excavations were again under 
the direction of Mr. J. L. Starkey. The operations 
of the season were directed mainly to the investigation 
of three areas—the north-east corner of the mound 
on ground rising from the valley to the level of the 
moat of the Hyksos period; the great rock-cut 
excavation of shaft discovered in 1935, now ascer- 


tained to measure eighty-five feet long by seventy . 


feet broad, with & depth of ninety feet; &nd the area 
lying behind the south-west gate, with the rising 
ground to the east reaching up to the walls of the 


Jewish palace. In the last-named area, water-borne ° 


deposits on the anaient roadway as ib, descends 
sharply en approaching the threshold of the ‘inner 
gate, which had been due to the blocking of the 
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drainage by the fall of the gateway before assault 
and conflagration, afforded the first tangible archwo- 
logical evidence differentiating the two Babylonian 
attacks of 597 5.0. and 588 B.O., hitherto not clearly 
to be distinguished. Tunnels cut in the contente of 
the great shaft—water-borne deposits, overlying the 
stones of the collapsed walls of the Jewish city—have 
as yet afforded no evidence of exita or means of 
access, nor can the purpose of the shaft yet be 
determined. Work on this rock-cut shaft, it can be 
Been, was still incomplete, when it was abandoned, 
possibly as a result of frontier troubles before the 
fall of the Jewish kingdom. 


A NOTEWORTHY feature among the exhibits ia the 
collection of scarabs, which with the character of 
the amulets found at Tell Duweir in Sixth and 
Seventh Century tomb-groups illustrate the per- 
sistent influence of Egyptian beliefs and ways of 
thought among the peoples of southern Palestine. 
In one of the numerous rock tombe of the north-east 
corner of the Tell nearly two hundred scarabe of the 
Eighteenth and Nineteenth Dynasties were found. 
A continuous series of scarabe with the Royal name 
now oovers the whole period of Egyptian oocupa- 
tion, with the exception of a gap of some fifteen years 
under Akhenaten and Tutankhamen. . One of the 
moet interesting objects in the exhibition, however, 
is & copper dagger, found in the excavations of 1984, 
but recently cleaned by the Palestme Museum of 
Antiquities and on loan by the Palestme Govern- 
ment. It belongs to the Hykoe period and is oer- 
tainly not later than 1600 B.o. Its interest hes in 


the fact that it is now seen to-bear on one side - 


characters in & pictographio script, affording proof 
of the development of a script independently of both 


" Egypt and Mesopotamia. With the evidence of these 


Pictographs of the now famous mscribed ewers and 
of the no lees remarkable Lachish letters of the pre- 
exilio period, of which a detailed study by Dr. Harry 
Torezyner ig now in the press, it is now possible to 
Piece together something of the history of the 
development of writing in Palestme. The exhibition 
will remain open until August 7, & cinematograph 
E of the work of the expedition being shown twioe 

&ily ; and on July 16 at 5.80, and July 28 at 6 p.m. 
lectures on the new discoveries wil be delivered by 


e _ Mr. Starkey at the Wellcome Research Institution. 
e 


Gold Mining with the Aid of Aeroplanes 

Muaans Fraser AND Cuatmans, of Erith, Kent, 
have recently equipped’a gold mine at Progreeso in 
Peru, which is at a height of 12,800 feet above sea- 
level in an almost, macceasible district about ninety 
miles south-west of the city of Cuzco. A description 
of this mme and of some of the difficulties that had 


' to be overcome in transporting the whole of the 


mine equipment, weighing 150 tons, and the build- 
ings, weighing about 1,000 tans, to the site of the mine 
*is given in the G.E.C. Journal (General Electric Co.) 
for May by W. Bullock. A railway line runs to within 
about seventy miles of the mine; the osnnexion 
between them is a mountain track, which can only 
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be traversed by mules and llamas, and the journey 
tekes fourteen days to complete. As the track over 
the mountains is often merely a narrow ledge on 
the side of a steep hill, it is impossible to carry by 
animals pieces of machinery or equipment more than 
10 feet long. Sectionalizing the plant to this extent 
rendered this mode of transport impracticable. The 
engineers therefore chartered and equipped two 
aeroplanes, each capable of carrying a load of two 
tons. In this way it was found possible to transport 
reasonable loads by air. The actual time taken by 
air was about one hour and that taken by a llama 
was 14 days. The cost of the latter method, if it 
had been practicable, would have been one third the 
cost of transport by air. The ore, after being mined, 
is reduced in a 'breaker''and brought into the mill 
on a belt conveyor. It is crushed to pieces of about 
2 in. cube size and distributed into a 450-ton crushed 
ore bin situated behind the stamp mill, which is 
provided with 24 stamps each having a fallmg weight 
of 2,100 Ib. 


Pollution of Sea and Shore by Oil 


Fon several years, persistent complaints have been 
made about the damage caused to organisms upon the 
sea-shore and particularly to birds which frequent 
the surface by oil discharged from ships. The number 
of birds whose feathers become so coated with the 
„discharge that they are unable to fly or to dive for 
food, and in consequence die a slow death from 
starvation, has been reported to be very great in 
some years and in some places. From preliminaty 
investigations into the whole subject of oil pollution 
at sea, Prof. N. K. Adam has written a report, 
submitted to the Council of the Royal Society, and 
printed for private circulation, the general effect of 
which is to allay some of the fears aroused by the 
earlier records and surmises. In the seas about the 
British Isles, the principal sources of oil are wrecks, 
fuel oil accidentally discharged, usually from ballast 
tanks, and sludge from the cleaning of oil tanks on 
tankers or oil-burning ships. But the nuisance due 
to the oil appears to have diminished in recent years, 
owing partly to the regulations which now prohibit 
the discharge of oil or oily water near the coast, and 
partly to the increased use of separators on board 
Ships. A reassuring statement is that fuel oil entirely 
loses its tendency to spread after a few weeks at 
ordinary temperatures on a water surface in contact 
with gravel. On the surface of the see also it seams 
“to disappear, for it is rare to see an oily film, and 
it has been found that no appreciable amount is 
present as an invisible film. ` 


As regards damage caused by oi to marine plant 
and animal life, the evidence is inadequate and often 
contradictory. Prof. Adam’s impression is that the 
moderate amount of pollution round our ooaste 
appears to be doing little damage to life, other than 
birds, either between tide-marks or below low tide 
level; and that in other places, if thare is very 
heavy and continuous oil pollution, life between tide- 
marks is seriously affected, but there is not much 
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evidence of damage below low tide. The impression 
of the present writer, however, for what it is worth, 
is that in a limited area where pollution may be high," 
animals not exposed between tide-marks suffer and 
may be exterminated, and the supposition was that 
even if adult seasile forms mgy be able to withstand 
pollution, the delicate free-swimming ciliated larves, 
by which most seasile forma propagate, succumbed, 
and multiplication accordingly ceased. But that and 


several other matters referred to in the report await 


the test of experiment. 


Economic Value of an Experiment in Transplanting 
Fon some seventy years before 1917, the State of 
Pennsylvania possessed no beavers, and in that year 
two, imported from Wisconsin, were set free. Between 
1917 and 1924, 94 beavers were imported and liberated 
at a cost of about 50 dollars each. Bo rapidly did 
the creatures multiply that it soon became necessary 
to transfer some to other parta of the State. A survey 
by the Board of Game Commissioners gives an idea 
of what the increase meant: in 1981 there were 899 
beaver dams with an estimated population of 4,377 ; 
in 1984, the population had risen to 15,000. During 
the trapping season of 1984 the number of beavers 
taken was 6,455, and the pelts brought the trappers 
a sum total of 22,610 dollars. Wherever beavers are 
doing damage, as in farming communities or in 
irrigation areas, the policy of the U.S. Bureau of 
Biological Survey has been to encourage and aid in 
the transference of the animals to carefully selected 
sites where their dam building may aid in the cause 
of conservation. To further this policy, the Bureau 
has published a Farmers Bulletin (No. 1768) on 
“Trapping and Transplanting Live Beavers”, in 
which live-beaver traps are desoribed and trapping 
methods and transport are discussed for the help of 
farmers, stockmen, foresters and others interested 
in beaver control. i 


An Air-Conditioning Unit 

AN air-conditioning unit is usually a amall cabinet, 
the only external evidenoe of ite purpose being two 
small grilles. In Engineering of July 9, a deeoription 
is given of one meant to stand on the room floor and 
placed near a window as the air inlet can then be 
readily arranged. It is about 40 in. high, 30 in. wide 
and 18 in. deep. It is electrically operated, and the 
supply cable can be plugged into any existing power 
point such as one used for a radio cabinet. With the 
air-cooled type this is all that is required, but with 
the water-cooled type connexions are needed with 
the water supply. In both summer and winter, the 
incoming eir is first filtered ; the inlet is a permanent 
fixture and does not interfere with opening the 
window for cleaning. Otherwise the window is kept 
closed to keep out the noise of street traffic. The fan 
is driven by & motor independent of the fans used 
for cooling and so oan provide ventilation without 
either heating or cooling, if the outside air is in the 
desired condition. The cooling of the air and the 
removal of exceas moisture by condensation is 
effected by & special refrigerator. The condensate is 
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then re-evaporated and carried outside, go no drain- 
pipe is required in the air-cooled unit. For increasing 
the moisture in the air, the water in the humidifier 
tank is vaporized by an electric immersion heater. 
The relative humidity is settled by a hygrostat 
which sutomatically controls the heater. A small 
neon light indicates when the heating elements are 
working, and reminds the occupent to consider 
whether it is advisable to turn off the heat at night 
when leaving the conditioning plant running. 


Atmospheric Pollution 

Tua twenty-second report on atmospheric pollution 
contains an account of observations for the year end- 
ing March 31, 1986 (London : H.M. Stationery Office, 
1987. 65. net). Reviewing the last twenty years, it 
`s concluded that the effort and propaganda of the 
period have brought about an appreciable reduction 
in air contamination. This now seems to have ceased, 
or even changed to a alight rise, probably on account 
of the increased industrial activity. Again the 
figures for some London stations are very high, 
especially for sulphur. Westminster shows some of 
the highest figures, and compares very unfavourably 
with some of the industrial areas. In some cases, 
remarkable improvements have been rendered over 
& period of years, and the causes deserve scrutiny. 
The report is cautious in ita interpretation, as the 
difficulty of sampling is obvious. At Burnley a fifty 
per cent fall has been recorded in ten yeare—attributed 
to the removal of a factory. Attention is directed 
to the high drop at Wakefleld in total deposit, from 
618 tons per square mile in 1924 to 227 tons in 1935. 
This may be aseociated with the persistent efforts 
made by the authorities there, and shows what is 
possible when those who wield political power treat 
seriously the problem of cleaner air. Unfortunately, 
it is only too rare that in local authorities the will 
and wish to improve the atmosphere are combined. 
The most important development recorded is the 
initiation of an intensive survey in and around 
Leioester—eeleoted because it is relatively isolated 
from other industrial areas likely to prove disturbing 
factors. 


Empire Conference on Tuberculosis ? 


Tum Minister of Health, Sir Kingsley Wood, de- 
livered the inaugural addreas on May 8 at the Empire 
Conference on the ''Cere and After-cafe of the 
Tuberculous” at Overseas House, St. James’s, London. 
He first reviewed tuberculosis as cause of mortality 
in England and Wales. The standardized death-rate 
from this disease has fallen from 8,038 per million 
of population in 1851—55 to 087 in 1086 ; neverthe- 
leas, tuberculosis in this country still comes next to 


cancer in the list of killing diseases. Sir Kingsley ` 


next dealt with the public provision for the treatment 
of tuberculoeis— 29,000 beds in approved institutions 
—and the amount of expenditure thereon. He 
commended particularly the value of village settle- 
menta for treatment and after-care, and emphasized 
the importance of the *after-care of patiente whọ did 
not enter & village settlement. 
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"Tuberculosis (Attested Herds) Scheme 

Tas Minister of Agriculture and Fisheries has 
amended the Tuberculosis (Attested Herds) Scheme 
(England and Wales) dated January, 1985, by the 
issue of a revised scheme, which came into force on 
June 1. The purpose of the new scheme, which 
adheres to the principles of the earlier one, is to 
encourage the addition of herds to the register of 
herds officially certified to be tuberculosis-free, by 
the offer of additional financial inducements to 
owners of cattle herds to qualify for a certificate 
of attestation. Further information in regard 
to the scheme may be obtained from the Secre- 
tary of the Ministry, Whitehall Place, London, 
B.W.1. 


International Population Congress at Paris 

Uxpar the patronage of the International Union 
for the Scientific Investigation of Population 
Problems, & congress will be held in Paris for the 
discussion of these problems on July 29-August 1. 
The congress is organized by the French National 
Committee of the Union, under the presidency of M. 
Adolphe Landry, a former Cabinet Minister. Among 
the members of the organizing committee may be 
mentioned, MM. P. Rivet, J. Alquier, H. Bunle, 
A. Demangeon, M. Huber, R. Legendre, A. Siegfried 
and other distimguished workers in the field of 
demography. It is expected that there will be many 
representative delegations from a large number of 
countries, From Great Britam there will be members 
of the British Population Society, presided over by 
Prof. C. B. Fawcett, and of the Population Investiga- 
tion Committee, presided over by Prof. A. M. Carr- 
Saunders, and others. America will send Prof. P. K. 
Whelpton, Dr. Warren 8. Thompson and others. 
Delegations are also expected from Belgium, Czecho- 
slovakia, Denmark, Germany, Holland, Hungary, 
Italy, Rumania, Sweden, and perhaps India and 
Japan. 


THs subject-matter of the congress is divided into 
two mam groups: quantitative problems, namely, 
historical demography, contemporary demography, 
ipcluding existing statistics, movements and inter- 
national migrations, mortality, fertility and so on, 
and the resulting economic and social problems ; and 
qualitative problems, namely, biometry, ethnology, 
transmission of characters, eugenics. Two questions’ 
are specially put forward for discusmon, namely, 
(1) “De la meilleure méthode pour dégager et mesurer 
la tendance du mouvement naturel de la population" 
and, (2) “Le biométrie différentielle et la biotypologie, 
comme méthodes pour la classification des mdividus 
et des groupes". It is clear that the congress 
has plenty of work before it. It has been announced 
that the opening session will be honoured by the 
presence of the President of the French Republic, 
M. Albert Lebrun, and will take place at the 
Maison de la Chimie, 28 rue Saint-Dominique. All 
inquiries should be addressed to the Congrès 
Intemational de la Population, 16 rue de l'Estra- 
pede, Paris, V. 
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Leverhulme Research Fellowships 


AÀxoxa the list of Leverhulme Research Fellowships 
and Granta for 1937 are the following, who will carry 
out their researches at the places indicated : 

Reszanon FmrnLLowBHIPS: Prof. D. H. Bangham, 
professor of inorganic chemistry, Egyptian Univer- 
sity, Cairo, the wetting of solid surfaces and the phe- 
nomens of spreading liquids thereon (Great Britain) ; 
Dr. D. Enid Charles, research fellow, Department of 
Social Biology, London, the mechanism of population 
decline with special reference to Scottish population 
problems (University of Aberdeen); Dr. C. W. 
Davies, senior lecturer in chemistry, Battersea 
Polytechnic, adsorption at liquid surfaces (University 
College, London); O. V. 8. Heath, research worker, 
Institute of Plant Physiology, London, carbon 
assimilation by the green plant (Imperial College, 
London); Dr. J. de Graaff Hunter, late director, 
Survey of India, planning and execution of geodetic 
triangulation of great extent (renewal of present 
fellowship) (England); G. W. B. Huntingford, 
farmer, Kenya Colony, member. Nandi Land Trust 
Board, Government exammer m Nandi language, 
sociology of the Dorobo, a forest people of Kenya 
(Kenya); Dr. J. W. H. Lugg, biochemist, Imperial 
College, London, preparation and amino acid analysis 
of pasture plant proteins (Imperial College, London) ; 
J. P. M. Prentice, solicitor, meteors and meteor 
streams (England and North Africa); Dr. H. Scott, 
assistant keeper, Department of Entomology, British 
Museum, biogeographical research on the fauna of 
the highlands of South Western Arabia (Arabia) ; 
G. Seligman, chairman, British Group, International 
Commission of Snow, the transition of firn snow into 
glacier ioe (Switzerland); Dr. H. W. Thompson, 
departmental demonstrator, Old Chemistry Depart- 
ment, University Museum, Oxford, correlation of 
date derivable from the spectra of polyatomie mole- 
cules with chemical problems (Pasadena). 

RzsRAROH Grants: Dr. D. Elliot Dickson, oolhery 
surgeon, Lochgelly, Fife, oocupational morbidity in 
coal miners (Scotland); Dr. E. M. Lind Hendricks, 
research worker, Imperial College, London, geological 
research m Cornwall (Cornwall); G. Manley, senior 
lecturer in geography, University of Durham, the 
helm wind of the Northern Pennines (England) ; 
Dr. R. E. Mortimer Wheeler, keeper, London Museum, 
origins in northern France of later prehistoric 
civilizations of Britain (France); Dr. M. Wilson, 
reader in botany, University of Edinburgh, & com- 
parative study of the diseases of the Douglas fir in 
Europe and North America (Canada). 


Beit Memorial Fellowships 

Ta following elections have been made by the 
trustees of the Beit Memorial Fellowships for Medical 
Research : 

FounrER YEAR FELLOWSHIPS (value £500 a year): 
Dr. R. P. Cook, to continue his research on cholesterol 
metebolsm in reference to the cause of atheroma in 
blood vessels (at the Institute of Biochemistry, 
Cambridge); 8. L. Cowan, to continue his research 
on the neuro-muscular transmission of nervous 
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excitation (at the Department of Pharmacology, 
University College, London); Dr. D. E.' Green, to 
continue his studies on intracellular enzymes and on 
the influence of vitamin B on oxidation processes (at 
the Institute of Biochemistry, Cambridge); Dr. M. 
Jowett, to continue his study of the action of narcotic 
drugs on the metabolism of the central nervous 
system (at the Biochemical Laboratory, Cardiff City 
Mental Hospital). 

JUNIOR FmrnnLowsHiPS (normal value £400 a year) : 
I. A. Anderson, for research on iron analyses of diete 
of women of the poorer classes at Aberdeen, and 
studies on the treatment of ansamis (at the Metabolic 
Research Laboratory, Aberdeen Royal Infirmary) ; 
Dr. D. Beall, for work on sterol metabolism, with 
special reference to sex hormones (at the Department 
of Pathology, British Postgraduate Medical School, 
London); J. G. Chalmers, for work on the role of 
polycyclic hydrocarbons in experimental tumour 
production (at the Glasgow Royal Cancer Hospital) ; 
Dr. F.'O. Courtice, to study the mftuence of insulin 
and endocrine secretions on the metabolism of pro- 
longed muscular exercise (at the Physiology Labora- 
tory, Oxford); H. Devson, to study the cause of 
primary chronic glaucoma of the eye) at the Depart- 
ment of Physiology and Biochemistry, University 
College, London; Dr. T. R. R. Mann, for research 
on intracellular compounds of blood pigment and the 
metaboliam of oxalic acid in mammalian tissue (at 
the Molteno Institute, Cambridge); Dr. Antoinette 
Pine, to study the metabolism of filterable organisms 
by analysis of their enzyme systems (at the Institute 
‘of Biochemistry, Cambridge); Dr. D. Richter, for 
work on the action of adrenaline and related sub- 
stances on the metaboliam of individual organs (at 
the Institute of Biochemistry, Cambridge). 


Travelling Fellowships in Tuberculosis 

Tma Medical Research Council has awarded 
Dorothy Temple Cross research fellowships to the 
following, who intend to study problems of tuber- 
culogis at centres abroad, during the academico year 
1937-38: Dr. B. C. Thompson, formerly assistant 
tuberculosis officer, Durham County Council (renewal 
of present fellowship for three months); R. H. R. 
Belsey, ‘resident surgical officer, Hospital for Con- 
sumption and Diseases of the Chest, Brompton, 
London; Dr. B. M. Maxwell, senior assistant medical 
officer, Cheshire Joint Sanatorium, Market Drayton ; 
O. B. Tubbs, chief’ assistant to a Surgical Unit, St. 
Bartholomew's Hospital, London; Dr. Enid M. 
Williams, assistant lecturer in tuberculosis, Welsh 
National School of Medioine, Cardiff. 


British Empire Cancer Campaign 

Taa quarterly meeting of the Grand Council of the 
British Empire Cancer Campaign was held on July 12. 
On the recommendation of the Scientific Advisory 
Committee, the following grants were spproved: 
£500 to Dr. P. M. F. Bishop, at Guy's Hospital, for 
the expenses for one year of certain investigations in 
regard to endocrine therapy in relation to cancer ; 
£250 to Prof. G. I. Finch, at the Imperial College of 
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Science and Technology, for the expenses of an 
investigation, on behalf of the Scientrflo Advisory 
Committee, into the nature and structure of car- 
cinogenic compounds ; and £160 to Dr. P. R. Peacock, 
at the Glasgow Royal Cancer Hospital, for the 
purchase of special apparatus for the continuation 
of his cancer research. On the recommendation of 
the Joint Committee of the Campaign and of Mount 
Vernon Hospital, Dr. G. Cranston Fairchild was re- 
appointed the William Morris research fellow in 
radiology at that Hospital for & further period of 
one year. Tho William Morris research fellowship 
was established five years ago by & generous donation 
of a capital sum of £25,000 by Lord Nuffield. 


Occultations of Mars and Venus 
' Ir the evening sky is olear on July 17, an interesting 
obeervation oan be made without & telescope (though, 
preferably, slight optical aid is desirable) of the 
occultation of the planet Mara by the moon. The 
disappearance of Mars, as seen from a station near 
Greenwich, takes place at the moon’s dark limb (the 
age of the moon being 9:7 days) at position angle 
53° from the north point of the disk, measured eest- 
wards, at 215 18™ U.T. (22h 18™ Summer Time). 
The reappearance of Mars at the moon’s bright limb 
is at position angle 826° at 222 10™ U.T. or 28h 10m 
Summer Time. The apparent diameter of Mars is 
about 14” and its stellar i — 0-8. A map 
in the B.A.A. Handbook for 1987 gives the limits 
on the earth’s surface of the visibility of this occulta- 
tion. The occultation of Venus by the moon on 
August 8 takes place in full daylight and cannot, 
in any event, be seen from southern England. The 
southern limit of visibility of partial occultation, as 
given in J. Brii. Ast. Assoc., March, p. 187, runs, 
approximately between Hull, Bradford and a little 
north of Blackpool; the southern limit of total 
occultation runs from just south of Bridlington, to 
Borough Bridge and just north of Carnforth. At 
the disappearance of Venus is due at 
8h 20m U.T. at position angle 159? from the north 
point of the moon’s disk, and the reappearance at 
position angle 212° at 9b 1™ (add 1h to convert to 
Summer Time). The phenomenon will requie 
telescopic aid generally, though Venus can on 
occasions be ‘picked up’ in daylight by keen-sighted 
observers. The moon’s age is 26-2 days, so that 
the crescent is a very narrow one. Vents is in ita 
gibbous phase, the ratio of the illuminated area of 
the disk to that of the entire apparent disk (17" in 
diameter) being 0:07. Its stallar magnitude is — 8-6. 
The position of Venus on August 8 at 9b is R.A. 
5h 53m-0; Deo. + 21° 20’. 


A New Comet (1937 f) 


A Naw comet was discovered on July 4 not far 
from the star, B Persei (Algol), by Mr. Finsler at 
Zurich. At discovery, the comet was diffuse without 
& ventral condensation of nucleus, but two days* 
later, according to an pbeervation made at Barcelona, 
a nucleug was observed as well as a short teil some- 
what more than 1? in length. The International 


r 


^64 


Astronomical Union Otroular No. 664 from Copen- 
hagen gives elements of the comet derived from 
observations made at several observatories from 
July 4 to July 7. Independent elements of the 
comet’s orbit are derived by Moller (Copenhagen), 
Kwiek (Poznań) and Cunningham (Harvard). These 
elementa give the time of perihelion passage, re- 
spectively, as August 12-485, 11-189 and 14-52 U.T. 

' The ephemeris derived from Moller's elements gives 
the position of the comet at 0b U.T. on July 14, 18 
and 22 as follows : 


RA. N Deal. 

July 14 8* 175m 45° 43’ 
18 8» 25-6" 49* 59 

23 3° 30-1" 55° 31’ 


Dr. Steavenson has already observed this comet, 
which promises to be an interesting object. Its 
present magnitude is 7, but the decrease in its present 
heliocentric and geocentric distances, 1-05 and 1-25 
VS HONDA UNO ee cre yeu OODAIRDIR 
increase in brightness. 


Announcements 
Taa first award.of the Johannes Schmidt Medal 
has been made to Mr. Henry G. Maurice, fisheries 
ee 
of the International Council for the 
die of the Sea, in recognition of his great 
services to international oceanographical and fisheries 
research. Most appropriately the presentation, by 
H.R.H. Prince Waldemar of Denmark, was made in 
the new offices of the Council in Charlottenlund Slot, 
on the occasion of the thirteenth annual meeting of 
the Council, which was held on July 5-10. 


IN connexion with the centenary celebrations of 

e the University of Athens (see NATURB, May 1, p. 749), 
the honorary degree of doctor of science was con- 
ferred upon Sir Napier Shaw, formerly director of 
the Meteorological Office and honorary president of 
the Cammission for the Exploration of the Upper Air. 


Tua following officers have been elected to the 
Council for the year 1987-88 of the Institution of 
Electrical : President, Bir George Lee; 
Viloe-Presidents, Bir Noel Ashbridge, Mr. J. R. Beard ; 
Hon. Treasurer, Mr. W. MoOlelland. | 


Tua following, among others, were granted Civil 
List pensions during the year ended March 31, 1987: 
Mrs. Jessie Bennett, in recognition of the services 
mal bys ee bad Me lee Me Arthur 
Bennett, to botanical foience (£60) ; . Maurice 
Dus ees ee es ee, 
and in particular to chemical research (£130); Mrs. 
Elizabeth MacKenzie, in recognition of the services 
rendered by her husband, the late Mr., Donald 
MacKenzie, to the study of anthropology, mythology 
and folk-lore (£70). 


* Tama following appointments have recently been 
made in the Colonial Bervige: R. A. Wright, 
veterinary officer, Malaya; R. J. A. W Lever 
(entomologist, British Solomon Islands Protectorate), 
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entomologist, Fiji; C. Swabey (assistant conservator 
of forests, Trinidad), forestry officer, Jamaica; K. J. 
Johnston (superintendent of surveys), assistant 
surveyor general, Ceylon; A. V. Lawes (surveyor, 
Tanganyika), surveyor, Gold Coast; H. M. W. 
Nicholson (assistant pharmacist), pharmacist, medical 
department, Tanganyika; H. F. Rainsford (staff 
surveyor, Tanganyika), computer, survey depart- 
ment, Uganda; W: F. Wegener (assistant chief 
mechanical engineer), chief mechanical engineer, 
Federated Malay States Railways; W. W. Williams 
(assistant superintendent), supermtendent of surveys, 
Ceylon; L. G. O. Woodhouse (assistant surveyor 
general) deputy surveyor general, Ceylon. 


Pror. PauL MowrNL, professor of the theory of 
functions and theory of variability at the Sorbonne, 
has been elected a member of the Section of Geo- 
metry of the Paris Academy of Sciences, in succession 
to the late Prof. E. Goursat. 


M. Lion GuinLET, director of the Hoole Centrale 
des Arta et Manufactures, and profeasor at the 
Conservatoire des Arte et Métiers, Paria, has been | 
nominated an honorary vice-president of the Iron 
and Steel Institute. 


PBors. Jutms Bonpsr, director of the Pasteur 
Institute of Bruseels, and Pierre Nolf, president of 
the Red. Cross, have been awarded the Grand Cross 
of the Order of Leopold. 


Ds. Rurus Corm, director of the Hospital of the 
Rockefeller Institute for Medical Research since 1909, 
has retired. His successor is Dr. Thomas Milton 


‘Rivers, who has been a member of the board of 


scientific directors of the International Health 
Division of the Rockefeller Foundation since 1927. 


Tum Paul Appel Prise and Gold Medal of the 
Renaissance frangaise, for the best contribution im 
recent years to the campaign against social scourges, 
has been awarded to the French League against 
Cancer for the "Index Anslyticus Cancerologicus’’, 
commenced eleven years ago under the scientiflo 
direction of MM. Forgue, de Nobile, Hartmann, 
Rogard and Roussy. The recipients of the prize are 
MM. Lacassagne and Lavedan, general secretaries of 
the League. 


A “Catalogue of Books and Journals on Zoology, 
Biology and Geology" (No. 507) for sale by W. Heffer 
and Sons, Lid., Cambridge, contains 1,886 items. 
General works and scientific journals are well repre- 
sented, as also are the groups dealing with entomology, 
ornithology and geology. 


Ix connexion with the notes on national and 
international standardization im NATUEH of July 8, 
p. 19, we are asked to state the Survey to which 
they refer can be obtained from the Central Office 
of the World Power Conference, 36 Kingsway, ' 
London, W.O.2, price 3s. 6d., or 8s. 8d. post paid; 
copies may also be ordered through any bookseller. 
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non-specific activated diffusion. The data needed to test 


this h Chess were ayes ee 
and Pickering’, and by Dewar‘. first noted 
the large coefficient of the diffusion 


process through rubber, and that the diffusion veloci- 
ties had no connexion with the molecular weights. 

Edwards and Pickering’s data for the diffusion of 
hydrogen, helium and carbon dioxide through 
vulcanized rubber, and Taylor, Hermann and Kemp's 
date® for the diffusion of water through vulcanized 
rubber, give good straight linea when log (diffusion 
rate) is plotted against the reci of the absolute 
temperature (T), with the exception of the data for 
carbon dioxide at temperatures of 80? and 100°C. 
Similarly Dewar’s data (Fig. 1) for diffusion of 
hydrogen, helium, carbon monoxide, carbon dioxide 
and through pure para-rubber, give linear log 
(diffusion rate) ve 1/T' curves. Energies of activation 
calculated from these curves for vulcanized and for 
pere-rubber are given in the accompany table. They 
are very much larger for the pure para-rubber than 
for the vulcanized rubber. 


VULOANIXED RUBBER PARA RUBBER 



















Binergy Autbor 

Gas | (cal /moL) 

He 6,800 p and 
TPiokering 

H, 6,470 ” 

5,000 Daynes’ 

00, 7,680 Hdwards and 
Piokering 

H,0 2,780 























The solubility of these gases in rubber varies only 
slightly with temperature’, so that no explanation 
gave ane mvolving activated diffusion can account 
for the velocity increasing exponentially with tem- 

d RicHARD M. BARRER. 

Laboratory of Colloid Science, 

Cambridge. 
May 29. 

1 Alty, Phil. Mag., 15, 1035 (1088). 

* Barrer, J. Chem. Soc., 878 (1084). 
mo ans d AE lr O a A al 

‘Dewar, Proc. Rey. Insi., S1, 813 (1914-16). 

‘Graham, Phil. Meg., 8%, 401 (1866). 

* Taylor, Hermann and Kemp, Ind.-Bng. Chom., 98, 1255 (1986). 

' Daynes, Proo. Hoy. Sec, A, 97, T86 (1020). 

“Wroblewski, Wied. Ann., 8, (1879). 


Nitric Oxide and Alkyl Ethers 

Tue reaction of dimethyl ether and nitric oxide 
has been investigated in some detail by Dr. P. F. 
Gay and myself! , and whatéver the mechanism of 
ihe secondary reection which follows the ion 
of the main decomposition process may be, rb seems 
to be quite clear that it cannot be the one represented 
by the equation, 

NO + CH, + CO + NE, 

since the ratio, (CO + CO,)/CH,, m the product is 
the same aa when nitrio oxide is absent from the 
system. What does happen is that the ratio CO,/CO 
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is greater when nitric oxide is present than .. 


it is abeent, and in the presence of nitric oxide th. — ~ "S 


product contains very little free hydrogen. It seems 
likely, therefore, that the mechanism suggested by 
Dr. Gay and myself’ explains the effect of the nitrio 
oxide better than that put forward by Mesers. 
Thompson and Meissner in Narunn? of June 12. 

I may point out that nitrous oxide is also certainly 
a product of the process, and it is in ing to note 
that ammonia, or an amine, is also formed. However, 
the significance of this obeervation will only be 
arrived at by quantitative study of an exacting 
character, which will be difficult. 

As Dr. Gay and I have pointed out, the interaction 
of nitric oxide and the ethers is & particular instance 
of a common phenomenon involving the retardation 
or suppression of one process and the acceleration or 
initiation of another. Similar reactions have been 
studied in this laboratory. 

Monnm W. TRAvmES. 

Department of Chemistry, 

University, 
Bristol. 
June 16. . 

1J, Faraday Sec., 93, 768 (1937). 

? NATURIS, 198, 546 (1936). 

t Naturu, 199, 1018 (1937). 7 


Structure and Resistance of Thin Metal Films 

Ir was proposed by Kramer! that a film below 
& certain ition temperature’ is mainly amor- 
phous, though containing some regions of normal 
metal, and that at the transition temperature the 
film is converted completely into the normal crystalline 
metal. The transition temperature was given by an 
empirical formula in terms of atomic volume, con- 
ductivity, and the number of free electrons per atom 
N) in the normal metal. Structural changes have 

shown to occur by different mvestigators*, and 
have been discussed by them and others’. It has not 
always been observed that the structural changes 
oocur at a sharply defined critical temperature, and 
theories alternative to that of Kramer have been 
proposed. 
It does not appear to have bean remarked that 
the reaistance-temperature curve shown by Cosalett* 
indicates a transition temperature at about 10°C. 
for indium. If we take for indum N =}, then 
Kramer’s formula indicates & transition tem 
of 282° K., which is in excellent agreement wi 
Coeslett'a curve. Kramer takes N = 8 for atuminium, 
which would justify the use of N = 3 for indium, 
although Hume-Rothery prefers N = 1 im each case’. 
The transition of 282? K. would nob 
agree with the recent proposal of Fukuroi* that the 
'reorystallsation' temperature is 0:4 multiplied by 
the melting point, since the felting point of indium 
is 428° K., and the zero-thickness transition tempers- 
ture would be higher than 282° K. 

On the other hand, this agreement with Kramer’s 
theory may be fortuitous, since, setting N =] in 
hia formula, we obtain for rubidium and cæsium 
transition tem tures of 80° K. and 117° K. 
respectively. work of Lovell’ on rubidium 
covered the range 64°-90° K., and showed not only 
no transition point but & resistance-temperature curve 


with a itive slope, while cæsium’ showed similarly 
a i slope, which would not be expected below 
the ion temperature. 
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It seems possible that the existence of a sharp 
transition temperature may be associated with the 
desorption of gas from a film originally formed under 
poor vacuum conditions, or on a substrate not free 
from gas, owing either to the existence of a critical 
temperature for gas desorption or to a delay of 
recrystallization owing to the presence of gas. That 
gas may be important under high vacuum conditions 
(107 mm.) has been shown here in work on the high- 
frequency resistance of thin molybdenum films 
deposited on glass. High-frequency resistance ‘is 
insensitive to large-scale structural changes, for 
example, to formation of cracks and fissures, and 
even to the formation of ‘windows’. Nevertheless, 
there is an increase in filn resistance with time unless 
the glass has been thoroughly degaased by prolonged 


baling. 
i D. A. WBIGHT. 
Research Laboratories of the 


1 Kramer, Aan. Pkye., 19, 37 aow). 
1 Gen Zelmanoff and Bohalukoff, P. E Sonion, 4, 825 
qn. Peruoca, S. Phys, 91, 660 os a and Barth, 
. Phys., 183, 153 (1980). Cosslett, Proc. s. Eoo wn (2), 49, 121 (10386) 
Tamman, Ann. Phys , 88, 73 (1035). Vand, £. Phys., 104, 48 (1036). 
Coletti, Pree, Phys. Soc., (Y) 490, 121 (1986). 
Hume-Rothery, “Metallic State’, p. 326 (Oxford, 1981). 


Ir for some reason or other the quantity of gas 
in a Oartesian diver decreases or increases, the 


4 





aH 


Fig. 1. 


preadure n tcn to bring the divar to detendstill 
at & fixed level will change correspondingly, that is, 


-bicarbonate buffered reaction mixtures). 
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the pressure change will be & moasure of the change 
in quantity of gas. If, therefore, within the diver 
processes take place involving liberation or absorption 
of gas, the rate of these processes may be estimated 
quantitatively by measuring at different times the 
pressures at which the diver is in (unstable) equili- 
briam at a fixed level. 

Fig. 1 shows how this may be done on an ultra- 
micro scale. A is & diver of the simpleet type and 
with & gas volume of approximately 10 omm. In 
the bottom of the bulb 1 c.mi. of reaction mixture 
(2) is placed, and in the neck there is à amall stopper 
of paraffin oil (O). T is a tail which serves as a 
weight to maintain the diver in vertical position 
and to regulate ita equilibrium pressure at a value 
close to that of the atmosphere. The diver is placed 
in a veasel B filled with saturated ammonium sul- 
phate (to reduoe to & mmimum withoub 
increasing viscosity). .B is sub in & well- 
regulated thermostat (+ 0-02?) and connected with 
the manometer M and pressure adjuster P. The 
latter oonsiste of a syringe the piston of which is 
moved by means of a rack. The manometer and the 
syringe are filled with water. By preasing the piston 
up and down it is poesible to bring the diver to a 
temporary standstill at the mark F, and the oorre- 

sponding preasure obeerved on the manometer is 
LAIS within Uc can ier Bince this un- 
certainty is 0-02 per cent of the total pressure (about 
l atm.), any variation of the perii of gas within 
the diver may be measured with an accuracy of 
10 x 0-02 

100 

Furthermore, the equilibrium pressures of two 
different divers kept in two different vessels for a 
period of 24 hours will not change mutually by more 
than 0-2 om. water. 

The princi ole has been suoocesfully applied to the 
study of choline ‘esterase activity using the Warburg 
technique (change of carbon dioxide tensian over 
But it is 
also licable to the study of respiration and 
geni in many cases where gasometric analysis 
is used. 

Details and applications will be described in 
subsequent papers. 

K. Lovpmasracu-Lana. 


Carlsberg Laboratory, 3 
Co 


c.mm. 





May 19. 


On Bremsstrahlung 
THe method previously used! to calculate the 
cross-section for pair production by a beam of y-rays 
has been to deal with transitions of a 
Dirac electron between two states of positive energy 
in & Coulomb fleld. It is thus theoretically possible 
to obtain an exact evaluation of the differential crosa- 
section for energy loes by radiation of an electron 
incident on an atomic fleld (neglecting screening, 
which is justiflable for the energy values used). 
Actually, owing to diffüiooultiee of computation, the 
calculation is only practicable for fairly slow electrons 
losing more than half their kmetio energy in the field 
of & heavy nucleus. . This is the case in which the 
values calculated by the use en nM 

may be expected to be least reliable. 
‘work involved in the exact solution is too heavy to 
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allow a full survey of the low energy region, so i 
order to check the Born values in this region the 
differential cross-section (per unit energy range of 
the final state) has been calculated in two particular 
cases, for lead (Z = 82) for an incident electron of 


total energy E, = 3mo', losing energy Av = 1-5mc*_ 


and 1:05mc!. 
The cross-sections (D are given for these two cases 
and for comparison the values obtained using the 


Born approximation are inserted (Bethe and Heitler, 
loc. oit., eqn. (15) ). f 
Energy loss 1-5me* 1:95mc* 
® x 10% 13 8 
Q x 10*4 (Born) 9-9 1:8 


The values given should be correct to about 10 per 
cent. It appears that in this case the Born approri- 
mation gives fairly good resulta, except towards the 
short wave limit, Av — E, — mc*, where it is much 
too low. This is to be as the wave function 
of the electron in the state can no longer be 
regarded as an Ppp oa plane wave. 

As by Heitler?, it can also be shown that 
for the Dirac electron, as in the non-relativistic theory 
of Sommerfeld, the cross-section approaches a finite 
value at the short wave limit. We may expect that, 
as in the analogous case of pair ction by a 
beam of y-rays*, the error of the Born values will 
decrease rapidly with moreasing E, and decreasing 
atomic number, except near the short wave limit. 

Comparison with experiment ig as yet impossible, 
but it may be noted that Klarmann and Bothe, 
using electrons of mean total energy about 3-5mo* 

in xenon and krypton, have obtained 
results indicating energy loesen about 3-5 times 
thoee given by the Born approximation. 
J. C. JAEGER. 
^ "University of Tasmania. 

1 Jaeger and Hulme, Proc. Roy. Soo, A, 153, 443 (1930). 

® Bethe and Halttler, Proc. Roy. Sec., A, 148, 83 (1084). 

* “Theory of Radiation", p. 171. 

4 NATURE, 187, 781 (1036). 

3 Z. Phys., 181, 490 (1088). 





Absorption Spectra Evidence of the Decomposition 
of the Ground Term of Nd+++ Ion due to 
Crystalline Fields 

PARAMAGNETIO ions in crystals are subject to 
electrostatic crystallme potentials the symmetry 
properties of which depend mainly on the local 
arrangement of other atoms around the ion. For 
example, six o: atoms octahedrally 
around the ion, as in NdCl,.6H,O Nd,(80,),-8H,0, 

ive rise to & fleld of cubic symmetry of the type 
zt + y+ s*). A general method for determining 
the deoo ition of the energy levels of the ion in 
such & d has been worked out by Bethe!, and 
Van Vleck?! has utilized this theory to account for 
the broed features of the temperature variation of 
the magnetic susceptibility of crystals. Penney and 
Schlapp? have consid the rare earth salts in 
detail. From the temperature variation of the mean 
ibility, as measured by Gorter and de Haas, 

they find that the level ‘Z,, of the free ion is split 


into three of levels at 0, 244 and 610 om.. 
Spedding‘, direct spectroscopic measurements of 
the absorption spectra of this-crystal, finds levels at 


0, 77 and 260 cm.-'. From these results the oon- 
clusion is drawn that the levels predicted by Schlapp 
and Penney are not found, but the levels actually 


| 
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Spedding finds that hia results are in 
with the susceptibility measurements of Zernicke and 
James, and of Belwood. 

I wish to report on the result of certain investiga- 
tions carried out in my laboratory by Mr. P. C. 
Mukherji on the absorption of crystals of 
NdCl,. 6H,0, which are in b with the 
predictions of Penney and Schlapp’s theory. The 
detailed results are being published in the Indian 
Journal of Physics. It has been found that m the 
region of 5000 A., there is an absorption band consist- 
ing of seven intense lines, and acoompanied on the 
longer wave-length side by a similar group of six 
faint absorption lines. 


Weak hnes 


Strong lines Interval 
10,144 om." 18,897 om -1 247 am." 
19,095 18,862 243 
19,062 18,820 201 
19,035 18,788 247 
19,001 18,752 249 
18,072 — — 
18,040 18,001 2.19 

` Mean 240 om~: 


On reducing the temperature of the orystal to that 
of liquid oxygen, it is found that while tho sharpness 
of the faint componente increases, their intensities 
diminish, so that they can be observed at the low 
temperature with a comparatively thick crystal only 
(t = 2:5 mm.) The weak lines seem, therefore, to 
be due to transitions from a lower excited level of 
the ground term of the Nd+ ++ ion, and the observed 
frequency difference of 249 om.-! seams to be in good 

t with the calculated value of 244 om! 
found by Penney and Schlapp. This result appears 
to be & definite optical verification of the splitting 
up of a term in a crystalline feld as calculated from 
purely magnetic data. 


University College of Science, 
92 Upper Circular Road, 
Calcutta. 
April 28. 
1 inn. Phys , 8, 133 (1929). 
1'"Theory of Hlectrio and Magnetic Susceptabulities'' (Oxford, 1982). 
2 Phys, Rer, &1, 104 (1082). 
1J. Cham. Phys., B. 100 (1937). 


D. M. Bosa. 


Tue interpretation of the absorption spectra of 
rate earth orystala, as given by Spedding and his 
collaborators', and by Prof. Bose in the abpve letter, 
to us seems too simple to be true. Spedding claims 
that his measurements on the absorption spectrum 
of crystals of the type X,(8O0,),.8H,0, where X is 
a rare earth element, can be quantitatively explained 
on the basis of a crystalline potential D(z* + y* + s*). 
In the case of Pr+++, for example, this potential by 
no means removes all the degeneracy of the lowest 
state, *H,, of the free ion, but gives & pattern oon- 
sisting of & single, & doubly-degenerate, and two 
triply-degenerate levels. Spedding actually finds four 
low-lying levels, and identifies them with this pattern. 
As he pointa out, any terms in the potential Koron 
not of cubic wil remove the degeneracy e 
of the triple levels in fist approximation, and the 
fact that no trace of*such doubling or tripling can 
be detecfed, he takes to mean that terms other than 
those of cubic symmetry are practically absent. — 


110 
The validity of the assumption of a crystalline 
field of almost t cubic symmetry can be tested 
with considerable accuracy by an appeal to magnetic 
date, since any deviation from cubic symmetry 
causes anisotropy in the paramagnetic tibility. 
At room temperatures, for the rare earths (anisotropy/ 
mean susceptibility) must be of the same order as 
(splitting caused by non-cubio terms in a triply 
te cubic level/overall splitting due to cubic 
field). Prof. K. 8. Krishnan has kindly informed us 
that Pr,(80,),.8H,O at room temperatures has an 
anisotropy roughly 10 per cent of the mean sus- 
ceptibility*. Henoe, separations of at least 50 cm.-! 
must be assumed between the various components 
of either of the two triply degenerate cubic levels of 
Pr+++ in order to account for the magnetio measure- 
ments. All nine levels of J —4 should show up m 
absorption spectra, and the faure of Spedding to 
locate more than four may simply mean that at room 
temperatures these are the only ones with any 
appreciable population. Agam, the explanation may 
very well lie in peculiar intensity rules, at present 
not understood. 

We have made further calculations on the mean 
susceptibility and anisotropy of Pr,(8O,),. 8H4,0, and 
the corresponding salts of neodymium and ytterbium. 
Roughly the same cubio flelds, together with small 
rhombic terms give satiafactory agreement for Pr+++ 
and Yb+++, and for Nd+++ at all but very low tem- 
prama, At these temperaturee, as pointed out by 

an Vleck*, small departures from cubic symmetry 
can only have the effect of tnoreasing the suscep- 
tibility of Nd+++, whereas the experimental resulta 
are considerably lower than those predicted by & 
field of cubic symmetry. We find that if the rhombic 
field is made sufflcaiently large to lower the mean 
susceptibility of Nd+++ to the observed value, all 
resemblance of the energy diagram to the cubic field 
pattern is lost. ` 

Details will be publshed elsewhere. 


W. G. Panya. 
Imperial College of Science G. J. Kywou. 
and Technology, 
London, 8.W.7. 
June 2. 


! Spedding, Hankin and Xutüng, J. Okem. Phys., 5, 191 1037), 
and carter papers, t 


* Krishnan and Mookherj:, to appear shortly in Phil. Trans. 
* J. Chem, Phys., §, 108 (1937). 


e 
Band Spectrum of Chromium Hydride, CrH. 
CowTINUING our investigations of the or of 
the hydrides of the transition elements, we have now 
observed & band in the region 3600-8700 A. when 
running a high-tension arc between chromium 


electrodes in a flame of hydrogen burning in air. 
3700 


3625 3675 





$7254 


Fig. 1. 


The method of production of this band is similar to 
e that used by us to obtain the spectra of nickel 
hydride!, NiH, and manganese hydride’, MnH, and 
we attribute the new band tf CrH. A spectrogram 
taken in the first order of a 20 ft. concave frating is 
reproduced in Fig. 1. The band is degraded to 


NATURE 


Jurv 17, 1937 


shorter wave-lengths, and the rotational structure is 
only partially resolved under this dispersion. i 

The ohromium oxide, CrO, bands in the orange 
region of the spectrum were not observed under the 
conditions most favourable for the production of the 
new band, and it seems very unhkely, for experi- 
mental reasons, that the band can be due to anything 
except the hydride. The chromium atom has a "S 
level as its lowest state, and a high multiplicity, 
probably six, is therefore to be expected for the 
hydride; this would account for the complexity of 
the rotational structure of the band. 
Imp erial Coll of Science, A. Q. GAYDON. 

London, B.W.7. R. W. B, PEARSE. 
1 Proe. Roy. Soo., ‘A, 148, 312 (1935). 
1 NATURE, 130, 500 (1037) 


Nuclear Moments of Aluminium " 
Tæ h; e structure of the lines $ *P,j, — 4 Sira 
(3944 A.), 8 *P,,, — 4 Sya (3961 A.), 8 3P; — 3 1D,;, 
(8082 A.) and 3 Py: — 8 *D,,, (8008 A.) was investi- 
gated by means of the absorption in an atomic beam of 
aluminium. The structure of the lines 8 *P,,, — 4 Sy, 
and 8 *P,;, — 3 *D,;, could not be resolved. The line 
8 *P,,— 4 Sy, was found to posseas three coom- 
ponents at — 0-048, 0-000 and + 0:048 om. of 
approximately equal intensity. The line 3 'P,, — 
3 2D,), posseased two components, their separation 
being 0:002 om.-!; the intensity ratio of these two 
components was measured to a high degree of 
accuracy; the mean of eighty measurements gave 
the value 1-21, the component of longer wave-length 
being the stronger. 
From the observed structure of the line 3 *P,j, — 
4 Siue it follows that the levels 3 *P,,, and 4 Sy, 
are both split into two levels, of separation 0:048 cm.-! 
(the greater splitting of the line 3 *P,,, — 3 "D,/, is 
due to a amall unresolvable inverted structure of the 
level 3 *D,/, which is probably caused by perturbation 
by the term 353 p? !D,j,). The observed intensity 
ratio of the components of 3082 A. gives a value 0/2 
for the nuclear spin, the theoretical value for a spin 
9/2 being 1:22. The magnetic moment, calculated 
from Goudsmit’s formula, is 4-1 nuclear magnetons 
according to the splitting of the level 4 S, and 
8-6 nuclear magnetons according to the splitting of 
the level 3 *P,;,. The agreement between these two 
values is the more satisfactory as the formula for 
p-terms gives, according to Goudsmit, rather too low 
values for light elementa. 
The line 4 Sy,—5 *P,, (6096 A.) and 
4 Sira — 5 *P,,, (6699 A.) were observed in emission ; 
they were both doublete, only just resolvable on 
account of the Doppler width, of separation about 
0-05 om.-!; the intensity ratio, when corrected for 
overlapping, was found to be about 1-28, the long 
wave component being the stronger. These observa- 
tions are In agreement with the above conclusions. 
This result is in disagreement with the contents 
of a preliminary note by Riteohl!; from an observed 
doublet hyperfine structure in the lines 3057 and 8050 
of the arc spectrum and 2669 of the spark spectrum, 
he suggested & nuclear spin of 1/2; but he made no 
intensity measurements, and the observed doublet 
structures oan be explained by incomplete resolution. 
Clarendon Laboratory. D. A. Jackson. 
Oxford. B. Kuen. 
May 14. 
1 Ritechl, R. NATURE. 131, 58 (1933). 
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Aggregation of Virus Particles 


EvrpmwoOH confirming the description’ by Bawden 
et al. of the shape of the tobacco mosaic virus particle 
appears in Best's recent photograph? of virus protein 
forming long threads after it has been precipitated 
from solution. Further evidence that virus particles, 
even in dilute solutions, may form chain aggregates 
is obtained from experiments on the relation 
between dilution of virus and number of infections 
caused. 

Certain carefully purified preparations of virus? 
gave, on dilution, infection series which agreed 
closely with an equation of the form y = N(1 — e— 7m), 
where y is the number of infections produced by 
an inoculum of relative concentration x, N is the 
asymptotic number, n, is the number of virus 
particles in the undiluted preparation, and p is the 
small probability of any one particle entering one 
of the N pointe m-the plant tissue to cause an 
infection. 

In the example given of a dilution series for & 
purified sample of tobacco mosaic virus (ref. 8, Table 1) 
there was & significant divergence from the values 
calculated from the equation; and the resulte since 
published by Btanlsy*^ for arystallme tobacco 
mosaio and sucuba mosaic proteins are widely 
divergent from caloulated values. The number of 
infections increases leas rapidly with concentration 
of virus than would be expected. In attempting 
to explain such divergences, we assumed that the 
virus particle was capable of combining reversibly 
with a particle of impurity to give an inactive com- 
plex. The relation between the concentration of 
effective virus particles, n,z, and the total concentre- 
tion, vx, is given by 


(nw)? + nz(k — vl — q)) — vixk = 0, 


where q is the ratio of the number of particles of 
impurity to the number of virus particles and & is 
the dissociation constant of the complex. The special 
form of the equation which fitted the resulta was 
that when q = 1. This seemed to be a highly unlikely 
state of affairs. Search for a more likely hypothesis 
revealed the fact that the same equation is obtamed 
if it is assumed that virus particles can join end-to- 
end to form chams, single particles or aggregates 
being infective unite. If r 1s the number of junctions 
between particles, then using the above nomenclature, 


rT = pt — nT; 
and if.k, and k, are ındependent of chain length 


knw)! = kyr = kvit — m2) 
(nix)? T kn T kv;z.— 0. 


The infection-dilution date for & number of experi- 
mente with viruses of the tobacco moeaio group and 
. Btenley's resulte with purified virus proteins* have 
been tested by applying this modifying equation. 
The former were obtained with virus preparations at 
various stages of purification, but in all cases the 
agreement between obeervation and calculation is 
sufficiently accurate to render it likely that end-to- 
end aggregation is the main cause of the divergence 
of the results from expectations based on the simpler 
picture of separate virus particles. 

It may be expected that the modified picture will 
apply only to the tobacco mosaic group of viruses, 
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which are thought to consist of rod-shaped partioles', 
and this has so far been borne out by experiment. 

These resulta are described more fully in a paper 
td be published in the Australian Journal of Experi- 
mental Biology and Medical Science. 


J. Q. BALD. 
Australian Council for Soientifio 
and Industrial Research, 
Canberra City. 
G. E. Bareas. 


Botany School, Cambridge. 
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Production of Mutations by Neutrons 


Ix experiments to determine the ibility of 
producmg mutations by treatment with neutrons, 
adult males of Drosophila were subjected 
to & neutron bombardment derived from a 485 gm. 
block of beryllium exposed to the y-rays from 4 gm. 
of radium. It is known that beryllium thus exposed 
produces neutrons of two velocities, the fast ones 
having an energy of 0-60 million eleotron-volte and 
the slow of 0-16 million electron-volts. Fast neutrons 
were used in one series of experiments, the very slow 
ones being excluded by means of a cadmium plate. 
In a second series, the fast neutrons were slowed 
down by passage through paraffin, so that only slow 
neutrons were used. In & third series, serving a8 & 
control, was substituted for the beryllium 
block, so that the flies received no neutrons but did 
receive the same gamma radiation and secondary 
radiation from the radium source as in the first two 
series. In these three series, a thick lead block was e 
used to remove most of the radium y-radiation. 
Finally, in & fourth series, serving as a seoond kind 
of control, the flies were not irradiated artifloially in 
any way. 

The CIB method of breeding was used, and the 
ocourrence of all sex-linked lethals was noted. The 
table below gives the summarized resulta of the 
examination of the F, groupe of flies (15,352 fertile 
cultures in all). 








e 
Ko of | No of | Observed 
Grou uenoy 
Ben bes at Fr, pim 
= ETFS T 
1 Fast neutrons: pius escaping 
1adium radia 4312 H lin 98 
2. Slow neutrons pius cacaping 
r&dfum radmtion e 1004 5 1 tn 301 
3 ee ranim radiation 
neutrons 4764 19 1 m 250 
4 Xo trradmtion 4771 12 1 in 898 
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It will be seen that although the radiation escaping 
from the radium source may have caused a few 
mutations, this by no means accounts for all the 
mutations arising m the flies treated with fast 
neutrons. On the other hand, the slow neutron, 
series did not have an appreciable number of muta- 
tions produced in it? although, from a theoretical 
point of*view, some production of mutations by this 
means also is to be expected. 
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The mutations produced by the fast neutrons 
probably result from the action of the recoil protons 
and other atomio nuclei, m producing ionization 
along their tracta. This effect then falla in line with 
that of gamma and X-rays, of fast electrons, of ultre- 
violet and of alpha rays, in producing mutations, 


being most nearly akin to that of the last-named 
agent. ! 
A more detailed account of the physical arrange- 


ments and of the resulta obtained is in course of 
preparation. We wish to expreas our thanks to 
Prof. Edgar Altenburg, under whose encouragement 
and guidance on the genetic side the work was 
carried out. We wish also to thank the American 
Onoologie Hospital of Philadelphia for the use of ita 
4 gm. udis bomb. 
: Many Nacar. 
Rice Institute, Houston, Texas. 

Gordon L. Locum. 
Bartol Research Foundation of 

the Franklin Institute, 


A Short Periodic Growth Cycle and a Secular 


Variation in Lemna minor 

Tue rate of frond production in Lemna, when 
grown under constant conditions in which light, 
temperature and culture solution were all controlled, 
was found to be only approximately exponential and 
certain deviations from the ordinary compound interest 
law have been established. First, there is a secular 
variation which takes the form of & wave with a 
25-36 day cycle and, secondly, superimposed on the 
long variation is a short periodic cycle of 4-6 
days. The short wave haa been followed through 15 
suocesarve cycles in one experiment. The length of 
the cyole of the short, and possible also of the long 
wave, appears to be correlated with the mean rate 
of increase in frond number, in that when grown 
under conditions which give rise to a rapid rate of 
division tHe cycle is short, and vice verse. ` 

Successivé measurements of dry weight show a 
secular ‘wave’ as in the case of the rate of increase 
in frond number. The waves in both cases are of 


iodio cyole in dry weight determinations has nob 

been, definitely established, but the data available 
indicate ita probability. 
` The experiments show that, while there is neither 
constancy in the dry weight per frond nor in the 
relative rate of inefease in frond number, yet the 
rate of increase of total mass appears to be strictly 
exponential. ess 

Little is known of the factors influencing the 
rhythmio increase in frond number and variation in 
dry weight, but they may be related to the fact that 
the growth data are those of colonies of numerous 
individuals, that is, that there is a social biological 
effect. This aspect of the matter is now undergoing 
investigation. 

H. Diaxson. 

Research Institute of Plant Physiology, 

Imperial College of Science anf Technology, 
London, 8.W.7. ° 
June 15. 
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Graded Mutations in Wings of a Stonefly 


Mors than two hundred definable variante have 
been recognized in the wings of the variable stonefly, 
Allocapnia pygmaa Burmeister. Some of them were 
mentioned in a former paper’. The three following 
deviations are new and merit special reference. Figs. 
1 and 2 are left and right forewings of the same 
female, the former nearly normal, the latter highly 
exceptional; Fig. 3 is the left forewmg of another 
and Fig. 4 that of a third. Left wings are seen from 
below. In a typical plecopterous forewing (Fig. 1), 
the radial sector (2) arses directly from the radius (1) 
by ita own radiole; it 18 separated from the arculus 
or basal anastomosis (4) by a radial internode (5) 
and from the median stem (8) by the basimedian 





A 


passage (6). The hindwing is characterized, typically 
but not invariably, by a partial fusion of radial sector 
and median vein, which leave the arculus by a 
common mediosectoral pedicel. In A. pygm«oa these 
veins issue from the arculus on an average 
of 8 per cent in five hundred hindwings. 

In two forewings from a sample of five hundred, 
there is a perfect mediosectoral pedicel (7) in the 
right forewing of one (Fig. 2), in the left of the other, 
Bo that there is no i ian passage, no sectoral 
radicle, and the interracial cell (8) extends throughout 
the length of the disoal area from the upper division 
of the arvulus to the interradial crossvein (9). In 
croesvein (10) passes from the angle of the sectoral 
radicle across the intervening space to the median 
vein (Fig. 3), closing off a basimedian oell (11) from 
the median basm. This crossvein appears in three 
states: strong, weak and rudimentary. 
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In another rare instenoe (Fig. 4), the sectoral 
radicle has attained direct nodal fusion with the 
median radicle (12) and has thus been drawn de- 
finitely into the mediosectoral linkage group. If the 
sectoral radicle faded out of existence or became 
merged with the arculus, the result would be that 
shown in Fig. 2. 

In conclusion it may be remarked that while 
these phases are oonsecutive in form, they &re oon- 
temporary in incidence, occurring as individual 


variations. 
ARTHUR WILLEY. 
Mille Isles, E 
Bt. Jérome, 
" Quebec. 
May 25. 
\ The Neutrino Theory of Light 


Soma time ago I directed attention! to some serious 
difficulties connected with the neutrino theory of 
light as devel by Jordan and Kronig, namely, 
(1) the contradiction with the superposition le 
especially in the three-dimensional case, and (2) the 
impossibility of the Bose amplitudes 6 (v) 
in terms of Fermi amplitudes y (v). This ortticiam 
has met with objections’. It has been pointed out 
that in Jordan's theory the introduotion of neutrino- 
holes is essential and that operators satisfying the 
Bose commutation rules can be constructed if Dirac’s 
theory of holes is used. 

My present purpose is to elucidate some pointe 
connected with the operators considered, and to point 
out that (1) the problem of constru Bose ampli- 
tudes remains unsolved, and (2) new ‘ties arise 
in the theory when the neutrino-holes are introduced. 

In a theory workmg with an indefinite number 
of particles, the following boundary condition for the 
wave functional is necessary. The probability of 
finding more than N physical particles musi tend to 
zero 4f N — o. The boundary conditions in the 
ordinary theory (physical particles are neutrinos) are 
thus different from those in the theory of holes 
(physical particles are neutrmo-holes and neutrinos 
with positive energy). In tho ordinary theory, if 
we put 


Tto 
= fx (a)v(v 9 a) da, 


mi") 


(1) 
we obtain ! 
L(y) L+ (u) — L+ (u) L(y) = 0. (2) 

In the hole theory, we must introduce & new 
quantised wave function, 9{a,¢), with a> 0, t =+], 
hy means of the equations 
pla, 1) = ya); pa, — 1) = vt(—a); («> 0). 
The operator (1) transforms‘ into 


y) 7j pt (qe) egety, cda + 
«0 


+f ev—a,—1) a, da (v> 0), (4) 
0 


and satisfies the Jordan-Kronig commutation rules 
R(v) K+(u) —K+(u) K(v) =p3(u—y). — (8) 
Jordan and Kronig put 4/vb(v) = K (y). But the 
Bose amplitudes b(v) are defined by their commuta- 
tion rules only if b(v) and b+(v) form a complete set 


of operators, in the sense that any operator com- 
muting with them must be a c-number. This oan 


(3) 


NATURE 


113 


only be the case if the parameter v in b(v) includee 

all the degrees of freedom contained in the argumenta 

of the quantized wave function 9 and of the corre- 
ing wave functionals. 

This is not the case in Jordan’s theory, since 
9( v, ©) contains, besides v, & new degree of freedom e, 
corresponding to & replacement of a neutrino by an 
&ntineutrino. 

From this it follows that: (1) in Jordan's theory 
the operators b(v) do not form a complete set and 
&re not uniquely determined (we might take for 
example 4/v b(v) = K(v) — K(0) as well); and (2) all 
the probabilities and mean values referring to light 
quanta depend essentially on the values taken by 
the « variable. 

But & neutrino oannot be distinguished by any 
physical means from an antmeutrino, since according 
to the very neutrino theory their charge, their mass 
and their spin are the same and they no 
other physical characteristics. Thus the dence 
of the above probabilities on the circumstance whether 
a particle is a neutrino (€ = + 1) or an antineutrino 
(c = — 1) constitutes a very serious objection to the 
neutrino theory. If one remembers that the super- 
position principle is also violated in this theory and 
that only neutrinos having strictly parallel momentum 
—the probebility of which 1s zero—are supposed to 
contribute to the formation of a light quantum, it 
is difficult to avoid the conclusion that & consistent 
neutrino theory of light is impossible. 


V. Fock. 
Leningrad. 
(Doblady). Acad Sot. U.R 8.8, 4 (13), No. 5 (109), 
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Number of Fragments of the Pulttusk Meteorite 


Ir ie generally stated that the remarkable meteorite 
fall near Pultusk, Poland, on January 30, 1868, con- 
sisted of 100,000 stones. Thus Oharles P. Olivier in 
his monograph ‘Meteors’! states that “the famous 
fall at Pułtusk .. . consisted of perhaps 100,000 
fragmente”. Also F. Heide cites in his book? the 
same number, and places this fall as the highest with 
regard to number of fragmenta (in the second place 
comes the shower at Holbrook, Arizona, on July 19g 
1012, with 14,000 fragmente). The same number is 
quoted by various works on astronomy and oosmo- 


y. 

In 1936 I visited the Mineral Departmeat of the 
British Museum (Natural History) in London, which 
contains & beautiful collection of fifty-nme Puttusk 
meteorites ; and in the note placed on the collection 
I found again the total n&mber “estimated at 
100,000”. The same value is given also in the guide 
to the collection of meteorites by Dr. G. T. Proar. 

In spite of this remarkable agreement of data, the 
high number of 100,000 fragmenta does not seam to 
correspond with the facts. Indeed, in the original 
report on the Pultusk meteorite, published in 1868 
by the University of Warsaw‘, we find that only 
400 fragments had been collected, although the total 
number of stones which reached the ground at the 
time was : the other hand, the Polish 
s phy" by J. Jodrxejewior* estimates ethe 

unt of the Puttusk shower at about 1,000 stones, 


| 
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and the Polish edition of the “History of the Earth” 
by M. Neumayr* at 3,000 stones. 

What is the.souroe of this discrepancy ?- The 
original paper of 1868 contains the figure 100,000; 
this, however, does not refer to the number of 
fragments of the shower, but only to the reeult of 
chemical analysis, which is as follows : 





Silicates soluble in HCl .. 47-014 
Silicates insoluble 52-986 
100-000 


Therefore it seems to be probable that this total 
(100 per cent) was erroneously read by someone as 
hundred thousand and cited as the number of 
meteoric fragmenta. 
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This explanation would account for the enormous 
figure quoted for the number of ta stated to 
have fallen on January 30, 1868, near Puttusk. As 
to the real number, I believe that 3,000 stones, as 
given by Neumayr, may be adopted.as the moat 
probable number of fragmenta. 


Technical Institute, 
Warsaw, 
Poland. 
!'"Meteors" (Baltimore, 1925). 
**"Klene Meteoritenkunde" (Beim, 1931). 
us Dude to the Colleckon of Meteorites” (Brit. Mus. (Nek. Hiit), 


‘4 ''Notioe sur la météorite le $0 Janvier 1868 aux environs 
do ta vile de Puak” (Harte Boe do panie l 


*“Koamografje’”’, 2nd edition, by M. Hrnst (Warsaw, 1907). 
*''""Dneje Ziem”, vol. 1 (Warsaw, 1912). 


EDWARD BTENEI. 


Points from Foregoing Letters 


From measurements of the energy of an electron- 
positron pair, produced by a bete particle of energy 
1-] MV. in a mixture of ni &nd mercury 
dimethyl vapour (5 per oent) Dr. F. C. Champion 
and A. Barber find that there is approximate agree- 
ment with the values obtained by Skobelryn and 
Stepanowa when beta particles impinged on lead. It 
appears that the probability of pair production by 
beta particles of low energy increases rapidly with 
the atomic number and is large when the energy of 
the beta particle is of the order 2mo'. 

The rate of elimmation of 0-5-14 mullicuries of 
radon injected into rate 1s found by Dr. F. BShounek 
and F. V. Novák to be half an hour when glucose 
solution is used &s vehicle, and several hours when 
tungsten emulsion is used as vehicle. 

By plotting the logarithm of the rate of diffusion 
(through rubber) for various gases, jp rid the inverse 
absolute temperature, R. M. Barrer finds straight line 
relations. He also gives a table for the energies of 
activation, calculated from the leer diffusion curves 
m the case of vulcanized and para rubber, and con- 
cludes that only an explanation involving activated 
diffusion can account for the diffusion increasing 
approximately with the temperature. 


D. A. Wright points out that the resistance- 
temperature curve obtamed by Coealett for thin films 
of indium indicates a transition temperature at about 
10° C., ih agreement with Kramer's formula. Thin 
films of rubidium and cesium, on the other hand, do 
not behave in accordance with deductions based on 
Kramer’s theory. e 

The differential croes-section for transition of a 
Dirac electron between two states of positive energy 
in a Coulomb field has been calculated by J. O. Jaeger 
for lead in the case of an incident eleotron of total 
energy 3mc’ losing energy equivalent to 1:5 and 
1-95mo*. The theoretical values obtained by Jaeger 
agree fairly well with the theoretical values calculated 
by means of Born’s approximation except near the 
short wave limit. 

Prof. D. M. Bose reportg measurements of the 
abeerption spectra of crystals of neodymi chloride 
(NdCl,.6H,O), which, he considers, illustrate the six 


oxygen atoms grouped oetahed-ally around a (para- 
magnetic) neodymium ion. Dr. W. G. Penney and 
G. J. Kynch point out that the agreement claimed 
by Spedding and others, between the spacings of 
the low-lying levels of various rare earth ions, aa 
deduced from absorption spectra measurements and 
from theoretical considerations of the tamperature 
variation of the magnetic susceptibilities, is probably 
fortuitous. The magnetic data is not sufficiently 
detailed to permit accurate determinations of the 
levels. 

A spectrum band in the region 8600-8700 A. 
observed when running a high-tenmon aro between 
chromium electrodes in a flame of h burnmg 
in air, is attributed by A. G. Gaydon and Dr. R. W. B. 
Pearse to chromium hydride. ] 

From the intensity of the components in the hyper- 
fine structure of the lines 3944, 3961 and 8098 A. 
(observed by absorption) and 6696 and 6609 A. 
(observed in emission), D. A. Jackson and Dr. H. 
Kuhn calculate for aluminium a nuclear spin of 9/2, 
which does not agree with the previous value of 4, 
suggested by Riteohl. The magnetio moment, cal. 
culated from Goudamit’s formula, is approximately 
4 nuclear magnetons. 

The resulta of investigations on the relation 
between dilution of virus preparations and number 
of infections caused suggest, according to J. Q. Bald 
and G. E. Briggs, that m the tobacco moesic group 
there is an end-to-end aggregation of the virus 
particles comparable with the ‘crystal’ structure 
recently described. 

Fruit flies (Drosophila melanogaster) treated with 
fast neutrons from a radium-beryllium source, show, 
according to Mary Nagai-and G. L. Locher, a larger 
proportion of mutations than untreated flies, aa 
indicated by the sex-lnked lethals, which increased 
24 times. 

Certain deviations from the ordinary compound 
interest law of frond increase which have been 
established for Lemna minor grown under constant 
conditions are described by H. Dickson. These 
involve a secular variation which takes the form of 
& wave with a 26-35 day cycle, and superimposed 
on this a short periodic cycle of 4-6 days. Successive 
measurements of dry weight also show a secular 
wave. It is that & social biological effect 


“may be responsible for these growth cycles. 
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Research Items 


Natives of Mount Hagen, Papua 

Mr. F. E. WirLLiAMBS, Government anthropologist, 
Papua, in Man of June, records some resulte of & 
short visit by aeroplane to the natives of um 
Hagen, the previously unknown tribes first descri 
by Mr. E. W. P. Obiidery in 1934. Information 
going beyond externals was obtained from Fy. Ross 
of the Mission of the Society of the Divine Word, 
who has now resided among them for two years. 
He estimates that there are now 25,000 natives 
speaking various dialects of the Mount Hagen 
Dru duel uie ine E MO of 
again divided into numerous local groupe. One of 
the most remarkable features of the life of these 
peoples, as well as of the Papuans recently patrolled 
by Hides and O'Malley, is that they have no villages, 
but Eve in scattered homesteads, to some extent 

together as settlements, something like 

primitive garden cities. Descent is petrilineal, and 
marriage patrilocal. Girls marry young, and there is 
a ceremonial payment. Many households are poly- 
gemous. The natives are of strong build and fleshy 
with somewhat heavy, decided features and a darkish 
skin. The men mostly wear fine black beards, and 
the women roll their eyes. Altogether they are a 
good-looking people, of a caste that is Papuan rather 
than Melaneman. The main item of dress of the 
men is an apron of fine netting, black, greasy and 
soft, which is suspended from the belt, and reaches 
below the knees. Behind they wear numerous twigs 
of Dracena tucked into the belt. The belt is of stiff 
bark, up to eight inches and more in width. It is 
usually plain, but sometimes ia decorated with moised 
geometrical patterns. Thongs of stiff cane may be 
bound round the belt near the upper and lower 
margins. To some extent, the belt may have served 
the purpose of armour. The hair is worn short by 
boys and youths, but nearly all adults cultivate a 
fairly long growth, which is tightly encased in bark 
cloth, bound round the forehead and occiput with a 
band of the same material. This gives the effect 
of a well-stuffed globular cushion. 


Serbian Gypsy Feast-Days X 

Dr. ALHXANDEA PETROVIÓ continues his studies 
of Serbian gypeies with an account of the feast days 
they observe (J. Gypsy Lore Soo., Ser. 3, 16, Pt. 3). 
While the Serbs belong to three religions, Orthodox, 
Catholic and Mohammedan, the Gypsies are Orthodox 
and Mohammedan only. As, however, the only 


mosque is at Nish, the Gypsies of other localities: 


perform for themselves the rites of baptiam, marriage 
and burial. In Boenia, the Mohammedan clergy hold 
that the Gypsies were never true Mohammedans. 
On the other hand, neither are the Orthodox priests 
pleased with their Gypsy parishioners ;' but scarcely 
more satisfe in his home was the Serbian 
peasant of the illiterate class up to the beginning 
of the present century, for he preserved his ancient 
pre-Christian customs and beliefs. While the Serbs 
could not carry out & feast without the services of 
the Gypsies in some capacity or other, the Gypsies, 
though thus made fi iar with them, on conversion 


adopted only some of the beliefs and customs of 
their Orthodox fellow villagers. They considered the 
feast of Bibi as their greatest religious holy day. 
Bibi is a disease—cholera. In order to protect their 
children from being strangled by Bibi, they founded 
the cult, and propitiate her by celebrating her feast 
day. She then protects their children from her wrath. 
This basic idea of a strangler going from house to 
house is borrowed from the Bérbe, who think that 
the cause of every illness is some living thing that 
enters a man. Plague and cholera are women dressed 
entirely in black, who always carry an infant in their 
arms. It is evident that the Gypsies are inni 
to forget the origin of their belief in Bibi. She ia 
for them a Gypsy woman who has babies and likes 
Gypeiee, protecting their children, while abe strangles 
those of the Serbs. Many Gypsies believe that Bibi 
has appeared to them in their dreams, and this 18 
to them the strongest proof that Bibi really exista. 
Until some years ago, Bibi’s day was celebrated only 
by & few colonies between Belgrade and Krusevas. 
Now it is becoming widespread, though confined to 
Orthodox Gypsies speaking Roman. 


Embryonic Monkeys and Man 

No complete account of the intra-uterine develop- 
ment of any ies of monkey appears to have been 
published, and therefore the description of the pre- 
natal development of the grey langur, Semmopitheous 
pram thersites, by Prof. W. C. Osman Hill, is of 
unusual interest (Spolia Zeylanica, 20, Pt. 2, 211; 
1987). The embryos differ from human embryos 
very early in showing, as & rule, a double placenta 
instead of a single one, in possessing 43 instead of 
88 body somites, a more slender body form, a longer 
tail, which persiste and grows after the tenth week, 
and slightly different feet and hands, in which the 
thumb is rudimentary at the 24:5 mm. stage. On 
the other hand, resemblances between the develop- 
ment of the monkey and corresponding human stages 
are shown in the peculiar twist on the long axis of 
the 9 mm. embryo, the form of the neural tube and 
cerebral vesicles, the mode of formation of the face 
and branchial arches, the shght advance in develop 
ment of fore limb over hmd limb, the presence of an 
umbilical hernia, the disproportionately large head, 
and large cranium relative to face, the projection of 
the upper jaw beyond the lower in about one third 
term embryos, and the presence of a lobule on the 
pinna. The last character seams to be confined to 
the family of monkeys to wkich the genus belongs 
and to man, for it is not found in the apes, nor in 
macaques or their relatives. It has, in fact, usually 
been regarded as a peculiarly human characteristic. 


Effect of Pasteurization on the Nutritive Qualities of Milk 

THs annual report for 1936 of the National Institute 
for Research in Dairymg, University of Reading, 
recently issued, contains summaries of two researches 
carried out at the Institute upon the effect of 
pasteurization upon the nutritive qualities of milk. 
In one experiment, shorthorn bull calves whens 4-5 
days old were grouped in pairs of similar age and 
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weight, and one of each pair, chosen by lot, received 
raw, and the other pasteurized, milk until the com- 
pletion of the experiment twenty-six weeks later. 
The milk diet was supplemented from the ninth week 
onwards with a little hay, and from the seventeenth 
week with a small allowance of crushed oats and 
flaked maize. Records were kept of the food oon- 
sumed, the live weight gains, general appearance of, 
the animals and other relevant matters. Eleven pairs 
completed the experiment, and no material difference 
could be detected between the two i The 
average daily live-weight gain per for the 
calves receiving raw milk were 1-967 lb., for those 
receiving pasteurized milk 1-969 lb. Another study 
was on the effect of commercial pasteurization upon 
the nutritive value of milk. The raw and pasteurized 
milks were from the same bulk, the experiments being 
carried out on rate. No marked logs in the value of 
milk as food which could be attributed to commercial 
pasteurization could be detected. One fifth of the 
vitamin O content of raw milk is lost in the course 
of commercial pasteurization, but this is partly due 
to ure to light. Milk exposed in & bottle in the 
gan for halt an hour loved Exi d OF Ani, 
scorbutic properties. 

Fossil Insects from Kansas Rocks 

CONTRIBUTION No. 16, on Kansas Permian insects, 
by the late Dr. R. J. Tillyard, appeared in the 
December issue of the American Journal of Science 
(82, 435-453 ; 1936). In addition to deearibing new 
fossil mayflies, the author discusses the affinities of 
his grodp Protohymenoptera. The emment Russian 
worker on fossil insects, A. Martynov, and also F. M. 
Carpenter, of Harvard University, claim that this 
group is not & separate order &pparently anceetral 
to the Hymenoptera but a subdivision of the foeml 
order tera. Carpenter claimed that Till- 
yard had misinterpreted the venation, and concluded 
that any affinities with the Hymenoptera were 
extremely remote. Tillyard re-exammed the subject 
in this and accepted Carpenter’s revision of 
the venation, but reaffirmed his opinion that the 
Protohymenoptera are ancestral to the Hymenoptera. 
The fact that a large and complete ovipositor is 
present in Asthenohymen, it is claimed, strengthens 
this argument. This character, furthermore, argues 
against Carpenter’s contention that the Proto- 
hymenoptera are specialized members of the Mega- 
secoptera since none of the latter possessed an ovi- 
Positor. The presence of three-segmented tars seems 
to preclude Tillyard’s Protohymenoptera bemg on 
the direct line of descent of the Hymenoptera, which 
have flve-segmented tarsi. Tillyard argued that since 
Asthenohymen is the most advanced member of the 
Protohymenoptera, more archaic forms may have 
possessed tarsi of five segments. ` 

. 

Scottish Copepods 

Dr. 8. Q. Grssoxs, who has already studied certain 
copepods of Scottish seas in some detail, now reports 
on collections made by the RRS. Explorer in 


"February-November 1988 on eight cruises covering 
& area and including the southern North Sea, 
the ides and Faroes and round to the Moray 


Firth (“Calanus ious and other Copepods in 
Scottish Waters in 1938". Fishery Board for Sootland. 
Scientiflc Investigations 1986, No. II). Exoept for 
two darge iso patches ab the surface in May and 
June, the bulk of the Calanus population (later 
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copepodid and adult stages only being considered) 
were taken in the mid-water and bottom nete and 
few were in the surface layer. From February until 
July they were moetly in mid-water; from August 
onwards they were in the deepest layer. This indicates 
‘a general sinking towards the end of the year. There 
is conspicuous vertical movement, and the 
show @ maximum diurnal migration which takes place 
at those seasons when the hours of darkness are 
longest, whilet in July when the light is strong the 
difference is lees marked. As in previous years, 
Calanus proved the dominant plankton organism 
throughout the year, their greatest a&bundanoe 
occurring in June in the Faroe Shetland Channel 
region,'and the least m the North Sea in November. 
Among the other copepods mentioned is Anomalocera 
pattersont, the ‘blue feed’, well known as important 
herring food, which occurs in numbers in oertain 
areas in May and June. It is noteworthy that, in the 
chart showing ite abundance together with Calanus, 
it should be usually more abundant than that 
species when it occurs. Although nothing is said to 
this effect, it is probebly because Anomalocera is 
eating Calanus, for it 18 a voracious copepod feeder. 
Feeding Habits in Pleuronectide 

Tum relationship between the structure of the 
brain and the feeding habits of the Pleuronectide 
has been studied by H. Muir Evans (Proo. Roy. Soo., B, 
May 1937). The same author has previously shown a 
relationship between the structure of the medulla 
oblongata and the feeding habits in oyprinoids, 
clupeids and gadoids. In the present work, the 
investigation is extended to include the fore-brain, 
mid-brain and infundibulum. Four groups can be 
recognized : (1) typifled by the sole, a purely bottom, 
night feeder; (2) typifled by the plaice, which is 
also & bottom feeder but utilizes sight, taste and 
smell ; (8) typified by the turbot, which is predatory 
and feeds by sight; and (4) typified by the halibut, 
also predatory and feeding by sight. The fourth 
group is distinguished from the third by the deep 
dorso-ventral extension of the olfactory lobes and by 
different arrangement of the tubules of the pituitary 
gland. 


A Disease of Hawthorn 


A SHORT paper by Messrs. W. J. Dowson and 
W A. R. Dillon Weston (Gard. Chron., 426, June 19, 
1987) directs the attention of plant pathologista to 
a brown rot of the hawthorn. The malady, which is 
fairly widely distributed in East Anglia, is caused 
by the fungus Sclerotinia oratagi. The conidial stage 
only has yet been found in Great Britain, but the 
ascigerous condition has been known for many years 
in Germany and the United States. Similar diseases 
appear on the medlar and quince, but are caused 
by different species of Sclerotinia from that which 
attacks the hawthorn. Symptoms are a browning 
of the young shoots, the dead leaves of which often 
bear a sweetly-scented powdery grey mould of conidia. 
The disease may be more widespread than is reported 
by the present paper, and appears to be sufficiently 
destructive to mar the beauty of a quick-thorn hedge. 
Gold Deposits of the Canadian Shield 

A nevinw of the geological relations of some of 
the chief gold deposits of the Canadian Shield is 

ted by E. L. Bruce in a paper read at the New 
Work Meoig of tha Amena Tuatitnbe of Mania 
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and Metallurgical Engineers (Technical Publication 
No. 807; 1987). Summaries are given of the Beattie 
and Sisco mines of Quebec, of the mimes of the 
Porcupine and Kirkland Lake area, and of the Howey 
and other mimes of north-west Ontario. It is shown 
that there are few places in which a.genetic relation- 
ship between ore-bearing solutions and neighbourmg 
igneous rocks can be satisfactorily established. In 
some places where such relationships have been 
assumed, later investigation has shown that the 
igneous rocks are very much older. In deposita like 
thoee of Porcupine and Kirkland Lake, it seams likely 
that the solutions that formed the vems were derived 
from & magma far below the present surface and that 
the veins are localized by structural factors. The 
fact that contacte between igneous rocks and the 
rocks invaded are structurally favourable for the 
development of zones of fracturing, in some deposita 
at least, explains the occurrence of gold-bearing veins 
near intrusive bodies. 


Formation of Submarine Canyons 


In recent years, there has been much discussion 
of the various hypotheses suggested to explain the 
formation of submarine canyons and gorges. The 
only hypothesis to which there are no serious 
objections is that by Daly. During the 
low sea-levels of the Pleistocene iationg, mud was 
stirred up by wave action on the shallowing conti- 
nentelahelyes. In this way, a suspension was formed 
with & higher specific gravity than that of clear sea- 
water. The ‘heavy’ liquid flowed down the conti- 
nental slope, as submarine currents which developed 
ruta in the soft bottom deposits and gradually 
deepened them into gorges. This theory, though 
superficially ing to be improbable, has been 
may strengthened. by experiments carried out at 

yden by Ph. H. Kuenen (Leidsche Geol. Med., (2), 
8, 327—351; 1987). The resulta prove that a sus- 
penmon will flow down a slope without being mach 
diluted by mixing with the adjacent clear water, and 
that such a flow will concentrate in slight depreesions 
. in the surface. Quantitative date and comparison 
with natural slopes show that the velocity of the 
actual submarine currente should be somewhat 
lower than that of large rivers, but increasing as it 
proceeds and picks up more sediment. At the lower 
end the suspension gains six times the effective 
density with which it began and two or three times 
the velocity, and at this stage the load of sediment 
being carried is that of the most muddy major rivers. 
Though the data are rough, they show that no pre- 
posterous assumptions are involved in accounting 
for such submarine canyons as those of the Georges 
Bank. It is of special interest to note that an 8 mm. 
film of about 20 metres length, illustrating the ex- 
perimenta, can be obtained at the price of 8 guilders 
from the Rijksmuseum van Geologie at Leyden. - 


A New Type of Threaded Connexion for Oil Well Casing 


Av a meeting of the Instatution of Petroleum 
Technologists on May 4, Mr. W. M. Frame described 
a new of threaded connexion for use on oil well 
casing. ing having such connexions is known as 
‘extreme line casing’ and is being used successfully 
in a number of the United States oil flelds. The 
joint consiste simply of an upset, threaded pin end 
and an bi threaded box end without any coupling. 
A shoul is provided on the pin end to.avoid any 
abrupt change of contour, and the outer surface 18 
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turned and the inner bored to give more accurate 
joint dimensions than are normally obtainable. The 
advantages claimed for this type of jomt over the 
normal V-threaded type are that it is stronger and 
has a higher resistance to leakage and accidental 
drainage, that the external joint diameter is smaller 
and has a stream-lined contour both inside and out. 
Experience has shown that e great saving of tithe 

ing and pulling can be effected wi i 
eeen: ihe casing’ as compared with oollared 


A West Indian Hurricane 


AN account was given by Mr. C. B. Durst, at the 
meeting of the Royal Meteorological Society on May 
20, of a case that occurred in tember 1986 of a 
West Indian hurricane which recurved into middle 
latitudes towards the far side of the Atlantic and 
crossed over almost to the Trish coast without losing 
ita tropical character of a mass of revolving tropi 
air. The recurve took place at about lat. 80? N., 
long. 61° W., and the track of the storm was then 
an almost straight one to the south-west of Ireland. 
As the storm approached the polar front, which lay 
at about lat. 45? N., a new depreasion developed on 
that front and became intense, and to this develop- 
ment is attributed a great morease in the speed of 
travel of the tropical storm. When centred at about 
lat. 48° N. and long. 89° W., its continued tropical 


"character was well shown by the existence of 6 


northerly wind of nearly gale force of which the 
ture was 74° & short distance behind the 
centre. The author was unable to find any previous 


caso of this kind of a persistent revolving tropical ` 


vortex within the warm sector of another depreasion 
farther to the north. He attributed the abnormal 
features in this case to the fact that the encounter 
between the tropical storm and the polar front took 
place in mid-ooean, and to the fact that a very 
shallow disturbance already existed on the polar 
front at that point. It is more usual for ed are 
storms to reach the coast of America and to have 
greatly diminished in intensity by the time that they 
encounter the polar front, and for their tropical 
characteristics to be lost in the temperate depression 
which results. ` 


Passivity of Iron 
Exereiuents by W. H. Cone and H. V. T 
(J. Amer. Chem. Soc., 59, 987 ; 1937) show that iro 
is passive in solutions of chromic acid at all con- 
centrations. If the solution algo contains sulphuric 
acid or other activating electrolytes such, as phos- 
phorio acid and sodium sulphate, the iron under 
reduced pressure becomes active, but in pure chromic 
acid solutions iron does not become activated by 
reduction of pressure. An atmosphere of hydrogen 
causes iron to be active in a chromic acid—electrolyte 
solution. Oxides of iron were found to be soluble 
in chromic acid solutions, and oxide-covered wires 
could be made active by a reduction of pressure. 
This makes it doubtful whether an oxide layer is 
an essential factor for ivation, as has been 
asserted, and an adsor film of oxygen or & “two 
dimensional compound”? of iron and oxygen as the 
primary cause of passivity is Definite 
oxides may be formed afterwards, particularly m 
the case of anodic ivation, but such oxides are 
readily Soluble in the acidic solutions used by the 
authors. 
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N Thursday, June 3, at the Royal Society, 

Dr. C. F. A. Pantin opened a discussion organized 
by Prof. A. V. Hill on “The Transmission of Excitation 
in Living Material”, which was largely devoted to 
the consideration of the rival merita of electrical and 
chemical theories of conduction. 

The electrical theory, which has been worked out 
mainly in connexion with the nerves of vertebrates, 
is briefly as follows. We know that conducting 
tissues may be excited at the cathode by an applied 
electric current, and we also know that the propagated 
wave 15 invariably associated with an electric disturb- 
anoe which is in such a sense that the current flowing 
between the active and the inactive regions of the 
tissue has the cathode on the inactive part, and is 
hence in the direction which tends to excite it. Thus 
it is cloar that if the disturbance is intense enough, 
the inactive region in front of the wave must be 
raised to activity, thereby achieving propagation. 
Whether in fact this is the mechanism therefore reste 
upon the measurement of the adequacy of the 
electrical disturbance to excite the region in front 
of the wave. 

This study was presented by A. L. Hodgkin 
(Cambridge), working on frog’s nerve in which the 
propagation was blocked by the application of 
preasure or by freezing. Though the im is not 
able to traverse the block, yet the electrical current 
apace out into the inactave region and produces 
there æ considerable exciting effect, for, when the 
shock setting up the impulse is followed by a second 
shook applied this time to the inactive region just 
beyond the block, and so timed that it coinoidee 
with the electrical disturbance due to the blocked 
impulse, it is found that the second shook oan be 
effective at only 10 per cant of the intensity necessary 
when &pplied alone. The excitability thus measured 
is found to follow & time course nearly identical with 
that of the electrical wave from the blocked impulse. 
It is clear that if at some distance from the disturb- 
ance the excitability is raised to 90 per cent threshold, 
at the active region itself the current will be fully 
adequate. Thus the eleotrioal theory is established 
é conduction in frog's nerve. 

But the adequacy thus shown for a full-grown 
impulse will not apply to the very amall impulse 
arising from the area under the cathode of an external 
stimulating circuit. It is clear that a stimulus, to be 
effective, must not only excite the tiasue at a point, 
but aleo must nurse the new-born impulse until it 
has reached a sixe ad te to propagate on its own. 

The resulta of a mathematical development of this 
aspect were presented by W. A. H. Rushton (Cam- 
bridge), who pointed out that, in spite of short- 
oomings due to over-simplification, it is possible to 
describe quantitatively the whole range of exoit- 
ability measurements both spacial and temporal, 
including some observations hitherto unexplained, 
with only two arbitrary constanta. 

Now in the intact organism, nervo-musole activity 
is carried out by impulses following each other in 
rapid succession, hence the ical generation of 
repetitive im from continuous curmnte is of 
interest. A. Monnier (Paris) has found that excised 
nerves and muscles in solutions of low calcium ion 
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content respond to prolonged continuous currente 
with prolonged rhythmic discharges. The bearing 
of this upon the mode of origin of central nervous 
rhythms was strongly indicated by B. H. C. Matthews 
(Cambridge) from oscillograph records of single moto- 
neurones. When these oella are provoked to reflex 
activity by sensory stimulation, m addition to the 
there are slowly developed changes localized some- 
where in the spinal cord, apparently produced by 
the cumulative effect of the sensory impulses, and 
acting like the prolonged currents in Monnier's 
experiments. This Similarity has been further oon- 
firmed by passing a prolo current im at the 
nerve and out at the cord, which, even in the absence 
of sensory stimulation, produced repetitive impulses 
of reflex character. 

Though these experiments suggest that electrical 
considerations are sufficient to explain the passage 
of an impulse from one cell to another, there is quite 
other evidence, primarily pharmacological, which 
shows that the liberation of a specific chemical sub- 
stance m relation to the oell junction may be of great 


importance. 

Adrenalin has long been known to produce, when 
injected, the samo general effects as widespread sym- 
pathetic stimulation, and it is now recognized that 
sympathetic nerves act by liberating adrenalin (or 
something very like it) in intimate relation to the 
cells of the organ supplied. Later, & similar state of 
affairs was found in connexion with the par&- 
sympathetic nerve endings, but the specific chemical, 
scetyl-choline is rapidly inactivated by an enzyme 
normally present and hence cannot be obtained unleas 
the enzyme is inhibited by eserine. Chemical trans- 
mission was thus established in conduction between 
cells in two important classes, and the question arose 
as to whether some chemical was invariably necessary 
for such conduction. In particular, the cases of 
nerve-voluntary muscle, sympathetic ganglion and 
central nervous are ivi consideration, 
but the possibility of a similar chemical counterpart 
of transmission down the nerve fibre iteelf is not 
overlooked. 

A. von Muralt (Bern), realizing that any liberation 
of acetyl-choline during nerve transmission must be 
almost instantaneously reversible, adopted the follow- 
ing method to ‘fix’ the chemical liberated by a aingle 
impulse. The stimulated nerve together with an 
unstimulated control were shot instantaneously into 
liquid air, withdrawn, and ground to powder in solid 
carbon dioxide and then extracted and tested 
pharmacologically for acetyl-choline. Ib was found 
that the stimulated nerve contained about twice as 
much as did the control, but as was brought out. 
in discussion with Prof. J. H. Gaddum, this was 
possibly due to the effect of the applied current (as 
in Gaddum's own experiments) for the resulte were 
more pronounced with prolonged cyrrenta, and the 
‘resting’ control was probably excited by contact with 


the pad Bir. 

G. L. Brown (Hampstead), continuing the work 
of Dale and his other colleagues, showed that when 
an impulse pases from nerve to muscle, not only is 
acetyl-choline liberated in circumstances strictly 
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imited to the passage of the impulse, but also that 
che injection of it suddenly into an artery in olose 
‘elation to the muscle gives rise to a twitch very 
similar both from mechanical and from electrical 
records to that produced on nerve stimulation. 

F. Bushtal (Copenhagen) has made a more minute 
study of the structures involved in this tranamission. 
Working with single musele fibres from the lizard, 
he measured the resting and active potentials on the 
surface of the muscle and the nerve-muscle junction. 
There is & resting potential of some 50 mV. between 
junction and fibre, and this differance is reversibly 
duced to zero by the drug curare, which simultan- 
o roduces & reversible nerve-musele paralysis. 

MN. Baog Bacq (Lidge) treated from a much wider 
ioologioal aspect the question of chemical trans- 
mision, and abowed that, though scetyl-choline may 
bo regarded as transmitter over a great range, yet 
Khis subetance is not preeent in the Protochordates, 
Khe Crustacea, or the Colenterates. 

J. O. Ecoles (Oxford) considered the application 
to ganglion and central nervous system. He presented 
evidence for two transmitters, one rapid, and apper- 
ently related to the electrical effect, the second 
alower and probably related to acetyl-choline. 

This game duality was advocated by C. F. A. 
Pantin (Cambridge) in his opening communication. 
His own work on sea anemones and orabe shows that 
Kaoilitetion at the nerve-muscle junction depends 
apon both the number and the frequency of impulses 
arriving there. A chemical transmitter is 
thecause the time relations of the decay of facilitation 
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are much longer than those of electrical effects, and 
are not dependent upon ions as are the electrical 
phenomena. On the other hand, the sccumulation 
of facilitating chemical is never sufficient to set up 
repetitive impulses on its own account, nor are the 
ionic changes which increase facilitation capable of 
allowing a first impulse to pass; it seems that in 
these systems ib is neceasary to have the electrical 
change associated with the present impulse aa well 
as the chemical facilitation resulting from a previous 
impulse. He also pointed out that the study of 
comparative physiology is rich in examples of the 
same end being achieved by different means, and of 
the same means being employed to different ends, 
or to no end at all. The fact that & certain chemical 
has important function in one tissue and that it is 
also present in another tissue, cannot be used as 
indicating that it has any bidlogical significance in 
the second case. 

Prof. E. D. Adrian, starting the open discussion, 
was also of the opinion that both electrical and 
chemical conditions are involved in transmission. 
He pointed out, however, that the secretion of mole- 
cules so strongly polar as those of acetyl-choline may 
involve quite considerable potential changes, while 
on the other hand the diffusibility of acetyl-choline 
through lipoids makes this 10n of importance in the 
passage of electricity through cell walls. It is there- 
fore possible that some of the phenomena variously 
considered as electrical or chemical may in fact be 
merely two sspects of the same process. 

W. A. H. Rusuros. 


The Individuality of Gliadin 
By Prof. A. G. Kuhlmann, Research Institute of the Baking Industry, Moscow 


HE princi proteins of wheat are, as is well 

known, glutenin and gliadin. These proteins, 
upon the interaction of wheat flour with water, form 
the so-called gluten, the quality and tity of which 
sig of such great significance in the‘ Dekiae of bread, 
in the manufacture of macaroni, noodles and similar 
products. In the numerous works devoted to the 
proteins of wheat, a great deal of attention is paid 
to the question of the individuality of glutenin and 


Considering gluten to be a natural high polymer, 
we must come to the conclusion that it represents a 
complex of proteins, forming micelles of various 
length. Suoh a conclusion has been fully confirmed by 
an investigation which I conducted in my laboratory, 
which showed as well that the ! and most 
stable micelles are those of glutenin. Gliadin consiste 
of shorter micelles, which are leas stably built and 
more flooculent than those of glutenin. 

According to the literature, the gliadin of wheat is 
best extracted by a 70 per cent solution of ethyl 
alcohol. A study of the influence of the cancentration 
of ethyl &loohol on the peptisation of the proteins 
of gluten carried out in my laboratory gave the 
following picture (Fig. 1). In one series of ex- 
periments, samplea of one and the same gluten 
were treated with alcohol-water solutions. The 


experiments were repeated, this time a given 
sample of gluten being treated with alcohol solu- 
tions of imcreasmg concentration  (aloohol of 


. higher concentration being used only after com- 


plete extraction with aloohol of the preceding lower 


concentration). " 


Pelisti y. 








Results of these experimente are shown in Fig. 2. 
The data of both these series of experiments are in 
good t with “each other and show that 
maximum peptization occurs with alcohol having 
& „concentration of about 40 per cent. The 
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inven of several kinds of gluten gave an 
analogous picture. 

When giuten is treated with alcohol of low oon- 
centration (up to 30 per cent C,H,OH) it retains its 
cohesive properties and changes only slightly in its 
external appearance. Upon treatment with 40 per 
cent aloohol, it is greatly altered’; it loees ita cohesive 
properties and begina to disin into separate 
Dire The supernatant liquid mes tarbid and 


Vt dn is a striking fact that peptization of gluten by 
aleohol of various concentrations falls considerably 
more sharply after a definite maximum, in 
the case illustrated Fig. 2 than that by Fig. 1. 
This can be accounted for by the presence in giuten 
of a leas highly ted and more easily peptizable 
fraction the solubility of which reaches a maximum 
with concentrations óf alcohol of about 40 per cent. 
This fraction, interaction with the more 
highly aggregated and leas soluble fraction of gluten 
by means of absorption, acta as a peptizer of the 
latter. It &leo conditions the stability of the aol 
obtained. This fraction, when separate samples of 
gluten are extracted by different concentrations of 
aloohol (Fig. 1), &seerta its action even at high 


Pepe: srt san a # 1 
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' Fig. 2 
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concentrations; while when one and the same 
sample is extracted by aloohol of different con- 
centrations, the alcohol solutions containing more 

"than 40 per cent C,H,OH, devoid of this leee 
highly fraction of gluten due to ite 
solution by the alcohol solutions of leaser concentra- 
tions, Pda cer eee eee 
(Fig. 2). 

A stady of the peptizatian of the proteins of gluten 
as a tricomponent system, sol of gluten — alcohol — 
water, using the method of the triangular diagram af 
Gibbe, was also carried out in my laboratory on 
twelve specimens of wheat. In general, they all gave 
analogous resulta. A typical example is shown im 


eue 3 (a). Isopeptides (lines the pointe 
al quantities of i colloids) clearly show 
a- 2d maximum of peptization at a definite oon- 


centration of aleohol (40-50 per oent). If i tein 

sections (lines I, II, IIT) parallel to the side BO 

and connecting points of equal quantities of protein 

are drawn, then the above-mentioned maximum is 
atill more clearly (Fig. $ (b) ). 

PA comUteina mre Grbraciod etr Mic Sa 10 pel 

cent alcohol-weter solutions from separate samples 
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Uti diretapodun et aider dis ecoblain te 
produota, different from each other with respec 
to their behaviour towards water (swelling an 
hydration). Thue the protein fraction extracte 
with 40 per oent alooho! from the gluten of the whee 
Lutescens 0329 imbibes 1:63 gm. of water (calculate 
on the basis of 1 gm. of dry substance), while gliadi 
(that is, the fraction extracted from that same samp] 
of gluten with 70 per cent &loohol) imbibes 1-83 gr 
The corresponding fractions extracted from the glute 





Fig. 3. 


of the wheat Ferrugineum H 022 gave a still mor 
distinct picture: here gliadm imbibed 1:08 gm. a 
water while the ‘40 per cent-fraction' imbibed 0-91 gx 
The gliadin of that wheat increased its volume by 15 
per cent on swelling, while the ‘40 per oent-fractior 
increased by 135 per cent. 

The above data, as well as other observation 
noted in my lsboratory, give me reason to mer 
tain that the gliadin of wheat is not & chamic 
individual. It representa an adsorption comple 
of at least two fractions, which I name a- an 
B-gliadin. In ite properties (swelling, peptizatior 
etc.) B-gliadin approaches glutenin.- §-ghadin di 
solves as a result of interaction by means « 
adsorption with the more easily peptizable fractio: 
a-gliadi, which forms the main mass of Osborne 








IE 








Oli akn 


E E 
Fig. 4. 


In the light of this work, the distribution : 
proteins of the various fractions of gluten accordix 
to the length of their micelles may be represente 
schematically as in Fig. 4. 

Research in this field is being continued. 
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Intellectual. Co-operation and International Science 


JOINT meeting of tho Executive Committee of 
the International Council of Scientific Unions 

ad of the Scientific Experts Committee of the 
itarnational Organization of Intellectual Co-opere- 


on was held on July 9-10, at the International , 


istitute of Intellectual Co-operation, in Paris. 
Representing the Executive Committee of the 
council were: Prof. C. Fabry, chairman of the 
ouncil; Prof. H. R. Kruyt, vice-president ; Prof. 
». B. Němec; Prof. F. J. M. Stratton, general 
xretary of the Council; E. Esclangon, representing 
he International Union of Astronomy ; Jean Gérard, 
apresenting the International Union of ; 
General Perrier and Brigadier H. 8t. J. L. Winter- 
-tham, representing the International Union of 
‘eodesy and Geophysics; General Bourgeois and 
.. J. Voute, representing the International Union of 
deography ; Profs. Abraham and A. Cotton, repre- 
sting the International Union of Physica; and 
Xr. M. J. Birks, representing the International Union 
f Biological Sciences. The Committee of Scientific 
‘xperta included‘ Prof. Cabrera, chairman of the 
‘ornmittee and professor of theoretical physics at the 
Tniversiby of Madrid; Prof. Bialobrzeali, professor 
f theoretical physics in the University of Warsaw ; 
*rof. F. A. E. Crew, director of the Institute of 
ienetice at the University of Edinburgh; Prof. P. 
angevin, profesor of experimental physice in the 
Ne de Franoe; Prof. Ch. Maurain, dean of the 
ty of Sciences of the University of Paris; Prof. 
larry M. Miller, profeasor of zoology in Saint Louis 
Jniversity ; Prof. M. Plancherel, profeasor of mathe- 
oatica in the Polytechnio Federal School of Zurich ; 
"rof. A. A. J. de Bigmond, professor of agricultural 
hemistry in the Palatin Joseph University of 
‘echnical and Eoonomioel Sciences, Budapest ; and 
"rof. E. Spáth, rector of the University of Vienna. 
This meeting is the result of several years negotia- 
ions between the International Counail of Scientific 
Jnions and the International Organization of In- 
ellectual Co-operation, the outcome of which was the 
spproval by the assemblies of the two organizations of 
he draft agreament prepared by a joint committee of 
epresentatives of the Council of Boientifio Unions 
«nd of the International Committee on Intellectual 
7o-oper&tion. 
The agreement lays down in detail the manner in 
which the two institutions are to collaborate. The 


International Counsil of Scientific Unions will 
henceforward act as the advisory body to the Intel- 
lectual Co-operation Organization on questions of a 
scientific character, while the latter will be consulted 
by the Council on all international matters concerning 
the organization of scientific work. The executive 
organs of the Intellectual Co-operation Organization 
will provide the secretariat for the committees to be 
appointed by the Council, the president of which will 
ex officio attend plenary meetings of the Committee 
on Intellectual Co-operation at which the sciences 
are discussed; a representative of the Intelectual 
Co-operation Organization will take part in 
the meetings of the Executive Committee of the 
Council. 

One of the aims of the meeting of July 9-10 was 
the signing of this agreement by the presidents of 
the two o izations, Prof. Gilbert Murray and 
Prof. C. Fabry. It also dealt with a number of other 
questions, among which are: the analysis of the 
scientific programme of the Organization of Intel- 
leotual Co-operation, that is, co-ordination in the 
matter of scientific research (financial aid, collabora- 
tion with the scientific unions for the preparation of 
small co-ordinating committees, publication of reporte 
on the progress made in each branch of science); 
scientific bibliographies (transcription of the titles 
and the names of authors of scientific works written 
in a language that does not use Roman characters, 


. and compilation of a bibliography of scientific works 


published in such languages); ‘scientific oonversa- 
tions’ the first of which will deal with ‘‘the general 
consequences of deep alterations that have taken 
place in physics concerning the principles of the 
explanation of the natural phenomena”, ete... . 

The Committee has also studied the programme 
and methods of the International Council of Scientific 
Unions and examined several new proposals received 
by the Organization of Intellectual Co-operation, 
among which are the publication of old scientiflo 
manuscripts and the question of the co-ordination 
of work in the study of physical constants. 

It is necessary to emphasize the importance of the 
signing of the agreement by the presidente of the two 
organizations. It marks the beginning of & practical 
collaboration removing all possibility of overlapping, 
and having as a result the development of a defini 
programme. 


New Chemistry Laboratories at Birmingham 


HE now A. E. Hills Laboratories, which form & 

most valuable extension of the Department of 
chemistry in the University of Birmingham, were 
ormally opened by the donor (Mr. A. E. Hills) on 
"July 7. The pro-chancellor (Mr. Walter Barrow) 
preesed the gratitude of the University to Mr. 
Gills for his generosity m Hp qu ee qu to build 
abe laboratories, as well as a er gift of £25,000 
Jr postgraduate scholarships. ^ Benefaoctions by 


"Birmingham donors have provided a further £7,700 


ior equipment (including £4,200 from Cadbury Broe. 
uud £2,000 from W. Canning and Co.) 


The o address was given by Sir Frederick 
Gowland Hopkins, who: remarked that every en- 
couragement given to chemustry increases the 
possibility of discoveries of universal value. The 
thoughts of physicista and that of chemiste, which 
have bean separate, are coming nearer together, and 
the help which chemistry has given to physics in the 
past is to-day being handsomely repaid; though 
there is still an inherent distinction between the 
modes of thought of ihe chemist and physicist 
which is qf mutual advantage in their oollabora- 
tion. 


r 


122 


Chemistry is also becoming more serviceable to 
medicine and all the biological seienocee. The pey- 
chiatrist is now coming to the chemist for help. 
Many forms of mental disorder appear to arise from 
disturbances of metabolism which are revealed by 
chemical studies, and there is hope that methode of 
treatment may be found to correct the errors so 


discovered. If only some forms of insanity can be . 


cured, it would be at least a partial solution of one 
of the moet painful human problems. “Extending 
this idea, may we not believe that even the paycho- 
logist will have to pay attention to chemistry ? So 
intimately interwoven aré the activities of mind and 
body that no one can deny that the psychology of 
the individual is greatly affected by the hormonic 
balance which is part of his physical constitution ; 
and hormones owe their specific influenoe in the 
body to particular aspects of their molecular 
structure’. Chemistry m fact is ubiquitous, 
though it required the Great War to make Great 
Britain realize the truth of Disraeli’s dictum’ 
that the prosperity of the chemical industry is the 
best index of the prosperity of the country as & 
whole. 

The distinction between and applied so1ence 
ia becoming leas real, and it is probable that never 
before has organic chemistry shown more possibility 
of continued development. How remarkable in kind 
the development of organic chemistry has been in ite 
apparently statio time. The product of a pictorial, 
or even artistic rather than mathematical type of 
intellect, the evolution of the idea of molecular 
structure was something new and distinct, and the 
verification by modern physical methods of the con- 
clusions reached is indeed remarkable. Organic 
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chemistry in approeching physica is bbooming mo 
dynamic and more subtle. : 

Bicohemistry is a borderland subject (not a hybric 
because it is certainly not infertile), and borderlar 
workers usually find work not found by the cult 
vators of either of the contiguous regions. Inte 
lectual trust and sympathy between two deper 
mente may be very fertile. Biochemistry is the stuc 
of chemical dynamics as exhibited in life, an 
requires a knowledge of the physical properties an 
molecular structure of the B s which play 8 
essential part in the constitution of living system 
Tte ial endeaveur must be to follow so far t 
possible the function and fate of each significar 
constituent amid the multitudinous reactions whic 
underlie the manifestations of life, and to explo: 
the mechanisms which control those reactions. Fx 
this work, biochemistry is developing ita ow 
technique, and ita progress though di t is rea 
While mmmersed in problams eo different in kind, 
is almost imposible for the specialized biochemist t 
acquire the knowledge and experience, or the moc 
of thought and intuitions of the accomplished organ 
chemist, in determining molecular structure and i 
the difficult art of synthesis. Even the best bic 
chemist must remam an amateur in organic chamistr 
There never was a case in which progress could t 
better secured by a wise division of labour. Recent 
organic chemists have been examining the structm 
of natural products with marked success. 

Bir Frederick concluded with a eulogy of the wor 
of the Birmingham University School of Ohemistn 
referring in particular to the synthesis of vitami 
C, the commercial manufacture of which means tht 
no case of scurvy need in future remain uncured. 


Standardization of Physical Units 


N a paper by Lyman J. Briggs, director of the 
National Bureau of Standards at Washington, 
which in the January issue of the Journal 
of the Franklin Institute, some of the present-day 
problems in connexion with securing international 
uniformity in standards are discussed. 

The British inch, derived directly from the imperial 
yard, is about four parts in a million shorter than the 
United State unit. But if we use the conversion 
factor Bo that one inch equals 25-4 millimetres 
exactly, then the new value of the inch would fall 
midway between the British and the United States 
inoh. The Bureau of Standards has definitely pro- 
posed that this be done. The change would not affect 
industry in the slightest because it falls well within 
the tolerances in industrial measurements. This 
_conversion factor, one moh 25-4 mm., has 

recently beean adopted for in i by 
standardizing groups in fifteen countries including 
both d and the United States. 

In the field of electricity, the tools of measurement 
now depend on national standardizing laboratories. 
The maintenanoe of unite ia made possible on.& 
world-wide basis by the rise of the great national 
stan ing laboratories, especially in Germany, 
Great Britain and the United States. The revision of 
the unita is under way at the present time., But as the 
present unite are more than sufficiently te for 


industrial use, the changes made will only affe 


` laboratories making very precise measurements. Tt 


change will become effective on January 1, 104 
The present ‘international’ units of the empere, oh: 
and volt will be respectively 0-9999, 1:0005 an 
1:0004 of the new (absolute) ampere, ohm and vo 
respectively. 

The present standards for use in photometry a 
either flame standards or carbon filament lamy 
giving light of a yellowish colour, and there 18 r 
general agreement as to & method regarding a methc 
of pemg over to lampe giving ‘whiter’ light. TI 
German ing countries also never accepted ti 
old ‘international candle’ but use their own unit, tl 
Hefner, which is only nine tenths of it. Now thi 
the Bureau of Standards has determined the b 
haviour of the normal eye in terms of ‘factors | 
luminosity’ which have been internationally agree 
& basis has been fixed for measuring lighta of ar 
colour provided we have some kind of standard as 
starting point. We have still to agree upon t! 
photometric scale for the brightnees of the prima 
standard. The Bureau of Standards has recent 

that the old ‘international candle’ | 
abandoned and that a slightly different unit be fix 
by taking the round value of 60 candles per aq. eu 
instead of the old value of 58:9, as the brightness 
the blackbody radiator at the platinum pomt. 
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Science News a Century Ago 


Ihe Engineering Branch of the Royal Navy 

Ox July 19, 1886, an- Order in Council was pro- 
nulgated which for the first time granted permanent 
‘ank to engineers serving in the Navy and laid down 
the regulations for the training and employment of 
mgineers. The Order in Counoil began: “Having 
aad under our serious consideration the situation of 
she Engmeers of Your Majesty’s steam vesels, and 
being of opinion that it ie necessary to place this 
jeecription of officers on a permanent footing, in the 
same manner as the Gunners Boatewains and Car- 
penters in Your Majesty’s Navy, with such rank and 
pay as appears to be fitting for persons charged with 
the performance of such important and responsible 
duties, we beg leave moet humbly to. entrust for 
Your Majesty's most gracious consideration and 
approval the followmg regulations. . . .” , The 
engineers were to be appointed in the same manner 
as other warrant officers; they were to rank next 
below carpenters; they were to be distributed mto 
three classes and they were to be allowed to retire 
upon superannuation upon the scale laid down for 
warrant officers in 1826. The pay of a first-class 
engineer was to be £9 12s. & month, and sixpence 4 
day for each apprentice or boy that may be laced 
under his instruction; the pay of a second class 
engineer was to be £6 16s. & month and that of & 
third class was to be £4 18s. & month. On entry 
into the service engineers had to an examination 
before the Chief Engineer and Inspector of Machmery 
or such other officer as might be appointed for that 
service. 

The Order concluded with: “And with a view of 
encouraging the education of youths in Your 
Majesty's Service for Engineers, we beg leave further 
most humbly to propose that Your Majesty will be 
graciously pleased to establiah four classes of Ap- 
prentioes or Engineers’ Boys, for the service of 
Your Majesty’s steam vessels, with the following 
rates of pay: lst Class, £1 14s.; 2nd Olam, £1 6s. ; 
Srd Clase, £1 35. ; 4th Class, 149. 6d. a month.” 


Launch of S.S. Great Western 


Ox July 19, 1887, the 8.8. Great Weastern—the 
Queen Mary of her day—was launched at Bristol. 
Designed by Isambard Kingdom Brunel and built by 
Patterson for the Great Western Steamship Com- 
pany, which had been formed at Brunel’s suggestion 
for connecting Bristol with New York, she was the 
largest vessel constructed up to the time she was 
laumched. She was 286 ft. long, 354 ft. beam, 59 ft. 
wide over the paddle boxes and of 1,820 tons. ‘Her 
ecantling," wrote one author, "is equal in size to 
that of our line of battleships, it is filled in solid, 
caulked within and without up to the first futtook 
heads before planking, and all above this height is 
of English oak. The flooring is of immense length, 
each floor o ing the other; they are strongly 
dowelled and bolted in pairs first and also together 
by l4 in. bare of 24 ft. in length, driven in parallel 
rows, Boarfing about 4 ft. She is trussed in tbe 
firmest and closest manner by iron and wooden 
diagonal and also shelf pieces, these including all the 
upper works, are fastened with screws and nuts to 
an immense extent." After being launched, the shi 
was towed to the Thames to have her engines fl . 
Bhe made her first voyage to America m April 1838. 
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Meteorology in the United States 


AT the fifty-fourth quarterly of the 
Franklin Institute of Philadelphia held on July 20. 
1837, the report submitted contained the following 
statement: "Whereas, a considerable number of 
members of this Institute, in conjunetion with 
members of the Philosophical Society, have recently 
devoted much time to the observations of the 
phenomena accompanying the various conditions of 
the , with & view to ascertain the general 
laws by which the ch of weather are governed ; 
and the belief ıs confidently entertained, that a 
continuance of these observations, and their extension 
over the widely spread territory of the United States, 
will enable us to determine many general facte of & 
highly important and useful character, therefore, 
Resolved, that the Joint Committee of the American 
Philosophical Society and the Franklin Institute be, 
and are hereby authorized, on the part of this 
Institution, to memorialize Congress for tho purpose 
of obtaining the nationa} aid in furtherance of this 
interesting object." 





University Events 


ABERDEEN.—The following of D.Sc. have 
recently been awarded: E. M. ds, for a thesis 
entitled ‘Researches on the Internal Combustion 
Engine and ite Fuels"; Dr. A. W. Downie, for a 
thesis entitled ‘‘Studies on Immunity to the Pneumc- 
coocus" ; Dr. D. 8. Raitt, for & thems entitled 
“Stock Replenishment, Fishing Intensity, Yield Pre- 
diction and Ancillary Problems in relation to the 
Haddock Stocks of the North-East Atlantic”; Dr. 
H. E. Shortt, for a thesis entitled ‘Life-history and 
Morphology of Babesia cams in the Dog-Tiok Rhipi- 


sanguineus". 

The honorary degree of LL.D. has been conferred on 
Prof. T. Shennan, emeritus profesor of pathology in 
the University. 


BxwrrAsr.—The degree of D.So. has recently been 
eonferred on the following: Prof. W. A. Osborne 
(honoris causa), M. J. Lynn (botany) and R. H. 
Sloane (physics). 


Camsrrpas.—The following University appoint- 
ments have recently been made: Dr. O. M. B. 
Buhnan, lecturer in palwozoology ; Dr. J. K. B. St. 
Joseph, demonstrator in logy ; M. Black, demon, 
strator in geology ; J. D. , lecturer in anatomy ; 
Dr. W. A. H. Rushton, lecturer in physiology ; 
B. J. R. Reynolds and C. D. P. Jones, demonstrators. 
in anatomy; <A. L. Hodgkin, demonstgator in 
physiology; and Dr. G. N. Myers, demonstrator in 
pharmacology. . 

A. M. Barry has been appointed to a Frank 
Edward Elmore studentship as from October 1. 

The Frank Smart prizes have been awarded to B. G. 
Wilkmson, Downing College (botany); M. G. M. 
Pryor, Trinity College (zoology). 

Applications are invited for the Gwynaeth Pretty 
studentahip, the holder of which shall devote himself 
to origi research in the etiology, pathology and 
treatment of disease, with particular but not exclusive 
reference to those diseases which cripple or disable 
in childhood or early life. The studentship is of the 
annual value of £200 apd is tenable for three years. 
Further jpformation can be obtained from Rrof. 
H. R. Dean, Department of Pathology. 
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Societies and Academies 
Edini 
Royal Society, Edinburgh, June 7, 1937. 

E 8. TAvrLoB: Heavy h in scientific 
research (Bruoe-Preller Lecture). vy hydrogen 
has led to interesting developments in theoretical and 
experimental aspects of reaction kinetics, especially 
in the flelds of catalysis and photochemistry. Prob- 
lems of molecular structure involving all types of 
spectral analyses of deuterium-containing compounds 
have also been solved. The biological and astro- 
nomical aspecte of the problem were discussed, and 
the important role of deuterons, at high voltages, in 
the produotion of artificially radioactive elemente and 
isotopes of known elements, particularly in the fleld 
of radiotherapy, was indicated. 

A. O. Arrkmw: Studies in practical mathematics. 
(2) The evaluation of the latent roots and latent 
vectors of a matrix. The paper develops and exempli- 
fles & method, based on the repeated transformation 
of a vector, for finding all the roots and characteristic 
vectors of the secular equation and more general 
determinantal equations. By a simple auxiliary 
process a few poor or moderate first approximations 
are shown to be capable of yieldmg second and 
later approximations of high accuracy. Numerical 
examples are used to illustrate the routine of com- 
putation, which is well adapted to modern machines. 
- F. A. E. Cagw and Cx. ÁumgnaOH : ‘Spheroidal’ : 
a mutant in Drosophila funebris affecting egg size and 
shape, and fecundity. 'Spheroidal' eggs are broader 
and shorter than normal, with greater variability in 
both dimensions and also in the shape index. These 
differences, as well as the abnormal curves of regres- 
sion of length on width and of volume on length, 
suggest fundamental deviations from the normal 
proceases concerned in egg devel ent. ‘Spheroidal’ 
females are remarkably infecund, and differ from 
normal in t of the curve of laying performance 
from day to day. 

Frano GngMNSHINLDS: Studies in the cytology 
of parthenogenetio reproduction of Hymenoptera 
Symphyta. (1) Chromosome number and individuality 
in three arrhenotokous species. The complement of 
O chromosomes in the male germ-tract of three 
arrhenotokous species of Hymenoptera Symphyta 
consists of 4 ‘morphological’ pairs, and that for one 
of these species the 16 chromosomes in the female 
%erm-track consiste of 4 groupe of 4, corresponding 
to the peirs in the male. Sex chromosomes are not 
distinguishable ; which fact does not favour applica- 
tion of Whiting’s theory of sex-determination to 
Hymenoptera Symphyta. It is suggested that true 
relationship between the sexes is of tetraploidy to 
diploidy, and that mitial emergence of the partheno- 
genesis has been by polyploid evoltition. 


Pari 
Academy af Sciences, May 24 (C.R., 201, 1517-1596). 
Luoraws CavmsUur: New data on the existence of 
bacteria in the old sedimentary rocks. The resulta 
of work done on ferruginous oolites, with the aid of 
infra-red microphotographs. The existence of 
bacteria in the seas is proved baok to the Huronian ; 
they probably made their appearance still earlier. It 
is foesible that bacterial action exercised a pre- 
ponderating effect in sedimentary formations. 
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ALHXANDRE GUILLIERMOND and Roam GAUT- 
HERET: The property possessed by plant cella of 
excreting neutral red after having hocumulated it in 
their vacuoles. 

Louws BragmwGHEM : The double fertilization of 
flowering plants &nd the separation of the hybrids : 
from the correspondence of Hugo de Vries and Léon 


Saran BagNSTEIN : Modification of the quadrature 
formula of Tohebycheff. 

LuorsN DaxrEL: New researches on the variations 
of the apogamous dandelion. 

Mios Niotoux: The proportion of alcohol in 
water from the interstitial plasmas and of proto- 
plasmic water, in an aquatic animal, is that of the 
external medium in which it is immersed. Experi- 
mental demonstration for the frog. 

W. SrmsopziwBSEI: The realization of a variety 
with affme connexion by a surface plunged in an 
affine space. 

, PAUL Gouw : The equations of A. Haar of the 
calculus of variations. 

CHARLES JAOOB: The Gibbs phenomenon in the 
development of series of Hermite polynomials. 

Rosmer Forter: Linear operations not oom- 
pletely continuous. 

Hmwar Cornsroy: A compressor with two mem- 
branes for use with gases forming dangerous com- 
pounds with lubricants. 

LXoPonp Esoanpa and QEORGES SABATHÉ: A 
weir inclined with respect to the axis of a 
canal, 

Mun. Manaumnurra MonzAU-HANOT: The theo- 
retical study of toroidal high-tension oollectors. 

Gsorzces Boprse: The influence of the earth 
circuit of lightning protectors in an electrical 
network. 

Ropast Forrwe: The electronic lattice of the 
transition elementa.  : 

Huwmgri Lacosrz-Tayan: The oyoles of recoil of 
magnetic steels. 3 

Marom LAPORTN : A law of emission of a radiation 
with contmuous spectrum (white light) by xenon 
tubes. 

MoHAMMAD MoNaADp3ÓwI: The materialization of 
the energy of the B-rays of thorium B 4-C. 

Fsangow Bovunion and Faora Rouyme: The 
determination of the hydration of the ions of calommm 
nitrate. 

Jaan Cournot and Maro BAUDBAND : The oor- 
rosion of riveted joints. Supplementing work de- 
scribed in & previous communication. The conditions 
of working are similar, but the two plates are of 
different materials. 

Manca SEgviGNH and ErrasNm Vassy: An 
application of luminescence to quantitative analysis : 
the micro-estimation of the element samarium. In 
the particular case of samarium in very dilute solid 
solution, the intensity of the band studied is pro- 

ional to the concentration of the active element. 

ith concentrations between 1-07 x 10-4 and 0-082 x 
10-* grams per gram of diluent (calcium tungstate) 


the accuracy of the measurements is about 5 per 


cent 
Raw Dunamav and Gaorems AnprrTI: The 
alteration of metals by carbon tetrachloride m the 
presence of water. Results obtained with copper and 
zino are given. 

Miura. Yvonne GaREBBMAU : The oxidation of hydro- 
quinone by air in the presence of n-butylammonium 
sulphite. 
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Maro Basstyam: The structure of cadmium 
nitride (hydraxoate). Description of the method 
employed for obtaining cadmium hydrexoate in pure 
oe with details of the orystellographio and 

X-ray study. 

J. Manavoy and F. Jaoqumr: The geological 

. formations of Portuguese Guinea. 

Mira. ManausmgrTH FRornLo: Study of the sub- 
marine breccias containing dolomitio elements in the 
dolomitic Trias of the eastern Carpathians. 

Nioonas Sroyko: The periodic variations of 
longitude. 

EpovaABRD Bournmwau : The presence of tracheids in: 
the alternate wood of the radicle of conifers. 

Marom, Masona and Rané Paris: The con- 
eden of scoparoside (scoparine) of Sarothamnus 

is & heteroside of the formula 
Oe Or, lysa&ble with diffloulty, giving & 
molecule Ae rhamnose and a molecule of a flavone 
derivative, probably a quercitol methyl ether. 

Rané Soukaus: The embryogeny of the Plum- 

baginee. The development of the been in Armeria 
plantaginea 


ANDRÁ ToURNADM and Maro Onevnror : Does 
the action of the vaso-dilator nerves amount to a 
liberation of acetyl-choline ? 

Pmiierm JoyerT-Lavancra: Distinguishing the 
zones of oxidation in the living cell by the method 
of cobalt malta, In the living cell, whether plant or 
animal, the chondriome and the nucleole are two 
constituents which possess a catalytic oxidizing 

sufficiently great to transform oobaltous salts 
into cobalt salts, a ahange shown clearly by the 
colour change. 

Yvas La Grasp: The apparent rhythm of 


Miuros FowTAINH and Rexs Guy Busxar: 
The localisation and the nature of the flavine con- 
tained in the skin of the eel. 

Augusta Laray and Bu;gsARD Laray: The in- 
troduction of artificial radioactivity into therapeutics. 


Geneva 
Society of Physics and Natural History, May 20. 


P. Rossum : (1) Definition of stellar colour indexes. 
Photometers used for the determination of colour 
indexes are standardized m such a manner 
that the index is zero for the Ag stars. There may be 
an advantage, especially in the case of photo-eleotric 
cells, in oonsidering the index as the difference of two 
magnitudes, omitting this adjustment. (2) The Wien- 
Planck correction in the calculation of the magnitude 
of a star. This calculation makes use of certain sums 
the handling of which is somewhat inconvenient. It 
is possible to replace theee by certain exponentials, 
with an error which never exoeeds 0-03 magni- 


tu 

; $ Pa. Borma: The origin of the caloium bicar- 
bonate in the waters of the River Versoix (Canton 
of Geneva). The river contains no free carbonio 
acid, and is not capable of dissolving the limestone 
which forms its bed. As, on the other hand, the 
proportion of calcium bicarbonate increases from the 
source of the river to its mouth, the origin of the salt 
must be external to the river. It is brought in by 
waters of infiltration, which fulfil the necessary con- 
ditions for dissolving the chalk of the strata which 
they traver æ. 
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G. Teroy and P. Java: The pulsation of variable 
stars of the Cepheid type. A study of the case where 
the periodic variation of the ray includes two terms, 
one of which has & period double that of the other. 

P. BaravorNm : The variation of the iodine value 
of drying oils according to their origin. The iodine 
values of drying oils, particularly linseed oil, vary 
according to the country of origin and the season 
during which they have been The value is 
higher when the oil is at a higher tempera- 
ture. s 


. Vienna 
Academy of Sciences, April 22. 


H. Mormon: Influence of one plant on another 
which is remote from it. The prino results are 
given of a research arising out of the well-known 
property of ripe apples of AaB s the ripening 
of unripe ones stored with them. The full ræults are 
to be published in book form. 

8. Mayme : The age of the sun, the decay constant 
of actino-uranium and the ratios of the amounts of 
Jead, thorium and uranium on the earth. 

N. v. Smmerpity: Heating effect of radioactive 
minerals. A combined micro-calorimeter and thermo- 
stat is described. 

F. VimurHama: Loes of charge of a-particles in 
helium. For perticles of velooity 1:08 x 10* am./seo., 
the mean free paths for capture and loses are 11-3 
times the oo ing values for air. 

M. MraADX-NOVIO: Nature of manilla resin. 

E. Brurst and A. KuorzaLNIGG : Production of a 
brilliantly fluorescent xino oxide by partial decom- 
position of basio rino carbonate. 

E. KaurPA: Projective geometry of & Hermitian 
plane. 

R. IxxixGER: Geometry of the Monge-Ampére 
differential equation of the second order. 

J. Krames : (1) Cubio circular motion of space. 
(2) Geometry of the Bennett mechaniam. 

J. Pra: Recent researches on the Cetacea of the 

K. O. Fxrisua: Strati 
from the upper Nasefel 
chalk of the Carnic Alps. 

G. E. KumrHaAUSHB: Carboniferous flora from the 
leat of the mill near the Rattendorf meadow in the 


Carnio Alps. 


phically important corals 
strata and the Trogkofel 


April 29. x 

FRANZISKA BmrpL: Obeervations of the diurnal 

variation of the electrical conductivity of the air in 
ER pads in the Stubai valley. 

EngmwnERG: Two new remains of primates 
from the Miocene of Lower Austria. A right ulna 
&nd & humerus bone are which 
characteristics of both the an poids and the lower 
primates. They are believed to P belong to a new 
species which has been named Awustriacopttheous 
weenfurteri. 

May 7. 


K. HinLEBRAMD : Evolution of cosmic dust clouds. 
A permanent change in the distribution of matter 
which is initially uniformly dispersed can be brought 
about by inelastic collisions. 

E. W. KHLULERMANNg Coloration and lumincecenoe 
of fluoritg. 

K. Grarr: Visual colour excess of bright pet 
near p Cephei. z 
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The Future of the South African Protectorates 


HE statement made by General Hertzog, 
Prime Minister of the Union of South Africa, 
on his return from attending the recent Imperial 
Conference in London, which dealt with the 
question of the transfer of administrative control 
of the South African native Protectorates to the 
Union (The Times, July 7), has raised & grave 
issue in the gravest possible manner. He accuses 
the British Government of a dilatoriness virtually 
amounting to bed faith, and in the event of further 
delay, foreshadows an appeal to the Crown, of 
which the consequences both to Great Britain and 
South Africa would be so incalculable, that he is 
not prepared to acoept as final the British minister’s 
reply to pressure for early transfer. 

General Hertzog clearly intended a reply to 
certain opinions expressed in the House of Lords 
in the debate on Lord Noel Buxton’s motion on 
June 9 (see Natur, June 26, p. 1083). When he 
went on to speak of the Government’s attitude 
as dictated by the ballot box, he descended to & 
mere piece of political invective, worthy neither 
of ita author nor of South Africa’s case. 

It cannot be denied that South Africa has a 
case ; and the interests of the Protectorates afford 
strong, indeed almost overwhelming, argument in 
support of that case on geographical, economic and 
administrative grounds. The territories are, and 
must always be dependent economically upon the 
Union. They have no natural effective outlet 
except through the Union; they are dependent 
upon it for the employment by which their labour 
makes up the deficiencies of their capacity to 
produce. On the side of the Union any serious 
disparity in administrative methods might at any 
moment aggravate difficulties in dealmg with its 
own native question. Nor should it be overlooked 


that the Union has been generous in assistance to 
the Protectorates in a time of streas, although 
that assistance may have been granted under a 
misapprehension, for which General Hertzog him- 
self is largely responsible. 

Mr. Malcolm MacDonald, the Secretary of State 
for Dominion Affairs. showed in the House of 
Commons on July 9 that there had been a com- 
plete misunderstanding of the position. There had 
been no undertaking that transfer would be 
effected within any specified period. Once more 
he enunciated in terms the pledge, which was 
again repeated in the House on July 13, that no 
action would be taken without previous consulta- 
tion of the inhabitants of the Protectorates, white 
and native, though he could not be brought to 
the point of a categorical statement that without 
consent there would be no action. 

In delaying transfer, the British Government has 
displayed supreme wisdom. In the eyes of informed 
opinion—and in this matter the House of Lords is 
perhaps a better gauge of public feeling than the? 
House of Commons, hence General Hertzog’s . 
aggrieved reference to ita periodical pronounce- 
ments—the time is not yet ripe. For fhis the 
attitude of the Union Government on the native 
question is as much, if not eyen more responsible 
than the admitted reluctance of the Protectorate 
native populations to acquiesce in the change of 
administrative rule. 

Since the passing of the South Africa Act of 
1909, & great change in outlook has taken place in 
matters affecting the welfare and the administra- 
tion of the affairs of backward peoples. At that 
time the anthropologist was urging the imperative 
necessity for scientiflo study of native institutions 
and beliefs as a basis for sympathetic administration 


128 


of native affairs. In South Africa the Govern- 
ment had embarked on a policy which seemed 
to hold ont to the native an avenue of approach 
to a useful participation in citizenship and a 
share in the future development of the country 
through the organization of native councils. 


Great Britain, therefore, at that time felt justified - 


in looking forward to a day when all the natives 
of South Africa might pass to South African 
control. Eventa in the political, economic and 
industrial history of the Commonwealth have 
falsified anticipation. The problem of the native 
population, which as a sociological question should 
be approached in the spirit of scientific and 
objective inquiry, has become an issue in party 
politics, while the trend of legislation, notwith- 
standing pledges to initiate & more liberal course 
of action when once the ‘menace’ of the native 
franchise was removed, has been to strengthen 
the colour bar and to emphasize the social and 
economic disability of the ‘inferior’ race, through 
the policy of segregation. It is not the least dis- 
quieting feature of the present situation that & 
certain section of advanced native opinion is 
strongly in favour of segregation and the complete 
separation of the two races in the interests of the 
native himself. 

As a self-governing Dominion, it is South 
Africa’s business to deal with her native problem 
as seems to her best. A white population out- 
numbered by the native in the proportion of four 
to one has need of provident statesmanship if it 
is to preserve ita supremacy without crippling 
ita powers of expansion. There is, however, in 
South Africa a growing section of opinion, in 
which the anthropological school of thought counts 
for much, that sees in the present policy of segrega- 

etion as enforced by legislation, no way out for the 
native towards further development. In present 
conditions, it is true, some measure of training in 
various directions, educational and vocational, lies 
open to the native, though these conditions are 
perhaps lees favourable than they were a genera- 
tion ago. But there"is little scope for the exercise 
of the native's powers and energy when onoe he 
is trained. For this impasse ; the anthropologist 
would seek to substitute conditions such as a 
scientific and dispassionate survey of the situation 
would suggest. These, he is confident from his 
knowledge and experience, would, without turning 
the native into a black European, open the way 
to growth along linee congenial to nativg character 
and institutions, and yet would admit him to a 
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share in the development of the country, to tho 
advantage of white and native communities alike. 

These matters, however, are for the Union of 
South Africa to decide; but the appearance 
within the Union of & body of opinion critical of 
the dominant policy is not without ita leason for 
the people of Britain. Under the Imperial Parlia- 


ment, the policy of native administration has 


virtually ceased to be a political issue. In general, 
parties are now united in accepting the doctrine 
of 'trusteeahip' as the principle of government of 
the backward peoples of the Empire; and that 
in appropriate circumstances, “the interests of the 
native shall be paramount”, has been enunciated 
repeatedly as the decisive formula of British 
native administration. In the South African 
Protectorates under the administration of British 
officials, ciroumstances have brought about a 
system of control, which if not technically ‘indirect 
rule’, approaches that method of government in 
some near degree. Under that system, a process of 
acculturation has been taking place, which is pro- 
ducing & system of religious belief and social 
organization, that if neither entirely European nor 
wholly African, has something of each, and yet— 
and this is the important factor—is both congenial 
to the African temperament and affords, in the 
eyes of competent judges, a potentiality of further 
cultural development along progressive lines. 
What thoge lines should be, it is the opportunity 
and the obligation of scientiflo study to asaist in 
determining in the light of the effecta of the 
cultural impacts which are now taking place—in 
short, the function of the ‘applied anthropology’ 
for which the Royal Anthropological Institute has 
recently appointed a standing committee (Bee 
p. 145). 

Apart from the question of the obligation im- 
posed on the Imperial Government by ite pledge 
to consult the inhabitants of the Protectorates 
before any action is taken in the matter of the 
transfer of their administration to the Union, the 
crux of the problem les in the temper with which 
the people of the Union of South Africa attempt 
to solve the problem of their own native popula- 
tion. Unleas this is such as to afford & reasonable 
guarantee that it will foster rather than frustrate 
the steps, slow and hesitant they may be, now being 
taken by the natives of the Protectorates towards 
a oultural development, which may truly be 
regarded as a progress in civilization, the British 
Government should see no alternative but to hold 
its hand. í 
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Evolution of the Holarctic Fauna and Flora 


Die Holarktis : 

xn Beitrag xur diluvialen und alluvialen Ge- 
»ohichte der zirkumpolaren Faunen- und Florenge- 
Siete. Von W. F. Reinig. Pp. vii+124. (Jena: 
justav Fischer, 19037.) 7.50 gold marks. . 


QO cannot fail to agree with the author's 
remark in the preface to this interesting 
oook, that the rapid recent development of 
»oologioal science has served, to some extept, to 
beoure the intrinsic value of biogeographical 
studies, which often tend to be regarded as a mere 
oranch of ecology. Actually, biogeography, or the 


4tudy of the composition, origin and evolution of - 


che living faunas and floras, represents a higher 
legree of synthetic biological knowledge than 
xther ecology or faunistics (or floristica), on both 
of which tt largely relies for ita fundamental data. 
he book under review must be regarded, on the 
whole, as & very successful attempt to treat the 
{problem of the Holarotio fauna and flora on broad 
biogeographical and evolutionary linee. 

The indisputable fact that the greater portion 
of the territory of Holarctis was either covered by 
Quaternary ice, or experienced the climatic effects 
of glaciations, was apparently the reason which 
«nade the author restrict his analysis only to the 
Mater stages of Pliocene and to Pleistocene. This 
sourse certainly simplified the task very greatly ; 
lut it can scarcely be justified in the face of many 
distributional facts, which obviously have their 
origin in much earlier geological periods. The 
volume of reliable palsontological data on the 
distribution of life in the present Holarctio region 
during the Tertiary is very considerable, while 
geological data permit one to form some judgment 
with regard to the Tertiary climates, as well. 
The restriction of the field of study is, there- 

more, largely artificial, and makes the resulta less 
-oomplete and convincing than they might have 
"been. 

The main thesis of the book, developed at oon- 
siderable length and with abundant supporting 
evidence, is that the present distribution of 
Holarctic animals and plante can be explained on 

«the basis of their evolution during, and under the 
minfluenoe of, repeated glaciations and of warmer 
minterglacial periods. The maximum glaciation in 
méhe Eurasian continent forced the temperate pre- 
wglacial forest flora and fauna to retreat to four 
wmain ‘refuge areas’, namely: (1) Mediterranean ; 
«(2) Armeno-Persian ; (3) Central-Asian (consisting 
of three separate parte—Afghanistan, Tian-Shan 


and northern Mongolia); and (4) Eastern-Asian 
(including south-eastern China and Japan). 
In North America, the flora and fauna of the same 
glacial type retreated also into four refuge 
areas: (1) Atlantio, comprising Florida and 
adjoining lowlands; (2) Mexican (subtropical) ; 
(3) Pacific, extending along the southern Rookies ; 
and (4) Alaskan. The subsequent retreat of glaciers 
resulted in re-invasion of more northern regions 
from the refuge areas, where in the meantime 
distinct races and even species were produced by 
isolation. This re-invasion was not simultaneous 
everywhere, since the maximum glaciation, &0- 
cording to the author, both commenced and ended 
in Europe and in North America earlier than in 
Asia. This accounts for the considerable European 
element in the present Siberian fauna, and for the 
great affinities of the latter with the American 
one. Certain elements were slower in the re- 
invasion, and some of them remained restricted 
to refuge areas and represent well-known examples 
of discontinuous distribution. Repetition of 
retreats and advances of animals and plante during 
successive giacistions served to complicate the 
resulting distribution still more, and some of the 
details cannot be elucidated as yet. 

Of course, this is only a very brief and greatly 
simplified summary of the author’s ideas, which 
are developed with a wealth of date. These ideas 
certainly appear sound and well documented, if 
not wholly new. It is, however, obviously inoon- 
sistent to disrégard the influences to which the 
Holarotio fauna and flora must have been sub- 
jected from the more southern zones of the oon- 
tinenta under study. The author attributes to 
glacial climates the power to drive animals and, 
plante into what are now subtropical zones ; but 
he appears to ignore a northward pressure of sub- 
tropical elements (or those derived from, them) 
during the warmer inter-glacial periods. If the 
displacements of climatic zones are admitted, it is 
only logical to study all thgir implications, in- 
cluding the influence of southern faunas and floras 
on those of Holarctis. The author prefers to be 
one-sided in this respect, and goes so far as to 
state that the present Mediterranean and even the 
Eremian zone cannot be separated from the 
Holarctio because they partly served as refuge 
areas for Holarctic plants and animals during 
glaciations. Such a sweeping disregard of deep 
ecological, floristic &ndefaunistio differences which 
exist betwben deserta and temperate forests will not 
be &ooepted by other biogeographers. 
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A similar disregard of ecology is apparent in many 
parte of the book, representing probebly a reaction 
against undue preponderance of the ecological point 
of view in modern biogeography. As an example, it 
is sufficient to point out that the author uses the 
words ‘steppe’ and ‘desert’ almost as synonyms, 
and often speaks of “Steppen und Wüsten” as of 
& single biogeographical unit, while there is nothing 
but superficial similarity between these two 
types of habitat, which are profoundly different in 
their distribution, climate, eoology &nd in their 
plant and animal population. 

It would be easy to criticize various lesser 


Early Science 


Early Science in Cambridge 
By Dr. R. T. Gunther. Pp. xii +513 +68 plates. 
(Oxford : The Author, The Old Ashmolean, 1987.) 


426. net. 
A GOOD many years have passed sinoe Dr. 
R. T. Gunther began to discover at Oxford 
the great store of old-astronomical, mathematical, 
and other scientific instruments which enabled 
him to illustrate the development of scientific 
studies in that University from their earliest 
beginnings ; discoveries that have resulted in the 
preservation of much valuable material, which 
might easily have been lost, in the admirable 
Museum of the History of Science which he has 
arranged in the Old Ashmolean building. 

Having thoroughly, explored the resources of 

Oxford, it was natural that Dr. Gunther should 
turn his attention to Cambridge. There he found 
that while the existence of interesting objects was 
“known to a few, no one had made a systematio 
examination of the ground. When, therefore, he 
expreesed a desire to undertake this work, his sug- 
gestion" was weloomed, and all necessary facilities 
were afforded him by those in a position to 
give him help. It was further arranged that 
an exhibition of the resulta of his labours 
should be set out in the Old Schools and be on 
view at the end of the Easter term, 1936. Dr. 
Gunther threw himself into this task with char- 
acteristic energy, and the resulte far exceeded all 
expectations. 

From dusty oupboards in laboratories, from the 
corners of college libraries, and from seldom- 
opened museum drawers, he brought together a 
we&lth of old apparatus which surprised even 
those who had some knowledge of the hidden 
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pointe in the author's theories, but this would be 
soarcely fair, since the book is clearly a first and 
incomplete attempt to present a connected 
evolutionary history of the Holarotic fauna and 
flora. The author has certainly succeeded in con- 
veying the idea of slow climatio changes causing 
movements of planta and animals, and resulting 
in complicated distributional patterns of the 
present day. For this alone the book must be 
regarded as an outstanding contribution to bio- 
geography in the modern sense of the word, and 
is oertain to lead to fruitful discussions and to 
stimulate new researches. B. P. Uvarov. 


in Cambridge 


treasures of Cambridge, and aroused great interest 
in numerous visitors during the all too short time 
the exhibition was open. 

The historical and biographical notes which 
Dr. Gunther accumulated in the course of his 
researches, and the catalogue of the exhibition 
which he compiled form the basis of this book, 
which to do it justice must be regarded more as 
& source book than as an orderly treatise. 

In his introductory chapter, Dr. Gunther wisely 
deprecates unprofitable controversy as to the 
relative age of our two ancient universities, and 
leaves their origins wrapped in the mists of 
antiquity, but by interesting quotations from 
William Harrison (1577), and other early writers, 
he shows the convenience and importance of the 
site of Cambridge at the head of a navigable 
water-way by which commodities oould be brought 
to the town when roads were but miry tracks. 
The paragraphs headed “Roads and Communica- 
tions", ‘Travel by Air", and “Railways”, contain 
information which will be new to most Cambridge 
residents to-day, and the clauses relating to 
Cambridge in the Assessing Aot for the Eastern 
Counties Railway, printed in extenso, give an 
amusing account of the obstacles placed by the 
University in the ’forties in the way of any of its 
younger members who wished to travel by train. 
A brief account of Fen drainage schemes and 
notable floods has especial interest in view of 
recent experiences. 

The second chapter, entitled ''Mensuration", 
is essentially an excerpt from the exhibition 
catalogue, prefaced by some historical matter 
relating to Sturbridge Fair and to the University 
in its capacity as an inspector of weights and 
measures. 


JULY 24, 1937 


Dr. Gunther deals next with mathematicians and 
mathematical instruments, and following the 
method he employs throughout the rest of his 
book, gives in chronological order brief bio- 
graphical sketches of the eminent men who have 
oultivated this study in Cambridge, incidentally 
reacuing from oblivion many lesser lights. Thus, 
while Newton holds the field, Briggs, Oughtred, 
Seth Ward, Barrow and others are not forgotten, 
and the chapter is illustrated with excellent plates 
of the splendid set of mathematical instruments 
made for Roger North and now in the possession 
of Jesus College, and of the perfect specimen of 
Oughtred’s circular slide rule which came to light 
in the Cavendish Laboratory. 

Mechanios and physics are dealt with in the 
same way, the great wealth of material being 
handled under such sub-headings as weighing the 
earth, sound, heat, light and colour, magnetism 
and electricity. 

A long and richly illustrated chapter is devoted 
to astronomy, and as is but natural, much space 
is allotted to astrolabes and sun-dials. It may, 
however, be doubted whether the importance of 
Dr. Dee justifies the amount of attention given to 
him. 

Two short chapters dealing with geography and 
meteorology bring us to chemistry. Here the 
somewhat elusive figure of Vigani, the first pro- 
fessor of chemistry, comes to life with his cabinet 
of materia medica still preserved at Queens’ 
College, and the better known names of Smithson 
Tennant and Wollaston receive adequate attention. 

Chemistry leads on to medicine, and while 
“pestilence walks at noon day”, & strange assort- 
ment of practitioners and quacks passes across 
the stage. This chapter is packed with curious lore, 
and leaves the reader with a wholesome respect 
for the stamina of those of our ancestors who 
managed to survive the attentions of their medical 
attendants. 

Anstomy, physiology and pathology are dealt 
with next, and on almost every page will be found 
the record of some curious fact or the revelation 
of some quaint personality. Particularly in- 
teresting are the &ooounte of the researches of 
Glisson and Stephen Hales. 

In the acoount of zoology, John Ray and his 
friend Willughby hold pride of place. Two of 
Ray’s letters are reproduced in facsimile, and a 
number of others now published for the first time 
are to be found in an appendix. Ray, too, is 
prominent in the section devoted to botany, and 
Stephen Hales tells the story of some of his 
most important botanical discoveries in his own 
words. 

The study of geology in Cambridge, being based 
on the foundation of Dr. Woodward, itis interesting 
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to have before us his will in extenso. It can only 
be regretted that the annual inspection of his 
oollections, to be followed by & dinner, to which 
he attached so much importanoe, has been allowed 
to fall into abeyance. 

The appendixes with which: this work concludes 
are not the least valuable part of it, and Sir 
Thomas Sclater’s practice of fruit and fish culture 
towards the end of the eighteenth century will 
have interest for many. 

Up till the middle of last century, it was still 
possible for one man to attain distinction in more 
than one branch of science. The arrangement of 
the matter of this book under subjecta leads, 
therefore, to the appearanoe of the same individual 
in different categories and tends inevitably to & 
certain amount of repetition. This, with the 
intercalation of excerpts from the exhibition 
catalogue, produces a somewhat patchwork effect. 
The first inconvenience could scarcely be avoided, 
but if the catalogue had been printed as an 
appendix, the narrative would have become more 
continuous and satisfying. 

In a work of this kind, some slips and misprints 
are bound to escape the vigilance of the author. 
Many have been noted, but not in undue number 
or likely for the most part to mislead a reader 
seriously. A few may be mentioned. Derwin 
worked at Downe, not Dover. Prof. G. H. F. 
Nuttall’s name is unfortunately omitted from the 
list of the Quick professors, and the press set up 
in 1752, at which astronomical works were printed, 
had ita home in Pembroke, and not, as might be 
inferred from p. 79, at Queens’. 

Though the book suffers from a certain lack of 
orderly arrangement and from rather meagre 
documentation, a vast amount of interesting and 
entertaining information oulled from a great 
variety of sources, many of them obscure, has 
been brought together within ite oovers. All 
Cambridge men should be grateful to Dr. Gunther 
for making it possible for them to become af- 
quainted so pleasantly with the personalities, aims 
and achievements of their scientific forbears, and 
for compiling a work which should be “in every 
college and departmental library. Senior members 
of the University who keep it handy on their 
shelves will find it & sort of scientific “Gunning”, 
admirable for browsing in at odd momenta; for 
most junior m mbers it will probably prove too 
expensive. 

In conclusion, we would re-echo the hope ex- 
pressed in the author’s preface, that among the 
institutions of the University a modest room or 
two may be found, where the more interesting and 
important of the exbibita got together last year, 
suitably displayed and labelled, may find &*per- 
manent home. A.H. 


The Structure 


& New Outlook, with Special Reference to the 
Interpretation of the Gynæceum. By E. R. 
Saunders. Vol. 1. Pp. viii--132. (Cambridge: 
W. Heffer and Sons, Ltd., 1937.) 3s. 6d. net. 


T history of plant morphology shows a 

number of more or lees distinct phases. The 
earliest phase was one of description, including 
the recognition of morphological categories and 
the introduction of terms. Later the idealistic 
conoepta of Goethe laid the foundation of much 
that is still orthodox. With the advent of 
Darwinism, there commenced a long period of 
explanation in terms of use and, on the whole 
somewhat later, attempts to trace the evolution 
of organs. At the present time, all these earlier 
phases seem to be revived in a new interest in 
plant structure, with the introduction of certain 
new methods and theories. 

The vast majority of existing seed plante are 
characterized by possessing flowers clearly marked 
off from the vegetative parta of the plant body. 
The evolutionary history of the flower is still 
obscure and, even as a preliminary to research on 
this problem, there is an urgent need for clarifica- 
tion in our knowledge of the morphology of ita 
component parte. Botaniste are not all agreed as 
to whether it be & simple stem bearing modifled 
leaves, a modified branch system, or essentially a 
structure sus generis. All parts have been sub- 
ject to detailed and comparative examination : 
perianth, andrecium, and gynecium (gynssoeum). 
The composition of the latter has, however, been 
the subject of most recent research. The numerous 
papers of Miss E. R. Saunders have made botanists 


familiar with the theory of carpel polymorphism. 
None will deny the importance of her work in 


directing “attention to the many peculiarities of 
arrangement, anatomy, and behaviour to be found 
in the ovaries and their associated parts in both 
monoootyledons and ‘dicotyledons. In a first 
volume on floral morphology, Miss Saunders 
summarizes her views on the architecture of the 
flower, with special reference to the gynccium, in 
an introduction, and outlines on this basis the 
flower structure of thirty-nine families. A student 
unsoquainted with the new concepts would prob- 
eably find the book somewhat difficult reading, 
partly because of the very few illustrative drawings. 
The dize, founta, general format, and low price of 
the book are all excellent, and it is to be hoped it 
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of the Flower 


will be widely read and used, especially as a guide 
to laboratory work by teachers and students. If 
it gives stimulus to the detailed dissecting of 
flowers and a study of their anatomy in academic 
institutions, it will have fulfilled a most important 
and urgent need. 

The special theory of carpel polymorphism, 
which is the central theme of the book, is “in 
accordance with the view that in true apocarpy 
the individual ovary is formed of & single oarpel, 
which arises as a separate structure, but that in 
syncarpous and pseudo-apocarpous forms it is 
composed of two kinds of oarpels, sterile and 
fertile’. Two main types of carpels are dis- 
tinguished : valve and consolidated. The former 
shows pinnate venation, marginal ovules (when 
fertile), and when present alone generally forms 
an apocarpous gynocium. The consolidated carpel 
has & pair of strongly developed bundles close to 
the mid-line (with or without a median bundle). 
The ovules are usually borne on either side of the 
mid-line, and the consolidated carpel is, in 
Bynoarpous ovaries, generally fertile. It may be 
contracted (solid carpel) or expanded (pseudo- 
valve oarpel). 

Though based very largely on the number and 
relationship of the vascular strands in the flower, 
it is olaimed that the principles outlined ''dispoee 
of many morphological flotions, including hypo- 
thetical splittings and unions, hypothetical sup- 
preased whorls, ‘commissural’ stigmas, ‘false’ 
partitions, ‘free central’ placentation and epigyny, 
as traditionally interpreted, while ‘parietal’ and 
‘axile’ placentation and ‘septicidal’ dehiscence now 
have an altered significance. They provide an 
explanation of obdiplostemony, various forms of 
fruit dehiscence, and many other hitherto unex- 
plained features". 

There is no doubt that, considering the evidence 
as & whole, Miss Saunders has presented a strong 
case. It is probable that not all her interpretations 
will be accepted by future investigators ; but they 
will have to be examined from the paint of view 
of the evidence she has provided, even if other 
viewpoints be also considered valid. The evidence 
is particaolarly strong in the Rheadales (including 
the Oructfera) and in the Liliaceae. Some of the 
families in which it is probably more difficult to 
provide an acceptable interpretation of the 
structure of the gynecium on the basis of carpel 
polymorphism, such as the Leguminosae, are not 
inoluded in this volume. W. B. T. 
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Nauka Polska: 

jej Potrzeby, Organisacja i Roswój. (Science and 
Letters in Poland: their Needs, Organization and 
Progrees.) Tom (Vol.) 22. Pp. ix--488. (Warszawa : 
Kasy Imienia Mianowskiego, 1937.) 

Vor. 22 of "Nauka Polska", an annual publication 
edited by Prof. 8. Michalski and issued by the 
Mianowski Institute for promoting Science and Letters 
in Poland, is devoted largely to a series of papers 
on the influence of science upon human culture and 
progress. Among several noteworthy contributions 
is one by Prof. 8. Oeeowski, who deals with the 
influence of the personal opinions of the man of 
science on researches in the domain of the social 
sciences. He goes on to examine the effect that 
personal political and social convictions can have 
upon the course of & research worker’s investigations 
in such subjecta as sociology, political economy and 
anthropology, that is, in sciences directly contributing 
to progress in social life. 

. The influence of physics upon the development of 
modern civilization is the theme of & contribution 
from Prof. 8. Szereniowaki, who endeavours to show 
how the theories of pure physics and the exact sciences 
have moulded opinion with regard to modern con- 
ceptions of the universe. Another interesting memoir 
in this issue of “Nauka Polska" is that by Mme. 
Denilewioz, who wishes to direct attention to the 
scientific work conducted between 1805 and 1881 at 
the former Dos of Krzemieniec in south-east Poland 


Se eee eee Go rq 
natural resources of this district made & most 
promising beginning, but was afterwards suppressed 
for political reasons. 

In the notes referring to scientific events in Poland 
and abroad there is a brief account of the British 
Association meeting at Blackpool, and reference is also 
made to the activities of the Research Co-ordination 
Committee. 


P E P (Political and Ẹconomic Planning) 

Report on International Trade : a Survey of Problems 
affecting the Expansion of International Trade, with 
Proposals for the Development of British Commeroial 
Pohey and Export Mechanism. Pp. vii+3802. 
(London: Political and Economico Planning, 1937.) 
Paper boards, 8s. 6d. net; cloth, 12s. 6d. net. 
Tua group of industrialiste, distributors, local 
government officers, university teechers and others 
who have produced this comprehensive monograph 
claim allegiance to no political party and are con- 
cerned solely with the problems of social and economic 
reconstruction. It is a lengthy report and contains 
a mass of statistical and other matter, bearing on 
whe mechanism, finance and politics of international 
wrade. The writers conclude that the idea of sweeping 
away international trade barriers is impracticable and 
ws being replaced by organized exchange between 
uations, which, however, should be more ocon- 
3truotively planned. The report discusses at length 
auah constructive measures by taking into account 
mot merely economic needs but also politicos, psycho- 
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logy, transfer difficulties and other relevant factors. 
Within the policy of the State there should be scope 
for the initiative of individual traders, especially 
in co-operative steps. International trade will 
probably become permanently a smaller proportion 
of total trade, and will certainly not return to past 
conditions; bub on new and constructive lines there 
should be a measure of revival. Finally, it may be 
noted that the report examines frankly the role 
played im present trade by the economics of war. 


Physiology in Health and Disease 

By Prof. Carl J. Wiggers. Second edition, thoroughly 
revised. Pp. 1124. (London: Henry Kimpton, 
1987.) 435. net. 


Tum second edition of Prof. Wiggers’ book follows f 


the first after an interval of only two years. Special 
emphasis has been laid on subjects of clinical 
importance and the book is really a general text- 
book of clinical science. Obapters are devoted to 
such subjects as oedema, sleep, acidosis, peripheral 
vascular disorders, blood-pressure, valvular lesions, 
fever and diet. The section dealing with the circula- 
tion is particularly detailed. 

The book covers much the same ground as Samson 
Wright’s “Applied Physiology”; but it is about 
35 per cent larger. No one man could speak with 
the authority of detailed knowledge over so wide a 
fleld, and the judgments of this book sometimes 
appear superficial. Its main value lies in the fact 
that ib contains a very large number of references to 
original work and to detailed reviews. It should be 
useful to studente and to those who seek acceas to 
literature dealing with subjects outaide their own 
speciality. Prof. Wiggers is a physiologist, and his 
book will probably be more admired by physiologists 
than by clinicians. 


The Physics of Electron Tubes 
By Dr. L. R. Koller. (International Series in Physics.) 
Second edition. Pp. xvii+234. (New York and 
London: MoGraw-Hill Book Co., Inc., 1937.) 18s. 
T= first (1983) edition of this book has already been 
favourably reviewed in Narona (133, 008; 1084). 
The present second edition has been slightly enlarged, o 
especially by the addition of short treatments of ® 
such topics as electron optics, secondary emission 
multipliers, “‘ignitrons” and positive ion emission. 
The title of the book would be more appropriately 
“Introduction to the Physics of Electronic Devices”, 
as ib deals within its relatively short space not only 


“with ‘electron’ tubes, that is, hard valves and photo- 


cella, but also includes gas-filled relaya and even two 
chapters on photo-conductivity and photo-voltaio 
cells. The treatment is olear, bringing out the 
essential points. Intricate mathematics hag been 
avoided by stating in such cases finished resulta ; how- 
ever, Richardson and Bobottky's equation, and the 
8/2 power law have been derived in & special appendix. 
Very useful for the beginner is a collection of 
problems (with eolutions) and with the aid of & good 
list of references added to each chapter, he will pe 
able to find his way to more detailed study of the 
subject. A. B. 
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Ammonolatry: The Life Element * 


By Prof. Henry E. 


(To a muted, musical undercurrent reminiscent of 
Aida, in face of a moving, desert panorama with 
camels.) 


kee several months, while I have been confined 
to my room, I have had before me two unusual 
and remarkable books which are of special interest 
to me, at a time when we have to admit that far 
more consideration must be given to the manner 
in which chemists are trained. The books are 
E. C. Franklin’s “Nitrogen System of Compounds” 
and N. V. Sidgwick’s “Organic Chemistry of 
Nitrogen”, in both of which I have particular 
reason to be interested. 

About thirty years ago, soon after the great San 
Francisco earthquake (1806), I visited Leland 
Stanford University at Palo Alto. The founder 
was doing penance: he had been tossed from his 
pedestal and was standing upside down, with his 
head through the stone pavement: I believe he 
was ultimately restored to righteousness without 
a feature injured. Chemistry was well on its feet. 
The professor, Edward Curtis Franklin, was at an 
early stage in the inquiry, now so associated with 
his name and school, into the properties of liquid 
ammonia in oomparison with those of water, 
especially as an electrolytic solvent : though boil- 
ing at — 33 35°, it comes close to water in activity. 
Liquid ammonia was being brought into use at 
that time as a refrigerating agent, and Franklin 
had command of the technical produot. 

It may be mentioned here in parenthesis that 
Gore in his earlier work on the subject (1872—73) 
was forced to prepare the liquid separately for 
each experiment, by heating ammoniated calcium 

*chloride in the tube containing the substance to 
be tested. He tested the solubility of more than 
five hundred substances. He had great difficulty 
in securing support for his work—in those pre- 
historic days it was considered to be of little 
interest. He made a similar study of liquid 
hydrogen fluoride, and all but isolated fluorine. 
Few are left to remember his persistent pioneering 
efforta in advocacy of pure research, for which he 
made a great personal sacrifice : unfortunately, he 
was not original. I had the privilege of being 
made his confidant and always regretted that he 
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had so little encouragement. We were then near 
to the renaissance period, but so low was the ebb 
of curiosity that Frankland, Vernon Harcourt and 
others were suggesting that a list of subjects for 
research should be prepared. Actually the main 
cause of activity was not Kekulé’s benzene 
formula but the discovery by Kolbe and others, 
after the 1870 war, that research work could be 
made of commercial value. The poor professor 
disappeared but academio training began to lose 
its value ; now, after a second war, in Germany, 
freedom of thought is gone. She may have gained 
much commercially but she has sold her scientific 
soul. Our task is to make the same change im- 
possible here : it is already set in, largely through 
the influence of commercialism. 

Franklin’s reason for entering on the inquiry is 
stated by him as follows: 


“In the autumn of 1896, Hamilton P. Cady, then 
an undergraduate. was working at the regulation 
course in quantitative analysis. Observing after a 
time that the young man was becommg bored with 
the task, the writer, at the time givmg mstruction in 
analytical chemistry, proposed to him that he prepare 
several of the cobaltamme salts and confirm the 
composition of one or two of them by analyms. 
Some days later, with a beautifully o 

imen of one of these interesting salts in his hand, 
stated that the ammonia in these and other 

salts containing ammonia must function in & manner 
very similar to that of water in salte with water of 
crystallisation. He furthermore that liquid 
ammonia would probably be found to reeemble 
water in ite physical and chemical properties. As a 
direct consequence of Cady’s suggestion has followed 
all the work done in this country on liquid ammonia.’’ 


Franklin died on February 13, 19037. We have 
to lament the logs of a colleague who could still 
regard chemistry as & practical subject but take 
notice of theory in general. His work on ammonia, 
already of no alight value, may some day rank 
high when the great problem of electrolytic 
conductivity is discussed with knowledge and 
without prejudice: as yet, it never has been. 
Franklin makes close comparison, compound by 
compound, of corresponding members of the 
oxygen and nitrogen systems. The ammonia 
work, however, is far from sufficiently described 
in his book. I had hoped the original papers would 
have been largely reproduced in readable form. 
If his friends were to provide a reprint it would be 
& pious act and & great boon to students. None 
the less, it is a most valuable conspectus. 

Sidgwick’s “Organic Chemistry of Nitrogen" is 
a book of very different type. Franklin would 
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take us back to the worship of Jupiter Ammon, 
begun in the dry distillation of o&mel's dung. 
Sidgwick would have us ‘resonate’ to the latest 
doctrine of electro-valency. The first edition of 
bis book was published in 1010 ; it was a positive 
thriller. Sidgwiok gave me & copy, which I have 
always prized ; this has rested on a shelf near to 
my elbow and has often been taken down; my 
hope. that the new edition would have similar 
attraction is disappointed. Two Oxford fellows, 
T. W. J. Taylor and Wilson Baker, seem to have 
been mainly responsible for the new edition, but 
the names of a host of other helpers are given. 
Sidgwick only contributes seven pages of intro- 
duction and a page or two on Chelate Orihoniiro- 
phenol derivatives, which show that he is now 
devoted to the fashionable morganatio game of 
crab catching, an appropriate exercise for the 
Upper reaches of the Thames. 

The plan remains what it was. The intention 
vs said to have been to give an &ooount of the 
simpler organic compounds and to discuss some 
of the interesting problems which -these properties 
present, giving so far as possible adequate ex- 
planation of the necessary physical background. 
The authors have not the practical experience and 
critical judgment necessary to carry out their task 
in a way to make the book of practical value to 
students who would train to be chemiste—of whom 
there are very few at Oxford. It is not a beginners’ 
book and makes high demands upon previous 
knowledge, without explanation plunging the 
reader forthwith into technicalities known only to 
the specialist and impossible for the ordinary 
reader to understand. Though highly discursive 
and scrappy at times, necessarily a book written 
at such length contains much that is interesting, 
but no training in judicial method is to be gained 
from ite use. 

At least half of what is regarded as the most 
intellectual of our youth is attracted to the 
University of Oxford; this element is all but 
absolutely classical in its outlook. Oxford needs 
medicine of a very different order from that 
represented in Sidgwick’s book: medicine that 
will make it a school of practice in chemistry, not 
one of elocution. The University is receiving large 
funds but its traditions are such that it does not 
attempt to train men to be efficient and effective 
laboratory workers. It has grown up upon words 
and lives upon them. The Oxford way is to 
enforce knowledge of what is done as a preliminary 
to doing work—but you cannot learn a subject 
like chemistry without doing from the beginning 
and all the time. The book will suit Oxford youth 
able to memorize the purple patches and offer 
them up on the examination altar, hoping on 
leaving the Examination Schools to find an 
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emissary of I.C.I. awaiting their return with the 
prized admission card to an assured haven of 
research. They, however, wil have had little or 
no effective training in chemistry but only parrot 
instruction in structural formule. 

In the first line of the brief introduction to the 
book the author at once plunges into the valency 
problem with full measure of ‘noughts and croases’, 
mainly dealing with Resonance, blankly asserting 
that: . 


“The conception is the most rtant develop- 
ment which structural ae had sino it 
was extended to three dimensions by van '5 Hoff in 
1874. It is a result of the application of wave 
mechanics and could not have been deduced from 
classical dynamics ; but its easential conclusions can 
be stated very simply. If a molecule can have two 
or more different structures in the ordinary organic 
sense of the term, then under oertain conditions ite 
actual state ia neither one nor the other but some- 
thing intermediate between the two, which partakes 
to some extent of the properties of both but cannot 
be expressed in the usual structural ls. The 
molecule is then said to exhibit resonance and to be 
a resonance-hybrid of the two or more structures. 


This is a declaration which I heeitate to endorse. 
In his recently delivered presidential address to 
the Chemical Society (J. Chem. Soo., April), our 
would-be trumpeter of nitrogen speaks with even 
greater modesty and exceptional clearness. We are 
there told that it was a product of the obscure 
doctrine of wave mechanism. 


“The general conclusions of the theory of resonance 
are of great practical im ce, especially to the 
organic chemist. But it is not to be expected that 
more than a very few organic chemists will have 
either the time or the ability to master these mathe- 
matical operations. It is therefore obviously our 
aed to express—or to induce the wave-mechanisians 

e results in the simplest terms that are 
Sombie axi thin oun feally “He done cuits eile, 
The use of the technical language of wave mechanics 
for this purpose is quite unnecessary and in fact mis- 
leading, for it makes the non-mathematical 
think that as he can’t understand the language he 
can’t understand the conclusions either, which is 
untrue ; and not uncommonly, I think, it leads 

e non- mathematical writer to believe that if he 
knows the technical terms he must understand their 
meaning, VIG MEDI AO pani aly eye) Mogae, 


I have known strange ihig said in ohemistry 
but have never before been quite so stood upon 
my head. 

Passing to the examples given, with carbon 
dioxide we have the three formula : 

O=C=O O20-0 0+0+0 

“According to the theory of resonance, since all 
these formule represent, linear molecules and should 
or heat of formation, 


actual state of the 
molecule will be something intermediate between 
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them which we call a resonance hybrid, which will 
have a greater stability and heat of formation and 
a rather smaller distance between the atoms, than 
correspond to any one of the formule. Experment 
shows that this is Bo. Further, since the last two 
formulm are really the same, they must be represented 
to the same extent in the actual state of the hybrid, 
which therefore should be non-polar, as it 18 found 
to be.” 


Aooording to this, resonance would seem to be 
a state of suspended animation in a molecular 
system with a shortened waist. Is not this “Much 
Ado about Nothing’? In what way it 1s an 
advance upon van ’t Hoff is not clear. Kolbe was 
angered that van ’t Hoff should introduce meta- 
physics into chemistry—what he would have said 
to Sidgwick passes expression. I am open to the 
retort, I know, that van ’t Hoff was justified, but 
he had & solid model to build upon. 

One of the more important applications of the 
conception of resonance is to the explanation of 
the power of hydrogen to serve as & bivalent link. 
There is no doubt, says Sidgwick, that a hydrogen 
atom is able to hold two oxygen atoms together. 
To me the evidence is entirely inadequate, nor is 
his present argument impressive. 


“The erystellograephers," he says, "have actually 
Vusesrod the labpth of Ihi O E © inl (abont 3: 5 A) 
which they call the h link but the idea which 
formerly prevailed that this link, like co-ordinate 
links in general, was due to the hydrogen taking up 
two more shared electrons (80 that it had four in all) 
is now known to be impoasible, since a hydrogen atom 
cannot hold four electrons with sufficient firmness. 
The only alternative explanation is that we have 
resonance between the ordinary form and one in 
which there is an oxonium cation and an R-O anion:” 


Mp LL 


Truly a soul-saving set of symbols. Faint praise ; 
scarcely hanging evidence. The nonchalance with 
which the inability to carry more electrons is 
treated and a new hypothesis at once found is 
amusing. Still E follows : 


“The most extensive group of organic substances 
whose behaviour is determmed by resonance is that 
of the aromatic compounds. It was recognised from 
the inning that the two difficulties in the way of 
Kekulé’s formula for benzene are, first, that we 
should t two ortho di-derivativæ ; secondly, 
that benzene should have the reactivity of an ethy- 
lene derivative, whereas in fact it behaves almost 
always as a saturated compound. The conception of 
resonance removes both of these objections at once : 
the first because we assume the state of the ortho- 
oom to be permanently half-way between the 
two formule &nd the seoond on acoount of the in- 
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creased stability which the resonance must produce. 
The last point can be determined experimentally 
from the heate of formation." 

Such a statement cannot be taken seriously and 
it suggests insufficient historical and practical 
knowledge of the subject. I was one of the earliest 
workers with benzene, beginning in 1868. We 
never treated Kekulé’s formulæ seriously—except 
for the purpose of registering the assumed. dis- 
posal of substituent affinitiee : apart from the few 
who ‘hammered’ the idea for their own purposes, 
we thought of the two forms as present, if at all, 
in balanced proportions. The benzene symbol was 
used, not as a structural expression but as & con- 
vention in expressing interactions. We soon learnt 
that benzene had not the reactivity of an ethylene 
derivative. This led me to introduce the Centric 
formula. 

The X-ray workers in course of time may help 
us out of our difficulty, but they are very slow. 
What are the forms of carbon: what of the form 
of that in benzene ? The paraffins are the only 
hydrocarbons containing diamond carbon. We 
know scarcely anything of paraffinoids generally. 
Edgar’s work with heptanes shows that isomerides 
differ greatly, presumably owing to shape and 
difficulty of packing. Rumour goes that & paraffin 
has been made which won’t pack and therefore 
declines to solidify—too resonant, I suppose. 

Benzene, we know, contains a second form of 
carbon, which I would call e£&emoid. The centres 
of the atoms are in & plane, not rigragged, the 
distance between them less than in diamond 
carbon. What is hexamethylene—benzene with 
six ‘electronio”’ pits filled in? It is little but a 
copy of benzene in appearance and properties. 

During my lifetime the theory of valency has 
been developed from remarkably simple beginnings. 
When I began with Frankland in 1865, I heard his 
first course of lectures at the Royal College of 
Chemistry, published in his well-known book. He 
adopted Crum Brown's Graphite formuls, behind 
which lay the tetrahedral conception. Oarbon was 
a wooden ball with four holes in it. He had 
assimilated Kekulé’s formule. I hold a paged 
proof of the later edition of his book in which he 
has written in all these. The original struggle 
between Kekulé and Frankland was over a fixed 
maximum of valency, that need not all be exercised 
but partly in abeyance. Kekulé as a joke copied 
Munchausen's method of shooting duoks on a 
ramrod. 

Graphite is the puzzle—it seems to combine the 
two forms of carbon. This comes out very olearly 
in the model (Fig. 1). 

The crystal is shown to consist of flat phenoid 

i in parallel planes, 3-4 A. apart, more than 
double the distance between two atoms in the 
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plane ring. When oxidized, oxygen atoms seem 
to penetrate directly into.the wide space between 
layers and this plane is porous to other agents also. 
I seem to see the atoms as a bird-like structure, 
with unequal wings, one paraffinoid about double 
the length of the other one : the other, the shorter, 
ethenoid as in benzene. 





Fig. 1. 
MODEL or Grapaire. From Chemisiry and Industry, 
Ave. 14, 1986. 


Two forms of valency ultimately emerged— 
which acquired precision only when one was seen 
to be fixed by the Electronic Oharge; the other 
being that which Pickering and I termed Residual 
Affinity. I discussed this very fully in March 1886 
in the Proceedings of the Royal Society in a paper 
on electrolytic conduction in relation to molecular 
composition, valency and the nature of chemical 
change. In the previous year (March 1885) I dealt 
fully with the conditions of chemical change, & 


subject entirely left out of acoount in modern : 


times. ‘Then in 1888 I- discussed the origin of 
colour and formulated the explanation smoe 
known as the Quinonoid Hypothesis (Chem. Soc. 
Proc., March 1888). i 
I postulated a triple unsymmetrical absorbing 
system, such as that in quinone. 
0-Q S=0 
I soon discarded mere material absorption and 
taking iodoform as type, assumed that the residual 
affinities of the iodine atoms came into play as 
absorbent centres. 
(CH) 
II 
LIE 
(CH,) 


In fact, I became dotty at an early stage in my 
career. I was specially fascinated at the time by 
fluorescent compounds and triphenyl methane 
derivatives. My colour hypothesis is applicable 
to all ethenoid properties, and what I set out to 
explain fifty years ago is little ‘short of what 
Sidgwick would now explain. I doubt if there 
be much difference between us, but having read 
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the classics early, I have always been held up by 
the caution : 

What's the use of Mercators 

Tropica, Zones and Equators. 

They are merely conventional signs. 

Kekulé wrote an imperishable sign upon thé 
fair face of our science when he introduced the 
simple hexagon. This expresses the one fact that 
is established—that six carbon atoms form a 
symmetrical complex, providing a convention 
which permits us to register and disouss isomerism 
in particular. 

The colour of meta-compounds, I early asserted, 
was merely & case of the absorbent centres being 
in part formed between contiguous molecules— 
that is to say, extramolecular ; whilst in para- 
and ortho-quinones it is within the molecule, 
intramolecular. 

Whatever resonance hybrids may be, do or 
suffer, they have little practical significance. To 
take up time in indoctrinating students at the 
university with such vagaries is not justiflable. 
At the moment we are in sorest need of chemiste— 
it were time that the University Grants Committee 
or similar body intervened to secure rational, 
Practical training for those few who will give 
serious attention to the several subjecta to be 
studied. 

Students have to be taught according to their 
dispositions. The biological type is very rare; 
no greater perversion of the type exists than the 
ordinary biochemist, who is so-called because he 
works with material of living origin. The flag can 
be carried by very few.  Mathemstios beyond 
more than a very elementary stage is also without 
appeal to the chemist proper: the mathematician 
is a machine—prepared to let it be granted and 
act accordingly. The chemist should be inspired 


"with feeling and only ask for truth and sub- 


stance; he should go straight to Nature. Of 
course, the majority who inflict themselves upon e 
the natural sciences are just machines. The only 
teacher is experience. 

The fact is, we forget how much that is,taught 
as chemistry is mere convention. The hands- 
across, down-the-middle, busineas of '"The Lancers”. 
The “bridged-ring”’ is just Huok Finn, let-on stuff, 
yet the majority swallow it whole. Kekulé so 
demoralized chemists by his Ring that they have 
no hesitation even in giving it a handle, a bridge. 
Benzene must be a solid block of atoms—in so far 
as atoms made of electrons can be solid. 

For & book on the chemistry of nitrogen, the 
most wonderful of all the elementa in forming 
character—the determining element of life—to be 
of outstanding value, #% must make manifest the 
sympathy* which only long -experience in the 
laboratory begets and inculcate habita of scientific 
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thought that will be of servioe to the student who 
desires to be a working chemist or to teach the 
subject in our schools. It is possible to reach the 
standard of knowledge required for a ‘first’ without 
acquiring these habits; this would not matter 
were it not that Firste go into schools and stagnate. 
The failure of Firsts in the schools is the out- 


Darwin 
By Dr. 


MS. BEAGLE, under the command of 

* Capt. Fitzroy, sailed from Rio de Janeiro on 
July 5, 1882, for the Plata and anchored at Monte- 
video on July 26. For more than a year the ship 
was employed in surveying the extreme southern 
and eastern coasts of South America. The Plata 
was used as a base and to it from time to time 
the Beagle returned. Thus Charles Darwin, the 
naturalist aboard, had séveral opportunities of 
making closer acquaintance with the northern 
shores of the estuary and more particularly with 
the natural history and geology of the Banda 
‘Oriental, by which name the Republic of 
Uruguay, to the east of the Rio Uruguay. was at 
that time known. 

During the nineteenth century, Maldonado Bay 
at the mouth of the estuary was a favourite anchor- 
age for ooean vessels. A strip of sand lined the 
margin of the bay and provided a playground for 
the men of the sea. In 1832 Darwin spent ten 
weeks at Maldonado and procured “a nearly 
perfect oollection of the animals, birds, and 
reptiles" of the vicinity. He described Maldonado 
as “a most quiet, forlorn, little town: . . . separ- 

ested from the river by a band of sand hillooks 
&bout & mile broad : it is surrounded on all other 
sides by an open slightly undulating country, 
covered by one uniform layer of fine green turf, 
on which countless herds of cattle, sheep, and 
horses graze. . . . The scenery is very uninterest- 
ing; there is Boarogly & house, an enclosed piece 
of ground, or even a tree, to give it an air of cheer- 
fulness". To this day Maldonado retains its 
secluded aspect, being overshadowed by the modern 
resort of Punta del Este on the éastern horn of 
the bay. The sands, however, are now grassed 
and treed over, the pastures fenced and decorated 
with plantations, rail and road communications 
developed and frequented, and the landscape dotted 
with houses and gardens afd oultivated fields. 

‘It was at Maldonado that Darwin’ attention 
was directed to the occurrence of vitrified siliceous 
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standing calamity of the costly attempt to intro. 
duce scientific training into education made 
during the past seventy years. 

Chemistry at present is a sick man—‘‘mostly 
conventional signs". Something lees Snarkian ie 
needed than “to measure the value of an idea in 
terms of incomprehensibility.” 


in Uruguay 
J. D. Falconer 


tubes (fulgurites) in the sand dunes, similar to, 
but shorter than, those desaribed from Drigg in 
Cumberland in 1814". These tubes, believed to 
be formed by lightning, are still found at Maldonado 
but less frequently than before, on account of 
the oover of vegetation. 

Between Maldonado and Montevideo along the 
northern bank of the Plata, Darwin again remarked 
upon the absence of trees and the uninteresting 
character of the grassy plains, decorated only by 
oocasional hummocks of granitio rook. He con- 
cluded somewhat hastily that in spite of abundant 
rain and a favourable climate “herbaceous planta, 
instead of trees, were created to oocupy that wide 
area”. However this may be, within the last 
hundred years there has been much succesaful 
afforestation, and along the shores of the estuary 
and in many parts of the interior the aspect of 
the country has been completely changed. 

In November 1833, Darwin made an excursion 
into the south-western corner of Uruguay, from 
Montevideo to Colonia Sacrimiento, and thence to 
Mercedes on the Rio Negro. By this time, after 
some experience of the pampas of Argentina, his 
opinions of the scenery and amenities of the Banda 
Oriental had undergone a change. He wrote: “I 
find that I look at this province with very different 
eyes, from what I did upon my first arrival. 1 
recollect I then thought it singularly level; but 
now, after galloping over the Pampas, my only 
surprise is, what could have induced me ever to 
have called it level. The country is a series of 
undulations, in themselves perhaps not absolutely 
great, but as compared to the plains of St. Fe, 
real mountains. From these inequalities there ig 
an abundance of rivulete, and the turf is green 
and luxuriant ™. 

On this expedition, Darwin visited the Arroyc 
de las Vivoras and Punta Gorda on the left bank 
of the Río Uruguay. From Mercedes he rode to 
the Sierra del Pedro Flaco, 20 miles up the Río 
Negro, and examined the natural sections in the 
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cliffs of Perika. He returned in & direot line &cross 
country to Montevideo, having been absent from 
the port for fourteen days. The Beagle sailed from 
the Plata for the last time on December 6, 1833. 

Prof. Karl Walther, of Montevideo, has been at 
some pains to identify the exact spot on the bank 
of the Rfo Negro that Darwin visited, and he has 
come to the conclusion that the “‘oliffs of Perika" 
are those of the Oerro de los Claveles at the oon- 
fluence of the Arroyo Perico Flaco and the Río 
Negro’. The streams have here incised their 
channels below the level of the plains and the so- 
called Cerro is simply a projecting bluff overlooking 
the river. This locality has been marked by Prof. 
Walther by the erection of a stone in commemora- 
tion of Darwin’s visit in 1833. There is, however, 
a considerable difference between the height of the 
river-bank, 30-35 m. according to Walther’, and 
that of the cliffa of Perika, about 50 ft. according 
to Darwin’. also in the composition of the lower 
part of the oliffs as recorded respectively by 
Walther and Darwin. It is thus permissible to 
doubt whether the actual section described by 
Darwin has yet been recognized. It is certain, 
however, that the river bank in this locality was 
Darwin’s “farthest north” in Uruguay, and it was 
an admirable thought and a graceful tribute on 
the part of Prof. Walther to mark out a “Rinoón 
Darwin" and to give the name of “Darwin Oliff” 
to the Cerro de loa Claveles in recognition of “the 
importance of the geological observations initiated 
by the great British scientist”. 

Some play has been made of recent years in 
local scientific circles over the alleged polemic 
between Darwin and D’Orbigny about the occur- 
rence at Punta Gorda beneath well-defined 
Tertiary strata (Entrerriano) "in the vertical oliff, 
nearly on a level with the river" of “a bed of red 
mud absolutely like the Pampean deposit, with 
numerous often large  oonoretions of  per- 
fectly characterized white, compact tosca-rock"". 
D’Orbigny, who had preceded Darwin in South 
America and to whom Darwin was much indebted 
for examining and naming his molluscan fossils, 
had not seen the section at Punta Gorda during 
his sojourn in Uruguay and Argentina in the years 
1826-29, but he had stated that he was unwilling 
to believe that beds of the same nature with the 
Pampean formation ever underlie the ancient 
marine Tertiary strata". He maintained that 
there could be no analogy between the lower beds 
at Punta Gorda, which were of marine origin, and 
the Pampean olay, which was of quite a different 
character “déposée dans un laps de temps très- 
court, comme le réeultat d'une grande commotion 
terrestre"*. Darwin steadily refused to accept 
this hypothesis and insisted that “from whatever 
source and through whatever means the great 
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Pampean formation originated, we here have 
unequivocal evidence of & similar action at a 
period before that of the deposition of tte marine 
Tertiary strate”. 

The incident left an unpleasant flavour which 
has not yet been dispelled. Difficulties of investi- 
gation and comparison, of translation and re- 
translation, keep the controversy alive, while 
almost every author who visita the locality pro- 
vides a different interpretation.  Kraglievich of 
Buenos Aires, now deceased, who knew the red 
mud of Punta Gorda, said that “its nature is not 
entirely equal to that of the true Pempean of 
Argentina, . . . being much more similar to the 
clay and loessitic sandstone of Uruguay’. 
Windhausen, also deceased, considered this suffi- 
ciently confirmative of Darwin’s observation of a 
continental layer beneath the marin» Tertiary’ 
beds. Prof. Walther supports D’Orbigny, and 
represents Darwin as having fallen into error. 
He admits that at first sight the character of the 
rock at Punta Gorda is “loessoid or similar to 
Pampean clay’, but asserts that zhere is & 
distinct petrographical difference between the two 
deposits. This has been investigated by Frengelli'*, 
who states that under the microscope the Punta 
Gorda clay is almost entirely composed of particles 
of volcanic glass with grains of saad scantily 
accessory, while in the Pampean clays «he volcanic 
material is accessory to fine sand and silt. Thus 
1t would appear that volcanic dust which falls on 
the pampas at the present day fel sometimes 
much more abundantly in the same region in past 
ages, and that there is accordingly every justifica- 
tion for Darwin’s suggestion of the rscourrence of 
similar conditions during the accumuiation of the 
great Pampean formation. 

While, therefore, it is clear that in reepect of 
Punta Gorda, Darwin cannot rensonably be 
accused of any serious error of observation, those 
of us who know something of the country he 
traversed will readily agree with Pro’. Walther it 
admiring the fact that, in a hurried journey of 
fourteen days, he was able to recognize certain 
details of geological structure the significance and 
importance of which are still being debated by 
lesser minds after the lapse of a huncred years. 
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Obituary Notices 


Prof. H. E. Armstrong, F.R.S. 

ENR? EDWARD ARMSTRONG, whose death 
on July 18 in his ninetieth year we regret to 
announce, was born on May 6, 1848, in Lewisham, 
where he —ved all his life. Of the influences during 
his early youth which inolined him to chemistry, 
little is known, but when he left Colfe's Grammar 
School at Lewisham his father, acting on the advice 
of an eng-meering friend, allowed him to become a 
student at the Royal College of Chemistry, Oxford 
Street, in fhe summer term of 1865, actually Hof- 
mann’s lar- term before his departure for Berlin. 
Chemistry was the only subject taught, but the 
College was affiliated to the Royal School of Mines, 
then housed in Jermyn Street. A free lance, he 
attended soh courses at the two institutions as he 
thought fit includmg among them those given by 
Tyndall, Huxley and Ramsay, being also for some 
unexplainec reason an almost regular attendant on 
Saturdays zm the operating theatre of St. Bartholo- 
mew’s Hospital. This roving quest came to an end 
when Fran:land, who had followed Hofmann as 
professor ari, towards the close of 1866, had been 
appointed ith two other members a Royal Com- 
mission to ir quire into the pollution of rivers in Great 
Britain, toos him into the private laboratory, where 
together thoy developed the combustion in vacuo 
method of vwter analysis, which played so important 
a part in th- campaign for ensuring the safety of the 

domestic weter supplies of the country. 

In October 1868, while yet young and impression- 
able, Armstng went to Leipzig to work under 
Kolbe, an irzpiring teacher, but remembered also as 
an unsparine and provocative oritio. Graduating 
Ph.D. after ive semesters, he returned to work with 
Matthiessen on alkaloids at St. Bartholomew’s 
Hospital Mec-cal School and, during the next twelve 
years, had cl=rge of the chemistry classes for medical 
studente preparing for the London degree; his 
appointment =8 professor of chemistry at the London 
Institution, I-nsbury Square, followed a few months 
later. An ea-üer occupant of the chair had been Sir 
George Grove, inventor of the unpolarizable Grove 
cell and the hydrogen-oxygen gas battery: Arm- 
strong’s intersst in the general problem of chemical 

interchange, —id particularly of the part played by 
the depolanscr, can bé dated from his discovery of 
specimens of tæ battery in the Institution’s laboratory 
and the purokese of a copy of Grove’s memoirs. 

Armstrong’: next appointment was that of pro- 
fessor of chen=stry m the City and Guilds of London 
Institute for the Advancement of Technical Educe- 
tion, foundec in 1878, but until the Finsbury 
Technical College was ready for occupation in 1888, 
the work of Lis department had to be carried on 
' during four zems in temporary quarters at the 
Cowper Btreet Schools, Finsbury. “A year later he 
was translated to the newly erected City and Guilds 


College, South Kensington, where a novel type of 
institution came mto being, self-governed academic- 
ally by ite four profeasore—chamistry, engineering, 
mathematics and physics—and independent of ex- 
ternal examiners, which rapidly grew to be recognized 
88 & great professional school of engmeering. But in 
1911, when the City and Guilds College by incorpora- 
tion became the engmeering section of the Imperial 
College of Science and Technology, ite chemistry and 
mathematics departments were closed down, although 
provision was made for chemistry diploma students 
to finiah their course under Armatrong’s supervision— 
with its completion. chemistry ceased to be taught 
in the Crty and Guilds College, and the last of the 
laboratories of the department was dismantled m 
1914. 

The submergence of the chemistry department 
involved also the closing down of ite crystallography 
laboratory, the only one in Britain, after an existence 
of rather more than a quarter of a century. Convinced 
that the most certain method of identifying a sub- 
stance was to be found in ite crystallme form, 
Armstrong .in 1886 determined that, as an essential 
part of their traming, diploma students in chemistry 
should measure any new crystalline substances they 
might prepare which were suitable for the purpose. 
To this end a course of laboratory instruction was 
arranged by Mr. H. A. (now Sir Henry) Miers, and 
under his direction and that of Pope and of Lowry 
who succeeded him, a wealth of material was 
accumulated, which led to the publication by 
Armstrong, conjointly with Colgate and Rodd, of a 
series of papers under the title ‘Morphological 
Studies of Benzene Derivatives” in the Proceedings 
of the Royal Sootety during 1910-14. 

Thus ended an interesting and—if account be 
taken of the careers of students trained by ite 
methods—a successful experiment in teaching chem- 
istry on scientific, if unorthodox, lmes. For Armstrong, 
such an ending was unrelieved tragedy. Thereafter, 
although & small suite of laboratories was placed at 
his service in the Royal College of Science building, 
it was no longer as an investigator but by controversy 
that his work as missionary for the propagation of 
the truth as he conceived it was carried on. 

During the tenure of his chair at the London 
Institution, Armstrong maintained a steady output 
of research, but it was in an unexpected role that he 
first directed attention to himself. While working 
with medical students, but without previous training 
as a teacher, he—to use his own words—taught him- 
self how to teach them chemistry and, aided by that 
effort, developed the system which became known 
as the heuristic method of teaching science experi- 
mentally in schools, in the advocacy of which, as 
opposed to the didactic method then followed, he 
never spared himeelf—or others—from the time he 
first championed the cause at the International 
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Nonference on Education, convened in connexion 
with the Health Exhibition of 1884. In the paper 
submitted to the Conference, he outlined a con- 
structive plan for training pupils "to observe and 
think and act with clearly defined purpose, the work 
being carried out with common materials and in 
relation to common phenomena". This scheme was 
elaborated in his contribution to the “Special Reporta 
on Education” published by the Board of Education 
in 1888, and in the second report of the British 
Association Committee appointed in the same year 
“to inquire into and report on the methods of teach- 
ing chemistry in schools”, whilst criticiam of school- 
masters figured prominently in his addresses as 
president to the Chemical Society in 1804 and later 
to the Chemistry and Education Sections of the 
British Association. The heuristic method on the 
scale that Armetrong conceived it is dead: ite fate 
could not be otherwise under an examination system 
—intensified since the widespread adoption of the 
School Certificate—which does not distinguish be- 
tween the school and the academic outlook on science 
as a mental discipline. ` a? 

Prior to the move to South Kensington, Armstrong 
had three fnajor problems in chemistry continually 
in mind : the confusion about methods of determining 
constitution in the naphthalene series ; the perplexing 
reactivities of camphor which served only to show 
the inadequacy of any formula for the subetanpe 
based on the benzene model; and the mechanism 
of chemical change. Before his contribution to the 
elucidation of each is reviewed briefly, it should be 
mentioned that, as the College catered chiefly for 


in organic chemistry attracted advanced workers 
from other institutions, doubtleas in appreciation of 

B pervading influence and & wise choice 
‘of members of bis staff. He was constantly in the 
laboratory, his technical skill was always available 
when difficulties in manipulation arose, and his 
advice, encouragement, oriticism and retentive 
memory never failed those who could benefit by them. 
If & measure of his stature as professor be desired, 
it may perhape be gauged by the fact that, of those 
who worked under him as colleagues or pupils, not 
a few have achieved marked success in industry, 
whilst of the others six either hold or have held 
univermty chairs and seven became fellows of the 
Royal Society. 

Tbe naphthalene research, resumed in 1886, in 
which Devis, Roenter, Lapworth and Wynne took 
part, was concerned with the bromination, nitration 
and sulphonation of the hydrocarbon and of ite 
halogen and hydroxy derivatives and included a study 
of the mechaniam of nitration; the investigation of 
many cases among sulphonic acids of the transference 
(‘isomeric change’) of the sulphonic group from one 
position to another within the molecule; and the 
preparation and identification of the complete number 
of di- and tri-chloronaphthalenes theoretically possible 
—ten and fourteen respectively—by reference to 
which the structure of any di- or tri-derivative of the 
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hydrocarbon could be ascertained beyond doubt. 
Incidentally, it may be mentioned that Armstrong’s 
series of papers embodying evidence for his view that 
carbon compounds exhibiting colour are quinone- 
like in structure belongs also to this period. 

Towards the solution of the problem of the oon- 
stitution of camphor from the analytical side, Arm- 
strong and his collaborators made many important 
contributions. With Miller in the early ’eighties, he 
identified no fewer than four Cı, homologues of 
benzene in the producta of the action of sulphuric 
acid and other dehydrating agente on the substance. 
Then he and Kipping, who joined the staff in 1891, 
investigated 'camphren', an oxygenated product of 
the interaction with the acid—an inquiry which led 
Kipping jointly with Pope to discover how to 
sulphonate, rather than to dehydrate, camphor and 
to unravel the intricate isomerism of the camphor- 
sulphonic acids thus obtained. Important, too, was 
the identification of the three positions in which 
substitution oocurs in the camphor molecule: this 
followed from tha investigations of Kipping and Pope 
for the x-derivatives and of Armstrong and Lowry 
for the a- and B-derivatives. It was while studying 
the nitration of dibromooemphor at the College that 
Forster's interest in camphor chemistry was kindled 
and there, too, that Lowry’s study of the mutarote- 
tion of nibrooamphor in various solvente proved that 
Ssomeric change’ is not spontaneous but dependent 
on the presence of 6 catalyst. 

Armstrong’s unwavering advocacy of Faraday’s 
view that “ordinary chemical actions . . . are 
themselves electrical" led' him to define “chemical 
action as reversed electrolysis”. The argumenta by 
which this thesis was defended are to be found in 
the presidential addresses to the Chemistry Section 
of the British Association at Aberdeen m 1885 and 
Winnipeg in 1910; the presidential address to the 
Chemical Society in 1895; and in frequent contribu- 
tions to ephemeral literature during the last half 
century. From first to last he never ceased to urge 
the view that solution is in effect a manifestation of 
chemical activity, the production of an electrolyte 
in aqueous solution being dependent on the combina- 
tion of solvent and solute.  Henoe the prolonged 
controversy with Arrhenius (and Ostwald) whose® 
theory of electrolytic dissociation in solution he 
regarded not only as unnecessary but erroneous—to 
be denounced with almost religious fervowr as a 
chemical heresy. Although the Arrhenius conception 
has lent itself to modification, predicoatmg among 
its later developments associatjpn of the tons of the 
solute with the solvent, and in its primitive form is 
now mainly of historical interest, the hydrate theory 
of solution has not emerged from the merely qualita- 
tive stage and involves too many unveriflable 
assumptions to make headway. Armstrong's experi- 
mental contribution to the discussion, m which 
Caldwell, Eyre, Worley and others assisted, is to be 
found in the thirty-two pepers published during the 
period 1906-14 in the Proceedings of the Royal Society 
under the title ‘‘Procefses Operative in Solution”, 
the sixth df which gave, in 1908, the most complete 
statement of his ‘theoretical views. 
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A few years earlier than, but parallel with, this 
inquiry into- the nature of solution, Armstrong’s 
interest in biological problems, never long in abeyance, 
led to an equally protracted study of the nature and 
mode of action of enzymes being undertaken under 
his guidance, about which, when it was begun, little 
exact information was available. In the first eight 
of the twenty-three papers, all of which save the first 
are to be found in the Proceedings of the Royal 
Society, E. F. Armstrong (Saltera’ Company's research 
fellow at the College, 1902-5) showed quantitatively 
that the action of sucroclastic enzymes as hydrolytic 
agente is controlled or retarded by the products to 
which they give rise and that from glucose by inter- 
action with maltase, tsomaltose, but with emulsin, 
maltose is synthesized. Later, the two Armstrongs 
with Horton isolated a, f-glucase (prunase) both 
from the mixture of enzymes known as emulsin, and, 
more readily, from various species of Prunus, which 
was used by them to ascertain the distribution of 
cyanophoric glucomdee in & variety of herbage plants 
and ite variation with locality and season. Mention, 
too, must be made of the elder Armstrong’s investiga- 
tion of the activities of urease, linase and lipase— 
including the synthesis of fata by the aid of the last- 
named—carried out m conjunction with Caldwell, 
Eyre, Gosney and Horton among others which led 
to the conclusion that action takes place wholly at 
the surface of the colloidal particles of the enzyme 
m suspension—not between substances in solution— 
the enzyme having the double function of attracting 
the hydrolyte and of determining ita hydrolysis. Not 
the least interesting of the series was a paper by the 
Armstrongs on the action of chloroform, toluene and 
similar substances in stimulating enzymic action in 
living structures which they suggest may lead to an 
understanding of the physiological function of the 
esters, terpenes and scents secreted by plante and 
of ansethetics. 

Of the many educational and agricultural bodies 
with which he was associated, two in particular gave 
Armstrong much p'easure: he was appointed a 
member of the Council of Almoners of Christ’s 
Hospital m 1896 on the nomination of the Royal 
Society, and, after many years aa deputy chairman 


* of the Committee of Education, became its chairman 


in 1930, holding office until his health failed; and 
he represented the Chemical Society on the Lawes 
Agricultural Trust Committee ‘at Rothamsted from 
ita inception in 1889, becoming ite vice-chairman in 
1918 and ite chairman 80 recently as last May. 
Frequently of late years in addresses and in articles 
from his pen, the national importance of pure (non- 
pasteurized) milk, natural foods and honest beer was 
urged as also the improvement of grass and other 
crops necessary for their production. His last public 
speech was made at a ‘barley’ meetmg of farmers 
at Warminster in July 1986. 

Fond of the open country and & frequent traveller 
abroad in middle life as Armstrong was, Borrowdale 
in spring and autumn became for many years his 
beloved holiday resort. Fieki geology was one of his 
hobbies: he was for many years a member-of the 
Geologists’ Association, and photographed the chalk 
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from Yorkshire to Dorset to supply the illustration 
for the monographs on'this formation prepared b: 
the late Dr. Rowe of Margate. Another was hi 
garden, and im the unrivalled colours of flowers hi 
found the utmost pleasure: the ssthetio side of hi 
nature found ite satisfaction, too, in other ways— 
he was an enthusiastic opera-goer and a discriminatin, 
lover of pictures. Let it be added that no accoun 
of his life would be complete without & tribute i 
the memory of his wife, whose serenity and compre 
hending sympathy during the fifty-eight years o 
their married life were to him boons ever gratefull; 
acknowledged. 

Armstrong was doyen of the Royal Society, havin; 
been elected to the fellowship in 1876 ; he had beer 
a fellow of the Chemical Society since 1870, one o 
its honorary secretaries during eighteen years, anc 
its preadent during two; LL.D. of 8t. Andrews 
D.8e. of Melbourne and Madrid; honorary livery 
man of the Leathersellers’ Company ; Davy medalhst 
of the Royal Society ; Albert medallist of the Roya 
Society of Arte; Meseel medallist of the Society oi 
Chemical Industry ; and Horace Brown medallist o 
the Institute of Brewing. 

Temperamentally, Armstrong allowed feeling tc 
influence his judgment to a degree unusual in ar 
exponent of experimental science. Few of his speeches 
and writings were free from this intrusion : in hie 
view, a8 expreeeed m the article ‘‘Chemistry’’ in the 
thirteenth edition of the "Encyclopaedia Britannica” 
(1926), ‘Chemistry however is an art as much ar 
& science and the chemist is full of feeling whick 
cannot be quantified”. Essentially an individualist, 
he did not find it easy to co-operate with others 
even for causes that aroused his enthusiasm and, uf 
“apostolic blows and mocks” were not forgotten in 
the advocacy of his views, an autobiographical note 
in a recent article (1032) is not without sgniflcance : 
“ Somewhat arrogant and extreme perhaps in his 
denunciation’—the opinion passed by George Eliot 
on Savonarola in the proem to Romola—will prob- 
ably be the criticiam passed on me by my friends. 
The situation is saved by her remark ‘But a Frate 
predicaiore, who wanted to move the people, how 
could he be moderate ?' " Neverthelees, those who 
knew only this mde of Ármstrong failed to recognize 
that these were but the defeota of his qualitiea. 
of heart and his idealimn, he could not have won 
and kept the good-humoured acceptance as an institu- 
tion which became his in the post-War years. The 
attitude of mentor, the wounding criticiam from a 
too facile pen : these need not be remembered now— 
rather we have to mourn the passing of a man whose 
devotion to chemistry, not least m ita social implica- 
tions, was the master passion of his life. W. P. W. 


We regrev to announoe the following deaths: 

Prof. Percy Gardner, emeritus professor of classical 
arobmology in the University of Oxford, on July 17, 
aged ninety years. 

The Marchese Marconi, on July 20, aged sixty- 
three years. 
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News and Views 


Long Distance Air Record 

Tum Russian pilot, Colonel Michael Gromoff, with 
two companions, flymg an Ant 25—1, landed at 
Ban Jacinto, California, on July l4—a flight 
estimated to be of about 6,625 miles from Moscow, 
over the North Pole which lasted 61 hours 7 minutes. 
The existing record of 5,675 miles, was held by the 
French airmen Oodos and Rossi. The Soviet Govern- 
ment has been interested in this route, which follows 
practically a direct line across the North Pole. The 
pilot’s log mentions the points Moscow, south-west 
Novaya Zemlya, North Pole, northern British 
Columbia, Oregon, San Francisco, and San Jacinto. 
So recently as last June, Chekaloff with two others 
on a similar machine flew over the same course, 
reaching Portland, Washington, a distance of 5,500 
miles. The machine, also an Ant 25—1, was specially 
fitted for long-distance work, carrymg extra fuel 
tanks and liquid oxygen, presumably for flying at 
considerable altitudes. The total loaded weight of 
the machine was 11} tons, about 6 tons of which is 
stated to have been fuel for the flight. 


Onn result of this flight, although possibly of a 
negative order, is the canfirmation of the fact that 
the severe storms encountered, added to many 
hundreds of miles of ice-bound regions in which 
forced landings would be impossible, make it question- 
able as to whether such a route can ever be a 
commercial possibility, even though it may be the 
shortest distance from northern Europe to North 
America. Apart from this, such flights have an 
obvious interest to the Russian authorities, whose 
internal air transport and military defence problems 
over the long distances in northern Siberia, are of a 
very similar nature. Colonel Gromoff is a well-known 
Russian test pilot, who has been connected with the 
development of Russian aviation since about 1917. 
His name has been particularly associated with the 
principal Russian research station, the Moscow 
Central Aerodynamic Institute. It is interesting to 
remember that he broke a world record in 1934 with 
a continuous flight of 7,765 miles in a closed circuit. 


Commercial Production of Oil from Coal 


On July 14, the House of Lords debated a Motion 
by Lord Mottistane that plant for obtaining oil from 
coal should be set up in Durbam and South Wales 
in the interests both of national defence and increase 
of employment. Lord McGowan said that the 
experience of Imperial Chemical Industries, Ltd., has 
established the technical possibility of such proceases 
but at capital and operating costa so high that the 
proceas, even with the assistance of existing proteo- 
tion, is not attractive to private capital. Success 
would have to depend not on private initiative, but 
on Government policy. The production of heavy oil 
for marine purposes from coal is at present wn- 


economical. The effect on employment ought not 
to be exaggerated. A plant capable of producing 
150,000 tons of petrol annually provides work for 
6,000 persons of whom 2,500 would be miners. Low- 
temperature carbonization and hydrogenation are 
complementary processes, and increased use of smoke- 
leas household fuels would promote both national 
security and national welfare. Hydrogenation pro- 
cesses, he emphasized, are a question of high national 
policy and beyond the purview of an ordmary 
limited hability company. Reference was made to 
the Fischer process and other methods of developing 
the use of coal. Lord Hutchinson, in reply, said the 
Government is awaiting the report of Lord Fal- 
mouth’s Committee before deciding its policy for the 
production of oil from coal. Meanwhile, it is en- 
couraging the establishment of plant for carboniring 
coal at low temperatures, and another wil be in 


production in South Wales next year. 


Observations of the Longest Eclipse 

IxronwATrON has come to hand of the success of 
Prof. J. Q. Stewart, of Princeton University, and 
Mr. T. Stokley, director of the Planetarium in 
Philadelphia (representing the Franklin Institate and 
the Cook Observatory), in observing the recent total 
solar eclipae for an uninterrupted period of 7 min. 6 seo. 
from the 8.8. Stesknaker of the Isthmian Steamship 
Co. The ship was at 188° 38’ W., 9? 49-5’ N. and the 
sun’s altitude was 75?-8'. Owing to the ship’s motion, 
totality lasted an extra four seconds fot the observers. 
Prof. Stewart was engaged in visual study of the 
corona, while Mr. Stokley took photographs of the 
corona and measures of ite total brightness at mid- 
eclipee. Preliminary measures show that this was of 
the same order as that of the full moon, while the 
observers on Canton Island have reported a value 
about half the full moon. The difference is in the 
opposite sense to what would be expected from 
purely geometrical considerations of the amount ofe 
low corona uncovered. The eclipse is desaribed as a 
bright one. Despite the shadow extending around m 
all directions for seventy-seven miles, there was no 
need of flashlights to read the instruments, while 
ordinary newspaper print could be read with éase. 
Only Venus, Mercury and a few first magnitude stars 
could be seen, and there was*indication of a high 
layer of haze in the sky. The corona was of late 
intermediate type, approaching maximum, made up 
of radial spikes and with no very long streamers. 


Price Chair of International Economics 

Taa Council of the Royal Institute of International 
Affairs announces the appointment of Prof. Allan 
G. B. Fisher, of the University of Western Australia, 
to the newly established Price chair of international 
eoonomios at Chatham House. The purposes of the 
chair is to provide the Institute with the means for 


144 


Goto niarren fio world. economio probleme 
than has hitherto been poesible. Prof. Fisher is the 
first occupant of this chair, and will consequently 
inaugurate the new development in the Institute’s 
activities which has been rendered possible by the 
recent generous gift of £20,000 made by Sir Henry 
Price for this specific purpose. Prof. Fisher, who 
was born at Christohurch, New Zealand, in 1895, has 
been professor of economics in the University of 
Western Australia sinoe the beginning of 1080. He 
has contributed widely to periodicals dealing with 
economics, and -has published two books, “Some 
Problema of Wages and their Regulation in Great 
Britain since 1918", and “The Clash of Progress 


and Security”. Prof. Fisher hopes to take up his . 


new post at Chatham House early in 1988. 


Avebury 
Two years ago, Mr. W. G. A. Ormsby-Gore, then 
First Commissioner of Works, urgently directed 
attention to the necessity of taking steps by means 
of & planning scheme to preserve the surroundings 
of Avebury, constituting in their entirety, as he 
pointed out, the most imposing monument of pre- 
historic civilization in the whole world. He then 
expreased the hope that it would not be long before 
such a scheme was initiated. There is now a prospect 
that this hope may be fulfilled. A scheme under the 
Town and Oountry Planning Act, 1932, has been 
prepared, which, if the necessary financial provision 
is made, Sa a ee imd E 
Wiltshire Planning Scheme, for the planning and 
preservation of the village of Avebury and its mme- 
diate surroundings. ‘This scheme involves the pro- 
hibition of building in certam areas, and ite restriction 
in others. The area covered by the prehistoric 
remains will be preserved for ever from building, and 
this, with the willmg co-operation of the owner, also 
applies to the grounds and building of the Manor 
House, af which part dates from before 1548, part 
from the latter half of the sixteenth century. Over 
the mam part of the downland, upon which the 
charm of the monuments and their appeal to the 
historic imagination so intimately depend, no new 
ebuilding will be allowed, except for agricultural 
purposes and necessary extensions of existing build- 
ings, while the harmonious eharacter of new cottages 
will be ensured and the planting of trees continued. 
To som? small extent the village has encroached on 
the monument, but condemned cottages will not be 
re-erected. The agricultural character of the district 
will be preserved, anf provision made for its future 
prosperity by the setting aside of adequate sites for 
new buildings. 


This scheme will cost money. It is estimated that 
a sum of £11,000 will be required to meet the cost of 
compensation and other charges neoemsmary to carry 
out the provisions of the scheme. Towards this, the 
epee dori cme gp a siete MD ede 
' An appeal for the balance js made by Sir Ernest 
Willa, Lord Lieutenant of Wiltshire, the Marquess of 
Beth, chairman of the Oounty Council, Sir Philip 
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Sanc Ee on etd UP ES M W. G. A. 
Ormsby-Gore, Lord Baldwin and others. The National 
Trust has undertaken to receive subecriptions and 
hold the funds far the purpose of the Scheme, which 
will be controlled partly by a special body composed 
of representatives of the County Council, the Rural 
District Council, the Parish Council, H.M. Office of 
Works, the Council for the Preservation of Rural 
England, and the Wiltshire Archsological and 
Natural History Booiety, and partly by. the National 
Trust. In view of the number of prehistoric monu- 
ments of the first importance in the neighbourhood 
of Avebury—Windmill Hill, Silbury Hill, Overton 
Hill the Avenue, the Roman Road, to name the 
most prominent only—the price of preservation is 
small, and the appeal should meet with a ready 
response from the public. 
Mesolithic Site in Surrey 

Ax important meeolithio gite consisting of a group 
of pit-dwellings has been excavated by Dr. J. G. D. 
Olark near Farnham, Surrey. It was discovered by 
Mr. W. F. Rankine, & local archsologist, and has 
been described as “without any parallel in this 
country”. (The Times, July 20.) The pits are circular 
and some three feet deep by about twelve feet across. 
One of the dwellings shows the site of a hearth, in 
which the blackening by fire can still be seen. Several 
hundred ‘microlithio implementa have been found, as 
well aa a fine pointed-butt axe or pick, about five 
inches long. lt is suggested that the settlement may 
be dated at about 8000 B.o., that is towards the close 
of the Mesolithic period, to which Dr. Olark in his 
studies of the Mesolithic period in Northern Europe 
bas assigned & dating of from 8000 B.c. to 2500 B.O., 
when the full-fledged Neolithic culture takes ite place. 
It would appear that this find gives an entirely new 
conception of the character of the mode of life of 
the Mesolithic peoples, which here at least would 
appear to have entered on a more or leas settled stage. 
Other sites previously investigated afford little or no 
indications of permanent habitations, the inhabitants 
having lived in shelters, wind screens or skin tents as 
did the prehistoric inhabitants of North America and 
the leas advanced of the recent Indians. 


Necessities of Scientific Training 

Ix his presidential address delivered at Harrogate 
on July 6 to the Society of Chemical Industry, Lord 
Leverhulme emphasized the value of a scientific 
trainmg whether a man’s business career is on the 
technical side of Industry or not. Scientific method 
and the scientific habit of thought have an application 
far beyond the confines of technical research and 
technical processes, and Lord Leverhulme referred in 
particular to the importance and value of a acientific 
study of markets involved in market research and 
forecasting, as well as to the development of scientific 
methods of management commencing with the ideas 
and methods of Taylor. Referring to the synthetio 
production of an increasing number of our raw 
materials, he suggested that this development 
indicates an economic revolution, the proximity and 
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‘cope of which are as yet insufficiently appreciated 
and that the time is not far distant when man, 
argely independent of the accident of geographical or 
slimatic environment, will rely very considerably on 
ihe chemist to provide substitutes. The chemist is 
3 brilliant example of the truth that scientific research 
leds through the elimination of waste to the oon- 
vervation of resources. In an age of industrial 
‘esearch directed to the production of immediately 
practical resulta, the question arises whether, in the 
highly developed sciences, we have gone too far in 
the direction of intensive scientific research with the 
»bjeot of gaining immediate benefite at the expense 
of more general research in the leas developed sciences 
which might ultimately yield social benefits of no 
leas value, though more remote. Lord Leverhulme 
suggested that if the law of diminishing returns 
operates in scientific research, it might well be better 
to devote more of our resources to thé leas developed 
and leas immediately profitable sciences. 


Chemistry, Past and Present 

Ix Prof. Q. G. Henderson’s absence, owing to the 
death of Mrs. Henderson, his medallist’s address at 
Harrogate on July 6 to the Society of Chemical 
Industry, “A Retrospect of Chemical Science,” was 
read by his colleague at Glasgow, Dr. D. T. Gibson. 
Prof. Henderson, an original member, of the Society, 
who in 1888 was responsible for organizing the first 
annual meeting in Glasgow, reviewed developments in 
chemistry in the last sixty years, including present-day 
tendencies, and in referring to poet-War advances in 
applied chemistry m Great Britain, commented on 
the inoreesing demand for the services of chemists not 
only by chemical mdustries but also by many other 
industries, and on the marked appreciation of the 
importance of chemical research. In particular, he 
referred to the importance of the contribution of the 
chemical engineer in the development of chemical 
industries, as indicated by the provision of facilities 
for his training, and the foundation of the Institution 
of Chemical Engineers and of the Chemical En- 
gineering Group of the Society. The future prosperity 
of Great Britam, Prof. Henderson urged, largely 
depends on the support given to the progress of science 
and especially of chemistry, and in this matter a 
united profession is of the utmost importance if its 
influence on public opinion or on Government de- 
partments is to be effective. For this reason, he 
pleaded for generous support of the Chemioal Council 
and the scheme for a Chemistry House, and in per- 
ticular urged that important firms employing oon- 
siderable numbers of chamista should do more to 
encourage their staffs to become individual members 
of at least one of the publishing societies. 


“Applied Anthropology” 

In view of the frequency with which, it is now 
generally recognized, problems of administration 
among backward peoples are intimately bound up 
with matters of belief and custom, and give rise to 
problems of which the many ramifications cannot be 
understood, or perhaps even perceived, without 
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anthropological study, or upon which it may be 
necessary to seek the advice of the expert anthro- 
pologist, an announcement made by the Royal 
Anthropological Institute is both weloome and 
opportune. The Council of the Institute, it is stated, 
has appointed a Standing Committee on Applied 
Anthropology, which will meet at regular intervals 
for the discussion of problema of culture contact and 
the application of-anthropological knowledge to the 
government of subject races. The Committee will 
seek to stimulate popular and official interest through 
the publications of the Institute, representations to 
Colonial Governments through the Colonial Office, 
and personal contacts with officials. It will also 
endeavour to further the organization and systematiza- 
tion of research in this fleld by means of discussion 
within the Committee and with experte engaged in 
research, and by promoting fleld-work according to 
a considered plan. A programme of typical questions 
affecting administration and upon which further 
research is desirable, has already been drawn up. 
In view of the wide connexions of the Institute and 
ita close relations with thoee having expert knowledge 
in every part of the Empire, the work of the Com- 
mittee cannot fail to be of the greatest utility m 
promoting a wise and enlightened policy in the 
administration of the affairs of the lees-advanoed 
races for whom the Imperial Government is re- 
sponsible. 


Need for the Study of Human Biology 
Ix an addreas at the celebrations of centenary 

of the University of Michigan on June 17, Prof. 
Raymond Pearl emphaaixed the necessity of evolving 
& science of human biology broad enough to synthe- 
gize our knowledge of man’s mental and spiritual 
natare as well as of his physical nature if civilization 
is to survive. Our rapid advance in material things, 
while in wisdom and goodness little or no advance 
has been made, renders our development so lopsided 
as to threaten a catastrophe. The data for the 
unification of human knowledge do not yet exist, 
and one of the main challenges of the present situs- 
tion to the man of science is that by natural aptitude 
and training he is the best equipped to obtain such, 
date. Prof. Pearl believes that the universities, 
rather than specially founded independent institu- 
tions, offer the best environment for scientific 
research, and the achievements of the last hundred 
yoars encourage the belief that progress will continue. 


The Bournemouth Outbreak of Typhoid Fever 
Tus report of the late Dr. Vernon Shaw, on his 
investigations into the outbreak of enteric or typhoid 
fever that occurred in Bournemouth, Poole and 
Christchurch in August and September 1936, has been 
issued by the Ministry of Health (Repe. on Pub. 
Health and Med. Subjects, No. 81. London: H.M. 
Stationery Office. 9d. net). The outbreak was first 
brought to the notice of the Ministry on August 21, 
1986, and Dr. Shaw began his investigations the 
following day. He was informed that thirty cases 
of enteric fever had been notified during the preceding 
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twenty-four hours, and that a number of other 
petients, scattered throughout the three towns, were 
under observation. The only factor common to all 
the patients was the consumption of raw milk retailed 
by one distributor. It was concluded that the milk 
was infective for a period of about thirty-one days 
preceding August 22, and the approximate number 
of persons who contracted the disease wis 718, of 
whom 518 were residenta, and of these fifty-one died. 
No source of infection could be discovered among 
those distributing the milk, nor at the retailer’s 
depot. The supply was collected from thirty-seven 
farms scattered throughout & large pert of Dorset. 
Dr. Shaw was satisfied that the outbreak was due 
to the consumption of raw milk, and that the dealer’s 
supply was infected by the contributions of one or 
possibly two producers whose milk in turn was in- 
‘fected by water from a contaminated stream. Imme- 
diately the outbreak was recognized, the distributor, 
acting on Dr. Shaw’s advice, pasteurized the whole 
of his supply, and no unpasteurized milk was dis- 
tributed after the morning round on August 22. 
This measure was immediately successful in termin- 
ating the outbreak. 


Poetry and Astronomy 

De. F. W. Grover, professor of electrical ineer- 
ing, Union College, Schenectady, N.Y., has contri- 
buted to the Sotentific Monthly of June an article 
in which are brought together a number of striking 
paseages in poetry referring to astronomical objects 
and phenomena. Milton, Dante, Tennyson and Long- 


fellow are naturally given the chief prominence m' 


these extracts, but there are also beautiful passages 
from Browning, Housman and others. Dr. Grover 


refers appreciatively to Mr. Alfred Noyee's “Watchers ' 


of the Sky”, but wonders why the new knowledge of 
the starry heavens makes so small an appeal to 
contemporary poete, whose fancies rarely stray into 
this virgin field. “Yet,” he says, “it. would be a 
fascinating task, and one demanding no mean 
ability, to picture the whirl of the spectroscopic 
binaries, and the rhythmic oscillation of the Cepheid 
variables, to describe the individualities of the giant 
qond dwarf stars, or to soar in imagination to the 
confines of an expanding universe.”’ 

Progress in Gliding 

Raomsr numbers of the Sasiplane and Glider, the 
official organ of the British Gliding Association. give 
evidence not only of the advances that have been 
made in the teohnigfe of motorleas flight, but also 
of the scientiflo knowledge that it is producing. The 
development of aeroplanes has been so spectacular 
that development of sailplanes may be overlooked. 
But these have attained an airspeed of 87 m.p.h., a 
straight line distance of 818 miles and a height of 
more than 19,000 feet; records all beyond those of 
power planes in 1911. It has long been & reproach 
that sailplanes were dependent on bills and winds; 
bub an effort was made lass June to meet this by 
thé organization of a cross-country circular tour. A 
definite route of 415 miles, beginning and ending at 
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Dermetadt, was laid out, the time allowed being ten 
days and each separate flight was to start with an 
aeroplane tow to nob more than 500 metres. Of the 
eight pilots who got away, four completed the 
course in the time, the first taking only seven days. 


four or five English gliding centres, pilote have been 
pulled up to a few hundred feet by & winch &nü 
have got away .without any help from the wiid or 
from a hill. 

Ox the scientific side, the practice of soaring ingide 
clouds, aa well as the use of thermal currents and 
of cold fronts, has given valuable meteorological 
knowledge. Soaring in clouds not infrequently proves 
adventurous. Last June, for example, a German pilot 
went into a cloud to gain height and his rate of 
ascent increased from 4 m. & second to beyond what 
his variometer would register. When he was at 
16,400 feet he tried in vain to get out of the cloud; 
he was tossed up and down, thoroughly chilled and 
bombarded with hail; the climax came when a wing 
broke off. However, the pilot with difficulty got 
clear, and descended to safety in his parachute. 
Naturally those who take such risks want to learn 
all they can about the conditions; and while some 
carry special recording instruments, others work ‘out 
the paths of air in thermals or make and study fast- 
motion cloud pictureg. As an illustration of the data 
brought by such means may be quoted the records 
of pressure, temperature and humidity obtained 
during & flight from the Chiemsee across the Tyrolese 
Alps into Italy ; the pilot roge to 10,800 feet to cross 
the Gross Venediger. Meteorologists doubtlees have 
shrewd ideas as to what goes on in such places as 
cloud-cells and lenticular clouds; but there, as well 
aa in many other regions, definite observations must 
have the highest possible value. 


Monthly Meteorological Elements 

Iw the Meteorological Magasins of June there 
is & new feature that has been developed as a result 
of & proposal made by Prof. A. Wagner at the Inter- 
national Meteorological Conference at Copenhagen m 
1929, that monthly mean values of various meteoro- 
logical elements should be broadcast as soon as 
possible after the end of each month for selected 
meteorological stations. The arrangements for carry: 
ing out this proposal were completed and ratified at 
the Warsaw Conference in 1985, and provided. for 
the inclusion in the broadcasts of mean pressure in 
millibars or millibars and tenths of a millibar, mean 
temperature in degrees and tenths, total rainfall in 
centimetres, and, for certain places, resultant air 
transport for the month. Since the first broadcasts 
were made in June 1986, the selected stations have 
increased in number, and data for Russia, Siberia and 
America are now included. The figures for May 1937, 
except those for air transport, have been discussed 
in the journal mentioned above, preasure and tem- 
perature being plotted so as to show cartographically 
the main features of those elementa of the weather 
for that month over a large part of the northern 
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hemisphere. The interesting fact emerges that the 
excess of temperature above the average for 1901-80 
in the British Isles, which ranged from 1° to 8°F., 
was also experienced throughout Europe and the 
greater part of North America, the excess baing more 
than 5° F. over the north-east of Europe, most of 
Scandinavia and northern Canada and part at least 
of the Nile valley. The warmth of Europe and 
North America ia seen to be associated with, if not 
due to, a lowering of mean pressure in the arctic 
regions and Siberia, combined with an excess of 
preesure over most of Europe, the United States and 
southern Canada. This information was available 
at the Meteorological Office within seven days of the 
conclusion of the month under review. 


Wear of Motor-Car Engine Cylinders 

Tu» problem of cylinder wear has now became 
very serious in commercial and public service vehicles, 
according to an article in the January issue of the 
Niokel Bulletin. This is due to the new designs giving 
higher efficiency, and also the use of aluminium 
pistons. ‘Wear is considered to be due to a combina- 
tion of two causes: mechanical abrasion and the 
corrosive attack of the cylinder walls by the products 
of combustion. The former predominates in vehicles 
running for long periods with a hot engine such as 
motor-buses used for long-distance runs in daily 
service. Tho latter effect is the more important for 
vehicles which run intermittently with long waits 
engines never get properly warm. The development 
of nickel cast iron has provided a satisfactory solution. 
The addition of one or two per cent of nickel to 4 
suitable composition of bese iron has produced 
cylinder castings which are readily machinable and 
yet have a high „Brinell hardness. Recently -the 
manufacturers of many commercial vehicles have 


4-5 per cent of nickel with or without proportions 
of chromium and molybdenum. Improved machin- 
ability is obtamed by slowly cooling the castings from 
a temperature of about 650° O. When this course is 
followed, the original hardness is restored after 


machining by air-oooling the material from a tem- 


factory resulte for air-cooled motor-cycle cylinders. 


International Union of Biological Sciences 
. Pror. M. J. &uxs (Wageningen, Netherlands), 
secretary af the above Union, reports that the next 
"General Assembly will probably be held in July 1940 
at Stockholm immediately before the seventh Inter- 
national Botanical Congress. The president is Prof. 
E. D. Merrill (Harvard) and the vice-president, Prof. 
D. M. 8. Watson (London). The report in NATURA 
(186, 012; 19085) on the International Botanical 
Congress at Amsterdam in September 1985 referred 
' to the establishment of a liaison between the Congress 
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af the Botanical Section of the Union, reports on the 
work of this Section, which was deputed to execute 
the resolutions passed by the Congress and to assist 
the various commissions and committees then 
appointed. He reports that an index of current 
plant acience periodicals, prepared by the Commission 
for Documentation, will be issued during 1987, and 
that the Commission for Urgent Taxonomic Needs 
is preparing an “Index Herbariorum". Suggestions 
or questions bearing on botanical nomenclature should 
be sent to Dr. T. A. Sprague, Royal Botanic Gardens, 
Kew, secretary of the Commission of Nomenclature. 


Scientific Annual Publications: New ASLIB List 


or: intelligence 
obtained from the Association of Special Libraries 
and Information Bureaux, 81 Museum Street, W.C.l, 
at a charge of 2s. per copy to subscribers to the 
ASLIB Book List and 3s. 6d. to non-subscribers. 


International Congress of Anthropological Sciences 
ARRANGEMENTS are now announced for the second 
International Congress of Anthropological and Ethno- 
logical Sciences to be held at Copenhagen on August 
1-8, in accordance with the decision taken at the 
first congress in London in 1984. It will be under 
the patronage of H.M. the King of Denmark and 
Iceland. The Congres will meet in seven sections, 
covering respectively physical anthropology, psycho- 
logy, demography, ethnology, ethnography in six 
gub-sections according to geographical areas, sociology 
and religion, and linguistics and writing. Arrange- 
ments have been made for exhibitions and - 
strations in connexion with the subjecte to be dis- 
cussed, among them anthropological material of 
the Eskimo and Scandinavians of Greenland in the 
Middle Ages, and from the prehistoric btrials of 
Denmark, and the skulls of Lagoa Santa, Brazil. 
There wil be & demonstration of the relation of the 
ancient dwellings of Denmask and the structural 
of prehistoric times, which will take place 

at the Lyngby Folk Museum, where there will algo 
be an exhibition of Danish national dances, including 
those of the Faroe Islands. A collection will be on 
view of medieval Icelandic manuscripts referring to 
the discovery of Greenland and Vinland, as well as 
the manuscript of Pomo de Ayala on the Kingdom 
of the Incas and Peru, recently published by the 
Institut d'Ethnologie Paris, and manuscripta of 
the Iranign Avesta. e Ethnographical Musgum, 


and the Union. Dr. F. Verdoorn (Leyden), secretary which has been closed for several years for enlarge- 
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ment and is the oldest in Europe, having been 
founded in 1846, will be reopened to the publie for 
the first time at the meeting of the Congress. At the 
close of the session, an excursion will be made through 
Denmark, on which visita will be paid to kitchen- 
middens, Megalithic tombe, tumuli of the branse 
age, iron age fortifications, the new Viking ship 
recently discovered at Ladby, and other antiquities 
of the Middle Ages. Subscriptions (members 30 
Danish crowns, associates 15 Kr.) may be addressed 
to the Treasurer of the Congress, Nationalmuseet, 
10 Ny Vestergade, Copenhagen, K. 


Seventeenth International Geological Congress 


THs seventeenth International Geological Congress 
is being held in Moscow on July 20-80, as noted in 
NarunB of January 28, p. 148. Many tours for the 
delegates have been arranged ; for this purpose guide- 
books have been prepared giving detailed descriptions 
of the routes, all the interesting outcrops of mineral 
strata, the deposits of useful minerals, ete., with 
maps, plans and sectional drawings. Every delegate 
has a set of twenty-eight guide-books, and a newly 
issued geological map of the Soviet Union ; each tour 
is being conducted by a Soviet geologist. According 
to a report issued by the Soviet Union Year Book 
Preas Service, 403 foreign delegates, representing 
forty-six different countries, are attending the Con- 
greas; they include 139 from the United States, 
50 from Great Britain, 88 from France, 20 from 
Japan and Manchukuo, 18 each from Germany and 
South Africa, and 11 from Sweden. Of Soviet 
geologista, 1,600 have intimated their desire to be 
present, but as many of them are at present engaged 
in fleld work, not all of them will be able to attend. 
The delegates will spend two days in Leningrad, 
where a session of the Congreas will be held, and 
visite will be paid to the geological museums of the 
Mining Institute, the Central Institute of Scientific 
Research, the Arctic Institute, to give represente- 
tives of foreign countries an opportunity of becoming 
acquainted with the general characteristics of the 
mineral resources of the Soviet Union. In Moscow, 
the Congreas will hold its seasions at the Observatory, 
here the institutes of the Academy of Sciences of 

U.B.8.R. have also arranged an exhibition of 
collections relating to mineralogy, geochemistry and 
useful minerals, and the Palmontological Institute is 
showing" ita collection of Perm vertebrates of the 
North Dvina Gallery. Among the subjecte coming 
up for discussion at the Congress are: problems of 
- oil and world oil reeowroes ; geology of coal deposita ; 
the Pre-Cambrian system and its useful minerals ; 
the Perm system and its stratagraphical arrangement ; 
the inter-oonnexion of tectonic processes, magmatic 
formations and ore deposite; tectonic and geo- 
chemical problems of Asia ; deposita of rare elements ; 
geophysical methods in geology; geology of the 
Arotio and Antarctic. 


Beit Fellowships for Scientiffc Research 


Tua Trustees have awarded Beit fellgwshipe for 
scientific research, tenable at the Imperial College of 
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Science and Technology during the academio year 
1987—88, as follows : extensions of fellowships already 
satisfactorily held for one year to Dr. N. Kemmer, 
for the continuation of his work on the theoretical 
studies in nuclear physics, under the direction of 
Prof. S. Chapman ; and to E. K. Woodford, for the 
oontinuation of his research in plant physiology, the 
work to be done under the supervision of Prof. F. G. 
Gregory; new fellowships tenable for one year, but 
renewable for a second, to D. W. Goodall, for research 
on the physiology of the tomato plant, under the 
direction of Prof. F. G. Gregory; H. A. C. MoKay, 
for an investigation of chemical problems by the 
radioactive Indicator method, unde the direction of 
Prof. J. O. Philip; A. K. Powell, for research on the 
various strains of Heterodera Schachtii, under the 


, direction of Prof. J. W. Munro. The Trustees have 


also awarded & special Beit research scholarship to 
Dr. A. G. Gaydon, for research in spectroscopy under 
the direction of Prof. G. P. Thomson. 


Announcements 


GunmnegAT Pror. Errom Luxma, professor of 
surgery in the University of Munich, and the chief 
representative of plastic surgery in Germany, has 
been awarded the Goethe Medal for art and science 
on the occasion of his seventieth birthday. 


Tus sixth International Montessori Congress will 
be held in Copenhagen under the auspices of the 
Denish Minister of Education on August 1-10. Dr. 
“Educate for Peace”. Further information can be 
obtained from the General Director, International 
Montessori Association, 1 Hampstead Hill Gardens, 
London, N.W.8. 


Aoconpine to official reports, tbe birth-rate in 
Soviet Russia is steadily increasing. Last January, 
the number of births registered was 21:7 per cent 
higher than in January 1936, and in the first quarter 
of this year it was about 80 per cent higher than in 
the corresponding quarter of 1986. Of the Union 
republics the Ukraine records the largest increase for 
the quarter, namely, 70 per cent. 


Tus University of Reading proposes to reprint, in 
type similar to that of the original and accompanied 
by wood-cuta of the original drawings, the ‘‘Observa- 
tories Anatomics Selectiores Amstelodamensium”, 
1667-78. This work, the record of the observations 
af the Amsterdam School on the anatomy of seven 
mammals, four birds, the tortoise, the frog and thir- 
teen fishes, is rare and its contents not widely known 
among biologists. Prof. F. J. Cole, to whom sub- 
Boriptions for copies (1 guinea each) should be sent, 
is contributing & critical introduction. 


EnnaTrUx.—In the announcement in NATURE of 
July 17, p.104, of the award of the Johannes 
Schmidt Medal to Mr. H. G. Maurice the words 
‘thirteenth annual meeting’ should have been ‘thirtieth 
annual meeting’. 
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Letters to the Edttor 


The Editor does not hold himself responsible for opinions expressed by 


his correspondents. 


He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of NATURE. No notice is taken of anonymous communications. 


NOTES ON POINTS IN SONA OF THIS WEEK'8 LETTERS APPEAR ON P. 158. 


CORRESPONDHNTS ARB INVITHD TO ATTACH SIMILAR SUMMARIBS TO THEIR COMMUNICATIONS. 


Packing Fractions of Krypton and Xenon 
Taw linea produced in mass spectra by hydrocarbon 
molecules have always played & predominant part 
in the accurate measurementa of mass. This is 
particularly so in the use of the doublet method, 
since their high masseg, due to the hydrogen, tend to 
provide easily resolvable doublets with ordinary 
atomic lines. With methane and ethane there is no 
diffculty in producing all the lines of the C, and C, 
but when propane is used in a cylindrical 
ücharge tube, only [he fimi four lines of Mo C; 
group, 36, 87, 88 and 39, have a workable intensity. 
These were used in the measurements of the isotopes 
of chlorine!. Fortunately, the lower 
in an eight-inch bulb gives all the lines up to » 
though the even ones, 40, 42, 44, are weaker than 
the others. This has enabled comparisons to be made 
with the multiply charged lines of krypton and xenon, 
giving direct measurements of their packing fractions 
much more accurate than the indirect ones made 
ten years ago*. The following are the resulte: 


; Number of 
doubieta 


Doublet Difference in ` Difference 
pecking fraction ` of mass 

"Krtt — C,H, 4 10:28 + 0-2 0:0835 
‘eKrt++ — O,H, 19 20-20 + 0°15 0:0828 
“Kr++ — OH, 20 21-73 40-15 0:0913 
“Krt + — C,H, 18 23-10 + 0°15 0:0998 
wsXe +++ — CH, 14 20-16 + 0-1 0-0807 


Presence of traces of argon in the tube prevented 
any accurate determination of *Kr. Measurements 
of 3*Xo+++ by the doublet at 44 were unsatisfactory 
owing to the presence of CO, but ita packing fraction 
appears to be nearly the same as that of 1™Xe, and 
is given pro visionally. 

The following are the packing fractions and isotopic 
weights deduced from values of hydrogen' and carbon 
of 1:00812 and 12-00855 respectively : 


Bymbol Packing fraction Isotopto weight 
"Kr — 7:80 77-9480 + 0-0020 
"Kr — 1-10 81-9369 + 0-0015 
“Kr — 7°60 88:9362 + 0-0015 
“Kr — 7:40 85-9303 + 0-0015 
imXe — 4:46 128-9424 + 0-0020 
B'Xo (— 4:4) (131-9432) 
F. W. Astron. 
Cavendish Laboratory, 
Cambridge. $ 
July 9. 


1 Narur, 188, 1004 (December 26, 1936). 
1 Pros, Roy. Sec, A, 115, 506 (1927). 


The Two Crystalline Modifications of Insulin 

Pror. E. B. MaTHEWB' first examination of Abel's 
crystalline insulin showed the presence of two types 
of insulin crystals’. One of these, the so-called 
prismatic or needle variety, had marked birefringence 


commonly wedge 
shaped crystals have also been obtained by Soott! 
.by crystallization of insulin from acetate buffers at 
pH 5:2. The more common variety of insulin crystals 
are those obtained first by Abel? from phosphate 
buffers at pH 6:2. These are very small flat rhom- 
bohedra wii isotropic as usually viewed along 
the trigo but having actually positive bire- 
fringenoe. X-ray examination has here shown the 
presence of a simple rhombohedral unit oell*. It has 
been usual in the literature to describe these two 
forms—prismatic and rhombohedral—as polymorphic 
modifications. 

Through the kindness of Prof. F. L. Pyman, I 
have now had the o ity of examining also 
insulin crystals of the prismatic type by the X-ray 
method. Two preparations were available. One of 
these consisted of very amall crystals roughly wedge- 
shaped in optlme and frequently twinned in cross 
forms as described by Mathews. As these crystals 
were only 0:05 mm. long and leas than 0:01 mm. 
across, they could not be used for X-ray measure- 
ments. But there seems no doubt that the second 
preparation is identical with this, though here the 

showed no identiflable faces. They were 
roughly needle-shaped masses up to 0:3 mm. long 
and rather lese than 0-1 mm. in cross-section, ex- 


and intensities of the X-ray reflections e pes those 
obtained from the original ‘rhombohedral’ crystals. 
The crystal structure is therefore the same in the two 
forms, and these are not pol bic modifications 
though the change in habit is certainly very striking. 


. Even here there is evidence that forms intermediate 


between the two varieties may occur. One sample 
of insulin, from sodium dihydrogen 
phosphate and aoetio acid, consisted very largely of 
small crystals ahowmg nearly equal development of 
rhombohedral and priamatio (or more probably steep 
pid E faces, which gave them at first sight 

appearance of rhombic dodecahedra. These 
Sal coe Cee ae ie 
but the possession of positive birefringence combmed 
with the leaves little doubt of tHeir 
identity with the other two varieties. 
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In one respect only do the X-ray photographs of 
the needle appreciably differ from those of 
the original rhombohedra. They all show a much 
more marked diffuse ring with a ing of about 
4:6 A à valuo sro karo ootjate.conaxter absraeLcrists 
of the presence of ‘amorphous’ proteins*. Here it 
may be due to imperfections of the crystal following 
pahüre partial breakdown. But amorphous proteins 
such as in are known to have & marked effect 
on the habit of both organic and in io crystals ; 
- and it seams possible that a similar i oe appears 
here, amorphous insulin or a breakdown product 


being included in the crystals and being itself re- ^ 


sponsible for the adoption of the prismatic form. 


D. CRowroor. 

Dept. of Mineralogy, 

Oxford. 

June 28. 
1 Abel, J. J., Gelling, H. M. K., Rouiler, O. A., Bell, F. K, and 

, O. J. Pharm. Exp. Ther., 81, 84 ( 
* Soott, D. A., Trans, Roy. Sec. Canada, (n1), 96, 275 (1082) 
* Abel, J. J , Proe. Wat. Acad. Sov, 18, 182 (1020). 

591 (1985). 





Absolute Configuration of the Naturally Occurring 
: « Amino-Acids 

THanks largely to the extensive researches of 
Levene and his collaborators, it now appears to be 
well established that, as suggested by Olough in 
19181, the naturally occurring a amino-acids all 
possess the same configuration. Until recently, the 
abeolute configuration was not known for any optically 
active compound, but in the course of a theoretical 
calculation of rotatory power, Boys? deduced a rule 
giving the abeolute configuration of any enantiomorph 
from the sense of ita rotation—namely, ‘‘that a dextro 
compound has the configuration such that, when the 
largest group is nearest to the hypothetical observer 
the other groupe in order of diminishing sixe appear 
in & clockwise rotation". 


e 
» 
e 
: . 
e 


Fig. 1. 


.  Boys's rule, which appears to have been accepted 
by Levene and Lowry, can only be applied with 
certainty in the absence of interactions of the solvent 


D 


complete of sign of*the rotation with tem- 
pefature or with pH. The configurations ofthe amino- 
acids have, however, been correlated with those of 
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other compounds in which solvent action is less ; from 
the recent paper of Levene and Mardashew', the 
tion of levo-rotetory 2-amino-hexane, a compound 
to which Boys’s rule may be applied with more 
confidence 


If the validity of the rule and ite applicability to 
this amine be accepted, then the naturally occurring 
a amino-acids, which amount to more than 95 per 
cent of most proteins, can be assigned the absolute 
configuration given in Fig. 1. 


London School of Hygiene and 
Tropical Medicine. 
June 22, 
1 Clough, G. W., J. Chem, Sos., 118, 526 (1918). 
* Boys, 8 F., Proc. Hoy. Soe., A, 144, 655 (1084). 
* Levens, P. A., and Mardashew, B., J. Biol. Chem., 117, 107 (1937). 


R. O. Ramar. 





Use of -filled Ionization Chambers for 
ic Ray Measurements 


Somn years ago, compressed air and nitrogen were 
replaced by argon in ooamio ray 10nization apparabus!, 
argon being approximately twice as effective as 
nitrogen, which in turn 1s more effective than air. 

Krypton is now used for filling special incandescent 
electric lampe, and is thus more easily available than 
hitherto. It was a priori probable that this gas 
of high atomic number would give much more favour- 
able resulte than argon. The Gesellschaft für Lindes 
Eismaschmen, Germany, has kindly supplied me 
with compressed gas containing 94-5 per cent krypton 
and 5:5 per cent xenon. An ionization chamber 
was filled with the gas under a' pressure of 12 atm. 
Only a few measurements could be carried out with 
the apparatus, as in consequence of an accident the 
greater of the gas was lost. Nevertheless, the 
resulte obtai seem to be of interest to workers in 
that domain of science. 

I had at my disposal two almost identical ionization 
chambers which were alternately filled with dry air 
under atmospheric pressure and with compressed 
krypton, argon or nitrogen. The chambera were of 
steel 5 mm. thick, had a volume of about 900 cam.® 
each and their central electrodes were connected with 
Lindemann electrometers ; they were exposed to the 
y-Tays from 0-4 mgm. radium at a distance of 120 om. 

Denoting by Ieir the ionization in air of normal 
pressure and temperature, it was found : 

TEST = 9-5; DUI, = 18-0; 

TMT Ty 40:3. 

The ionization at these relatively low pressures is 
roughly proportional to pressure’. Reducing all 
measurements to the game pressure of 12 atm., we 


relative ionization values for 
T4 5 


The y-ray and coamic ray ionization are generally 
proportional to each other. I undertook some experi- 
ments to test it in the case here concerned. My 
resulta are too inoomplete to be quoted. It has been 
found, however, that the ionization due to coamio 
rays is more than twice as great in krypton as in 
argon. It is thus obvious that the subetitution of 
argon by krypton in ionisation chambers will give a 
gain even more considerable than that which was 
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formerly obtamed by substitution of air by argon. 
The usefulness of krypton for Geiger-Müller counters 
in cosmic ray reeedrch is also obvious. 
Part of the expense for this investigation was 
covered by a grant from the Ministry of Education. 
Br. ZIEMEK 
Main Bchool of Agriculture, 
Physical Laboratory, 
Warsaw. 
June 10. 
1 Compton, å. H., and Hopfield, J. J., Pye. Res., &1, 559 (1032). 
t Hopfield, J. J., Phys. Rev., 48, 675 (1983). 





Ionization Energy of Lit. and He 
As a disagreement was found by Robinson! 
between measured and calculated values for the 
ionization potential of Lit, I have made a direct 
calculation by the method described by Hylleraas!. 
The ionization potential in the 18th approximation is 
found to be 610,058 cm—. This result is in good 

t with the value 610,054 cm.~ obtained 


change of mass with, velocity), H, (magnetic inter- 
action between the orbits), H, (spin correction, 


arising 
theory), H; (relativistic correction for the remaining 
ion with one electron). 

I have calculated the most important of these 
corrections, H, and H, using the best wave function 
with four terms. Bethe bas made the same calcula- 

















` H, is found to be very littlé (= —2 am.-). Other 
corrections seam to vanish in our approximation. 


TABLA 2 











For He the 
culated value is 108,325 am. (the unperturbed value 
is calculated by Hylleraas) and the experimental 
result is 198,805 + 15 cm. (measured by Paschen). 
It seems that the theoretical values (even for heavier 


is not so good: the cal- 


elements) lie somewhat higher than the tal 
values, so the disagreement cannot depend upon the 
use of the variational method. 
H. A. 8. Eurxesox. 
Institute of Mechanics and 
Theoretical Physica, 
Uppeala. June 7. 
1 Robimon, Pkys. Res., 81, 14 (1087). 
* Hyllerass, Z. Phys., 06, 200 (1980): 
* Bethe, “Handb. d. Physik", vol 24/I, p. 324, et seg. 
px n, Fees ote Bap, Boc. Sot Upe, (7) 9, No. 6, and Robinson, 
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The O-H Raman Frequency in Inorganic Acids 


Ta bend characteristic of the OH group has been 
recorded in the Raman spectra of many hydroxides 
and alcohols. It has not 8o far been observed, how- 
ever, in the case of the stronger acids. Using the 
improved technique of complementary filters recently 
developed by Ananthakrishnan!, and long 
exposures varying from six to twelve days, I have 
succeeded in obtaining spectra with sulphuric acid 
and crystals of iodio, selenious and tellurie acids, in 
which the band is clearly seen in the 4046 A. excita- 
tion. Table 1 gives the frequancy shifts. The value 
for boric acid is taken from Ananthakrishnan’s 
paper’. 





Raman frequencies of the OH band (em.-') 


H,80, (100%) liquid 


HOO, crystals 
H,800, 








The following pointe may be noted: (1) The OH 
frequency in these acids is represented by a band 
which is weak, broad and diffuse as compared with 
the other vibration frequencies. (2) The OH group, 
which gives a sharp Ime at 3608 in potassium 
hydroxide and & broad band at about 8660 in ethyl 
and methyl alcohols, gives a much lower frequ 
in the morganic acids. (3) Phare daa programs vo fall 
in the characteristic frequency shift and & diminished 
intensity of the band with increasing strength of the 
acid. (4) In the case of sulphuric acid, the band 
appears to be resolved into two componenta. 

The fact that the OH band has not hitherto been 
recorded in. the Raman spectra of acids has been 
regarded by some investigators? as supporting the 
hypothesis of the existence of the so-called h: 
bond‘ in oxy-acids and their salts. Now that the 
OH bend has actually been recorded, this view 
evidently requires some modification. We have in 
fact to postulate the existence of the OH bond in 
acids as well, but considerably weakened as compared 
with the strength of the bond in alkalis and in weak 
acids. It may be mentioned in this connexion that 
Badger and Bauer’ have recently observed an infra- 
red absorption band in the region of 8j in sulphurics 
acid, and they ascribe it to the presence of the OH 
group. These authors have drawn the inference that 
the so-called hydrogen bond and the hydroxyl bond 
postulated by Bernal and Megaw* are only 'bxtreme 
cases of one and the same phenomenon. This view 


a to be supported by the investigation reported 
above. 


O. $. VuwxaTESWARAN. 


a o (o5). . 
S veio muero e geo Phys., 5, 300 (1937). 
* Bernal, J. D., and Megaw, H. D., Prec. Rey. Sec, A, 151, 894 
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Surface Migration of Barium 

J. A. BwoxxaL' has described experimenta from 
which he concluded that barium, deposited on one 
side of a flat tungsten: ribbon, could, under given 
conditions, move to the opposite side. The thermionic 
emission measurements from each side of the ribbon 
indicated that barium deposited on one side migrated 
until each side was covered with half the origmal 
amount. : 

We have been engaged in observing the behaviour 
of oxide-coated emitters on nickel and tungsten, for 
which we have used. ap electron microscope. 
Ia the light of Bekara resulta, wo wees auurited oo 
find that, although barium oould spread across a 
nickel or tungsten surface on which it had deposited, 
it could do so only when evaporation was poemble. 
Our results did not, therefore, provide any direct 
evidence of surface migration. 

We have since repeated Becker’s experiments with 
both nickel and The apparatus used by 
Becker is only briefly described in the references? 
given, but in his paper? on the diffusion and migration 
of thorium on tungsten, he desaribes in detail the 
apparatus employed. In our experiments, we used 
an apparatus: similar to that described there. In 
this & tus, precautiong are taken to separate the 
thermionio emission from each side of the ribbon. : 

Our resulte have failed to reveal any evidence of 
surface migration of barium either on nickel or 
tungsten, In each case, the thermionic current 
measured at any time from the clean side was 
considerably leas than one per cent of that obtained 


from the contaminated side, even after 16 hours’ ` 


running at 1,100°K., the temperature at which 
Becker concludes migration rapidly takes place. 

We hope to publish full details of both our electron 
microscopic and thermionic investigations in the near 


future. 
M. BENJAMIN. 
Research Staff, R.'O. JixxiNs. 
M.O. Valve Co., Ltd., 
G.E.C. Research Laboratories, 
Wembley. . 
June 17. 
1 Trans, Amer, Elecirechem. Soc., Wi, 160 (1929). 


a Trens. Faraday Sco., 88, 155 (1932). 
* Phys. Rev., 48, 488 (1933), 





e The Ground State of the Se, Molecule 


Tua diatomic molecules of the lighter elementa of 
the sixth family of the Periodic Table, like O, 8,, 
SO, hayp *2 terms as their ground states. There is 
some doubt if this still prevails with the heavier 
elements of that group. pic investigations 
have so far not been able to show whether tho 
ground states of Sey Te, SeO, eto., are *X or 12 
states. 

Bo it appeared worth while to ascertain the mag- 
netic properties of Se, vapour. With all precautions 
necessary to avoid ocontammation by oxygen, 
selenrum was sealed m a ailica tube under vacuum, 
and the influence of a magnetic fleld on it was 
determined at different temperatures between 20° C. 
and 1,100? O. The vapour in the tube consiste of 
Be, and Se, being practical all Se, at low tem- 
peratures and changing more and more to Se, as 
the, temperature rises. Alon’ with the formation of 
diatomic molecules, a strong influence 
appeared, rapidly increasing as the quantity of 
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diatomic vapour increased. This establishes the faot 
that the ground level of Se, ig °X: 
A full account will be given in the Proceedings oj 
the Indian Academy of Sotsnoes, Bangalore. 
Experiments on tellurium to the same effect are 
in progress. 


University Chemical H. LxssuHn. 
' Laboratories, MoHaAN Lat KHANNA. 
Lahore. 
June 18. 


A Psycho-geometrical "Representation of Personnel 
Organization 

Laram industrial and other conoerüs represent 
their personnel organization diagrammatically by 
means of a chart having the form of a genealogical 
teble. Properly constructed, this chart gives concise 
information as to individual rank and duties and 
relations, but no information regarding fundamental 
fonctions and mentality typea at different levels. 
Moreover, the chart conveys the impreegion of dedoent 
instead of growth, differentiation and o io unity. 
It is therefore biologically unscientific and ad inadequate 
for administrative educational purposes. 





(Position I) 
Fig. 1. 


The above defects can be remedied by employing 
the co-ordinate system. In Fig. 1 (of which a solid 
model in colours has also been constructed), the OX 
axis representa breadth of knowledge or the ad- 
ministrative function, and O—Y depth of knowledge 
or the research function. It will be apparent that the 
administrative mind is ted by a horizontal 

reari oF advisory mind by a 
vertical rectangle (2), and departmental management, 
supervision and labour by squares of decreasing size 
(D.M., S and L). A, E and D.M., though always 
different in form and function, may be equal in area 
or total knowledge and ability. These conceptions 
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sonstitute a helpful guide in educations] training, 
including the important matter of mental contact. 
The projection (OZ axis) represents numbers only. 
It enables diagrams to be constructed representing 
the functional organization, in terms of mental types, 
of different concerns. Tentative trials have yielded 
interesting results. This method of representation, 
therefore, in psychological hands, has a research value. 

It may be noted that OX also measures respon- 
sibility and power in the administrative sense. 
Remuneration increases from O to X in rapid geo- 
metrical progreasion (r=2); from O to -Y it tends 
to increase only in slow m nci pei s e 
(d—1). This is due largely to demand the faotor 
of soürcity. It may be noted that knowledge and 
information characteristically pass along the path 
-YOX and decisions or orders along XO-Y. 

In Position II, the appearance of a building is not 
altogether fortuitous, since there is & fixed and reel 
relationship between numbers and space, even if 
that between rank and altitude is only analogical. 
It may be noted that the modern idea of ‘functional 
control’ (for example, & personnel department 'in- 
truding’ into all other departments im respect of ita 
function) can be represented clearly by linee drawn 
obliquely in the XOZ plane. 

In the next two positions the figure facilitates the 
axplanation of other ideas of considerable importance, 
but with whioh it is unnecessary to deal in the 
present communication. 

W. R. DUNLOP. 

57 Gordon Square, 

' London, W.O.1. 

June 5. 


Phosphorus and Calcium Deficiency Diseases as 
Two JEtiologically Distinct Entities 


Phosphorus Defiotency 


bore uices ee 
leads to the development of rickets, and Key's 
suggestion that the real ‘cause of 1 tal 


tickets produced under conditions of vitamm D 
deficiency is the assimilation of insufficient dietary 
phosphorus is interesting. Certainly this opinion is 
strengthened by the observation that low vitamin D 
rickets is indistinguishable from that produced by 
phosphorus-deficient diets in the presence of abundant 
vitamin D. The disease is referred to as rickets in 
the immature animal and as osteomalacia in the adult. 
Theiler produced evidence in 1982 that rickets or 
osteomalacia in bovines kept under conditions of 
abundant vitamin D was invariably associated with 
insufficient dietary phosphorus. Subsequent work at 
this Institute has shown this to be true for other species 
of domestic animals in addition to the ox. Experi- 
mental rickets, due only to insufficient phosphorus 
in & diet adequate in all other respecta, has been 
€ in cattle, goets, , pige; and, recently, 
indications of it have been o in the horse. 
Details of these experiments are being published and 
leave no doubt that msufficient dietary phosphorus 
is the causal factor in the production of rickets under 
conditions of vitamin D sufficiency, while insufficient 
calcium in the diet does not produce rachitio lesions 
but an entirely different bone disease. 


Calon Deficiency 
It is well known that low calcium in the rations of 
horses, especially if exceas phosphorus be present, 
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uoeg his fibrosa (Sturgess and Craw- 
ford, Kintner and Holt, Niimi, Theiler, etc.) but not 
rickets. Actually, true rickets in the horse has not 
yet been described in the literature. Furthermore, 
osteodystrophia fibrosa (oeteofibromis) is known to 
ocour also in the goat, the dog and in some other 
animals, but so far ita occurrence has not been 
associated with calcium-low diete. 

At this Institute an 8-months old calf receiving 
daily in the diet 3 gm. calcium (CaO) and an excessive 
quantity of phosphorus (80 gm. P,0,) developed 
marked osteofibrosis and bone atrophy after 13 
months. Abundant vitamin D was present. Two 
calves of the same age and receiving the same ration 

that the phosphorus content was reduced to 
15 gm. P,O, developed osteoporosis and severe 
osteofibrosis during the same period. A fifteen 
months old steer receiving daily in his ration 4 gm. 
CaO and insufficient phosphorus (4 gm. P,0,) de- 
veloped rickets as a result of the phosphorus deficiency 
shortly after the beginning of the i and 
osteofibrosis in virtue of the calcium deficiency after 
31 months, severe rickets and bone atropy still being 
present. The same ration supplemented to contain 
abundant calcium (81 gm.) severe rickets 
and osteoporosis due to the phosphorus deficiensy, 
but no oeteoflbroam in a steer of the same age. 

Moderate osteoflbrosis was produced in a goat and 
in & pig receiving low calcium high phosphorus in 
their diete, but possibly the wide ratio of calctam to 
Phosphorus was also le for the severity of 
the disease. Osteofibrosis has not yet been produced 
in sheep fed on a diet low in calcium. 

Osteoporosis is merely the reeult of increased bone 
resorption; it is indicative of abnormal Ca: P 

liam, and is & transient stage in the evolution 
of some osteodystrophic diseases. It Vivis 
Berger" caen the development of both ricketa an 
osteoflbrosis. 

The most probable explanation for the relative 
rapidity with which rickets was produced by phos- 
phorus-defloient diets compared with the appreciably 
longer time osteofibrosis took to develop when the 
rations were low in calcium, is that the functions of 
these two minerals in the animal body differ widely. 
Practically all the body calcium is required for bone 
formation and is t in the skeleton, whereas 
the demands for much more widely functioning 
phosphorus sre far more varied than for calcium. 
In other words, the need for metabolic phosphorus, 
other than that required for oemifloation, probably 
plays as important a part in the production of rickets 
as a defloiency of phosphorus for bone formation 
alone, and hence rickets due to phosphorus de(joiency 
appears more rapidly than roeis due to & 
deficiency of dietary calcium. 

It is interesting to note that, in all Marek’s experi- 
ments with pigs, osteofibrosis ewas produced only 
when calcium was low or lower than phosphorus. 
No significance was attached by Marek to this 
a t association of ostecfibrosis with reduced 

i in the diet, probably because the work was 
dong under conditions of vitamm D deficiency, and 
hence rickets devel In every case where osteo- 
fibrosis was thus masking the association 
of osteofibrosis with abnormal calcium meta- 
bolism. 

Our conclusion is that when enough vitamin D is 
present, a deficiency of*phosphorus in the diet pf 
gatta, Seedy Koata man ua preda tickete a y» 
whereas a deficiency of dietary calcium produces 
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osteofibrosis uncomplicated by rickete—oertainly in 
cattle and horses and probebly also in pigs and goats. 
Pisani in invariably associated with both 


P. J. Dv Torr. 
Onderstepoort, A. I. MALAN. 
South Africa. 
May 18 


; H. D. hue Ge Phosphorus Deficiency 
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Effects on Ovariectomired Rats of 
‘Alone and ia Combination with the, other Sexual 
Hormones 

AN experiment on ovariectomized rats in relation 
to this question has been performed by Selye, Browne 
and Collip (1936). They obtained progestational 

in the uterus and of four out of six 
rate injected daily for 19 days with 30 y of œstrone 
and 400 y of pro rone. 

We performed our experimente on 101 ovari- 
ectomized rate, whioh were injected. with progesterone 
alone (up to 500 y daily) or in various combinations 
with cetrone (the dose of œstrone varying from ly 
three times a week to 80 y daily) or œstradiol (30 y 
daily or three times a week). The dose of progesterone 
used in these combinations varied from 500 y to 3000 y 
daily. Preliminary injections of 6 y of œstrono were 
given four times a week for 10 days before the first 
progesterone injection was added. The period of 
injection was usually 20 days or, in a few experi- 
ments, 27 days. 

The injection of progesterone alone (500 y a day) 
brought about only a slight hypertrophy of the 
uterine epithelium and an occasional cystic mucifica- 
tion of some of the cells of the vaginal epithelium. 
The uterus and vagina remained atrophic, the average 
increase in weight being very small. 

With the combined injections with cstrone or 
estradiol, the nearest approach histologically to the 

e picture of the normal pregnancy uterus and vagina 
was obtained by the use of 1y of cstrone three 
times a week with 1,500 y of progesterone daily. 
Increasing the dose of cstrone, even to only êy, 
or decaseasing the dose of progesterone, resulted in 
& decrease or, with some doses, even in the dis- 
appearance of the progestational changes, especially 
those in the uterus. Even the combination of 80 y 
of œstradiol three tfmes a week with 8,000 y of pro- 
gesterone daily (that is, increasing both doses 
simultaneously) gave uterine progestational changes 
which were leas than those obtained with the first 
combination ly : 1,500 y. 

While, however, with some of the combinations 
mentioned &bove the histological structure of the 
uterus and showed typical progestational 
changes, both size and weight of these organs 
wüH all dose wire: oonaiioe ni “le iah Hos 
during pregnancy (the sterije horn of a pregnant rat 
was used for the comparison of the uterme changes). 
In fact, the uterus was even much smaller than that 
of the normal rat in diestrus. 
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We have shown previously’ that the so-called 
‘male’ hormones, especially testosterone and testo- 
sterone propionate, when combined with œstrone, 
produce progestation-like changes in the sexual 
organs of ovariectomized rate, while at the same time 
these organs hypertrophy considerably. It is also 
known that the male sexual hormones (not identified) 
are present in the female organism. Taking these 
facta into consideration, various doses and combina- 
tions of testosterone, testosterone propionate and 
A ‘androstenedione (150—500 y daily) were added 
to the combination of progesterone and œstrone. A 
considerably impro general dovelopment was 
obtained in the uterus and vagina which, with some 
combinations of the hormones, approached that seen 
in pregnant animals. The myometrium considerably 
increased. The progestational changes in the mucosa, 
however, decreased somewhat after these additions. 

The nearest approach to the ‘pregnant’ uterus and 
vagina wes obtained in most of the rate injected 
with the folowing combinations and doses: 


(1) test. prop. 300 y + prog. 2,000 y + œstrone 6 y ; 
or (2) tesi. prop. 500 y + prog. 500 y + estrone 6 y ; 
or (8) testosterone 500 y + prog. 1,500 y + aetrone 1 y; 
or (4) testosterone 500 y + prog. 500 y + androstenedione 500 y + 
œstrons 6 y. 


We wish to expreæ our gratitude to Prof. W. 
Schoeller and Messrs. Schering, Ltd., for kindly 
supplying us with ne, to Mesars. Ciba, Ltd., 
in particular to Dr. K. Miescher, for the supply oí 
testosterone, testosterone propionate and androeteno- 
dione, and to Prof. A. Girard for estrone and cestradial. 

V. KoRENCHEVSKY. 


! K. HALL. 
Lister Institute of Preventive Medicine, 
London, 8.W.1. ` 
June 25. 
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Excretion of Nitrogen by Leguminous Plants 

Srwom 1927, Virtanen and co-workers! have pub- 
lished resulta of numerous e ta which confirm 
and greatly extend the observation of Lipman" that 
certain leguminous plante when flxing nitrogen excrete 
part of this into e quartz sand subtrate, and if a 
non-leguminous plant is present, it may utilize the 
excreted form. The extensive data compiled by 
Virtanen and collaborators prove definitely that true 
excretion occurs with several of the legumes, but 
there exista an equally impressive body of experi- 
mental data which demonstrates conclusively that 
excretion 1$ not unsversally obtained. 

The original experiments of Li maluded only 
twenty-six cultures free of combined nitrogen thus 
capable of supplying clear-cut evidence. With 
respect to excretion, six of these were positive and 
twenty were negative. Examination of Stalling’s 
date* shows no evidence of benefit to wheat when 
grown with soy beans. Ludwig and Allison‘ report 
no excretion with cow-pea, lucerne, vetch and sweet 
pee, as does Bond’ with soy been. 

Since 1983 we have studied this problem using in 
moet of our experiments a pea-oat mixture, but in 
certain ones lucerne, soy beans and red clover were 
included. In fifteen expermnente, more than twa 
hundred plant cultures grown under a wide range of 
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experimental conditions have been examined, but in 
no case has excretion been detested either by benefit 
to non-legume in association or through analysis of 
the sand. 

At the invitation of Prof. Virtanen and with the 
aid of Dr. B. v. Hausen, I conducted experiments at 
the Biochemical Institute in Helsingfors during the 
fall of 1936. In spite of unfavourable weather, which 
restricted ni fixation, definite evidence of 
excretion was obtai with peas grown in sterile 
containers. The i ta were ted this 
spring at Madison under identical conditions with 
the exception of the sand used—and of necessity 
with different environmental conditions, for example, 


type of greenhouse and weather conditions. In these ~ 


experiments, excretion has been detected in part, but 
not all, the cultures independent of the quantity of 
nitrogen fixed. The cause of the discrepancies is not 
readily apparent, but the chief factor in associated 
cultures appears to be the manner of development 
of the planta. Our experiments indicate that excretion 
may be profoundly affected both qualitatively and 
quantitatively by the species of plant, nature of 
substrate and in associated cultures by the relative 
rate of growth of the different ies. An environ- 
ment that delays the reproductive stage appears to 
favour the excretion process. 

Without minimizing the importance of Prof. 
Virtanen’s studies, cially as they relate to the 
chemical nature of the excreted compounds, it is 

ized that excretion of nitrogen by leguminous 
plants is not universally obtained, even under experi- 
mental oonditions which are apparently identical. 
For ‘this reason the questions as to whether the 
phenomenon actually oocurs in the field and to what 
extent it is responsible for the beneficial effecta .of 
associated culture of legumes and non-legumes remain 
unanswered. Until the factors which oontrol the 
process are defined and the origin of the discrepancies 
known, it should be recognized that application to 
.praotioal agriculture is only an attractive possibility 

and not an established fact. 

PEgRRY W. WILSON 
(John Simon eim Memorial 
Foundation Fellow 1936).' 
Frasch Biochemical Laboratory, 
University of Wisconsin. 

Virtanen, J. Soc, Ohom. Ind., 54, 1015 (1935). 

! Lipman, NJ. Agric. Eagt. Sta. Bull, 853 (1012). 

* Stallings, Soil Ser., M1, 253 (1028). 

* Ludwig and Albson, J. Bect., 31, 93 (1086). 

* Bond, NaTuxs, 139, 675 (1937). 





Succession of Broods of Lebistes 


THERE seems to be a point in the natural history 
of Lebistes which is not generally known among those 
using this flah as a ‘laboratory animal’ in Greet 
Britain. As it affects certain types of research very 
markedly, the following information will be of interest 
to those using this fish. 

As a result of one mating, & female Lebisies may 
produce a succession of broods over & period of from 
sir to eight: months. From personal experience, I 
cannot vouch for the l of time mentioned (my 
authorities are Mellen Lanier) as I am only now 
in the process of testing it, but that spermatozoa do 
remam alive within the body of the female and 
fertilize one brood after another is definitely estab- 
lished. The exact details of my data may be of 
interest. Mr. Gillespie sent me up some specimens 
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from the Zoological Society of Scotland’s Aquarium 
on February 8 last. As a result of the rigours of the 
journey, all were dead by the morning of February 5 
exoept two females. Hoping for the best, I got no 
more, and one of the two, which has had no other 
companion except the other original one since, has 
ay the following broods: February 22, 3; 
28, 29; April 25, 58; May 27, 28. Judging 
from her present appearance, she is again an ex- 
pectant mother ! 
Marischal College, 
University of Aberdeen. 
June 22. 


G. L. Purser. 





Method for Fixing Neutral-red in Supra-vital 
Stained Blood Smears 

IN blood smears from horses stained according to 
the ordinary methods Giemsa and May-Grimewald 
Giemsa, we encounter serious difficulties in the 
examination: first, to differentiate between large 
lymphocytes and small monocytes, secondly, to 
determine qualitative changes in the white blood 
corpuscles. In order to remedy this, we bave em- 
ployed as a supplementary method, in an extensivo 
investigation into the white blood picture in the case 
of infectious anwmia in horses, supra-vitel staining 
with neutral-red. 

We mix in a test-tube neutral-red with citrate 
blood ab body temperature in the ratio of 1 : 15,000. 
The teat-tube is placed in & thermostat at 37° for 
40 minutes. In the meantime, it is shaken up & 
couple of times. After that we make an ordinary 
cover-glass smear, allow it to dry in the air for 
24 hours, fiz t with a saturated pioric aoid sokition, 
and then stain it with Mayer’s hæmalin (that 18, 
Mayer’s original recipe without citric acid), and embed 
in cedar oil. 

In this slide thus prepared from normal horses, 
there is a large granulated deposit of neutral-red in 
monocytes, eosinophiles and basophiles, while no 
neutral-red grains are discovered in neutrophiles and 
lymphocytes. The difference between the neutral-red 
in lymphocytes and monocytes makes differentiation 
easy. In alides from horses suffering from infectious 
anaméa, there occurs during an attack of fever 6 
more or leas large deposit of neutral-red also in the 
neutrophiles. It is often connected with degenerative 
changes. - The degeneration is demonstrated by 
vacuoles in the protoplasm and ogis wit 
strong lobetion of the nucleus. We have been unable 
to discover in the sick horses any in the 
amount of neutral-red deposit in the other white 
corpuscles. * 

This method does not, of course, present any 
opportunity for the study of the live white corpuscles 
as does the method described by Simpson! and by 
Sabin’, but in contradistinction to the latter it makes 
it possible to study the cells at leisure when fixation 
of neutral-red has been reached. The nuclear staining 
also largely facilitates the investigation. A great 
advantage is alzo the possibilities it presente in the 
study of qualitative changes m the neutrophile 
leucocytes. . 

A. Haines. 
H. BasrHesrn. 


Department of derer eye 
Veterinary 
Stockholm. s 


1 Simpson, Univ. of California Pub. in Anat., 1, No. 1. 
1 Sabin, Bull. Johns Hopkins Hosp . 34, 277, (1923). 
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Heterogeneous Equilibria with Deuterium 
Tmn heterogeneous equilibria between hydrogen 
and the metallic chlorides have been extensively 
studied, notably by Berger and Crut! using a statio 
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1 
method, and by Jellinek and his collaborators’ using 
a dynamic method. More recently, Kapustinsky? haa 
studied the reduction of cuprous chloride with both 


TABLE L 
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Table I shows the values of the equilibrium con- 
stant for hydrogen and deuterium at various tem- 
peratures. In Fig. 1 the logarithm of K is plotted 
against l/T, where T is the absolute temperature at 
which K is measured. . 

If K, K, are the equilibrium constants for the 
reactions : z 


CoC + H, = 2HCI + Co . . . (D 
CoCh + D, = 2DOL + Co, . . . (8) 


respectively, then K*=K,/K, is the equilibrium 
constant for the homogeneous reaction : 


2DOl + H, = 2HCl + Dy» . . (8) 


namely, K* = Op, - Ona/On, * Oba 


Urey and Rittenberg* have calculated values of 
K* at different tem on theoretical grounds. 
These are compared m Table II with values obtained 


experimentally by Kapustinaky and ourselves. 


Tame II. 











The heats of reaction (Qg— AU) of reactions (1) 
and (2) above are deduced from graphs I and II to 
be —31,850 gm. cal./mol and —380,790 gm. cal./mol 
respectively, at & mean temperature of 450° O. The 
value given in the International Critical Tables for 
reaction (1) is —32,860 gm. cal./mol at 18°C, 
(determined thermochemioelly). 

On plotting log K* against 1/T' 
a ight line is obtamed from 

















which the heat of reaction (3) is de- 
duced to be — 1,100 gm. cal./mol. 

As would be expected from theo- 
retical considerations, the value 
of K* tends towards unity with 
1-170 1456 1-685 increasing temperature, and the 
. | difference from unity may be shown 


723 748 778 
1883 1537 1204 





T 073 723 TT 073 008 
10T 1488 1383 1994 1488 1433 
4+iog K| 0-413 P. £ T. 0:990 P. & T. 1-021PP. & T. || 0 447 0-854 
0-206 J. & U. 1-749 J. & U. 
h and deuterium, using a static method. 


agreement among the results of different authors 
is not vary satisfactory and we are engaged in further 


A statio method has been used to study the reduc- 
tion of cobalt chloride by hydrogen and deuterium. 
The cobalt chloride is heated with the gas at constant 
volume, the temperature being measured by a 
thermocouple, and pressure by a mercury mano- 
meter. The extent of the reaction is deduced from 
the increase of pressure due to the reactions: 


OoOl, + H,(D,) = Co + 2HCI (2D01) 
The values of the equilibrium constant 


K = ChojCn, 
obteined for h o ee e 
those found by Jeli and Uloth by a different 
method. 


to be neghgibly small at 800° C. 
The investigation is being extended to other types 
of reaction. 
J. R. PAETINGTON. 
R. P. Townprow. 
Queen Mary College, 
London. June 14. 
1 and C. R., 178, 977 (1921). 
* Ji and z. 119, , 
na ike can ma 
x J. Chem. ie 1, 1a (ies), 





The Corona by Reflection from the Moon 

Tos light from the photosphere of the sun will 
illuminate not only the hemisphere of the moon 
facing the sun but also a zone five miles wide beyond 
the great circle bounding the hemisphere. A further 
zone five miles in width will be illuminated by those 
radiations emanating from the corona, if the height 
of the corona be regarded as equal to one radius of 
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the sun. The intenser light of the relatively low inner 
corona will fall on a narrow strip of thia rone, 
bordering the edge of the surface upon which 

Let the ali$ of & be placed acroes the 
illuminated portion of the moon’s surface so that 
half the elit ia projecting over the apparently un- 
illuminated lunar surface. It will thus cross this five 


linea of tbe high 
typical corona spectrum. 

The practical difficulties involved are the very 
1 exposure times which would be required to 

sufficient reflected corona light to give the 

and the very exacting requirements of guiding. 

one of the powerful long-focus telescopes were 

used for thia investigation, and a 15-inch image of 

the moon were formed at the plane of the slit, then a 

five-mile strip of the moon’s surface would be 

0:95 mm. at the slit. Hence the need for very 

accurate guiding is obvious, so that the edge of 

photospheric illumination will not encroach upon 
this critical millimetre of the alit. 

Sinoe carthahino is strongest upon the moon during 
its early phase, this would not be a good time, but 
at and near half moon would seem to be the most 
favourable period. 

In Fig. 1, AM is the radius of the sun; MN 
indicates the region of the corona ; B is the moon ; 
PEM is tangent to both moon and sun, and QFN is 
tangent to moon and corona. Thus EG bounds the 
photospherically illuminated portion of the moon, 
while ZG and AF define the zone illuminated only 
by coronal light. Obviously this narrow strip of the 
moon’s surface te the largest target as viewed 
from the earth at first and third quarter. 
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Now, if S, and S, are the association factors for 
the respective liquids, then the relation between m, 
and m, the chemical molecular fractions of the 
liquids, and N, and N, is: 

AL. m,/S, - mS, 
i m4/8, + m4/5, ma S, + mS, 





(2) 


Boo a A PCR 
. m, + mOS/5, 
If S = SJS,, 
then 
' m mS 
M om pmi MS mm O 
S in equation (3) is, therefore, the ratio of the 
association factors of the liquids 1 and 2, respectively. 
In Dr. Lederer’s communication! the factor S is 
defined as the degree of association of component 2, 
but it would more correct to define S as the 
ratio of the association factors as derived in (8) above. 
A further matter of interest is that the value of 5 
varies (for the system benryl benzoate in toluol at 
25° C.—Kendall and Munroe’s data) by 4 per cent 
about the mean value, as ahown in the accompanying 
table. 


Eat S=) Sa 
0-2887 0-803 
0-4281 0-818 
0-0502 0 840 Mean value 0:835 
0-7890 0 802 
0 9002 0-860 


m, is the chemical molecular fraction of benzyl 
benzoate in toluol taken from Kendall and Munroe's 
date. Kendall and Munroe, however, showed that 
the freezing point data of solutions of benzyl benzoate 
in toluol were normal, whence S, = unity; hence 
the average value of S, = 1-197, that is, the average 
degree of association of toluol is 1:197 in this solution. 
! Dr. Lederer referred the value 
N 1:197 to benzyl benzoate as an 
association factor, and im so doing 
appears to be in error. 
It may be observed that an 
excellent test for the veracity of 





HG 


Fig. 1. 


The director of Mount Wilson Observatory has 
expressed his interest in this proposed method of 
investigating the corona, and the desirability 
of baving the method tried out at more than one 
observatory. 

A. VIBERT DOUGLAS. 

MoGill University, 

Montreal. 
May 11. 





Viscosity of Binary Mixtures 
Tan equation! 
log » = N, log m + N, log m1 (1) 

which is advanced by Dr. Lederer to give 7, the 
i of an ideal binary mixture, assumes that 
N, and N, are the physical molecular weights of the 
liquids 1 and 2 the viscosities of which are respectively 
7; 8nd Tj. 






ion (1) &bove would be pro- 
vided by &n ideel binary mixture of 
components of approximately equal 
uenia istio, l iis 
clear from relation (1) thatif7, = na 
Such a mixture 


characteristics which guided 
unroe in accepting benzyl benzoate in toluol as 
an ideal mixture. An approximate teet Obtains 
with the system propyl acetate + benszol—a system 
showing but a small heat effect on mixing—and, in 
this case, the value 7 is lees T; OF 73, whence 
equation (1) cannot apply. . Lederer's funda- 
mental equation : 


log» = m log a: + milogm — Inm, (4) 


however, provides for such cases where the integral 
involving the molecular heat of solution qm must be 
evaluated. 


J. 8. GOURLAY. 
29 Recreation Koad, 
Stowmarket, e 
Suffolk. e 
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Use of the Word Substrate 


Is recent years, the practice has grown up among 
workers in surface chemistry of using the word 
‘substrate’ to denote the bulk phase underlying a 
surface film, regardlees of the fact that this word 
-has been im general use for a much longer time to 
denote the substance upon which an enzyme acts. 
The name as applied to a bulk phase on which a 
surface film reste would seem harmless enough in 
most cases, but since it is almost oertain that, in 

action, the substance acted on is adsorbed, 
olaki locally and one molecule thick, on the 
surface of the enzyme, the same word ‘substrate’ will 
have to do duty both for the underlying, and more 
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bulky, enzyme, and for the small molecules upon 
whioh the enzyme acte | 

If the words ‘subtratum’, or ‘underlying liquid’ (or 
solid, as the case may be) were used instead of sub- 
strate for the denser phase adjoining a surface film, 
I think this inconsistency, and possible source of 
confusion, in nomenclature, would be aimply avoided. 


N. K. ADAM. 


Bir William Ramsay Laboratories of 
Physieal and Inorganio Chemistry, 
University College, 
London, W.C.1. 

July 1. 


Points from Foregoing Letters 


Tum isotopio and packing fraction of krypton atoms 
of mass 78, 82, 84, 86, and of xenon atoms of mass 129, 
have been determined by Dr. F. W. Aston, by com- 
perieon with hydrocarbon 'doublete', by means of the 
mas spectrograph. 

Dr. D. Crowfoot reports that the birefrmgent insulin 
orystals of prismatic type obtained by crystallization 
from acetate buffers at pH 5-2 gives similar X-ray 
patterns to those shown by the usual rhombohedral 
form, exoept for a more marked diffuse rmg which 
may be due to the prevalence of amorphous matter, 
probably responsible for the prismatic form. 

The probeble absolute configuration of the natur- 
ally ocourring « amino-acids has been demonstrated 
by R. C. Rainey by the application of Boya's rule to 
2-amino-hexane, the ion of which has 
recently been correlated with that of the amino-acids 
by Levene and Mardashew ; solvent action prevents 
the direct application of the rule to the ‘ammo-acids 
themselves. 

Dr. 8t. Ziemecki, by replacing argon in a preasure 
ionisation chamker for cosmic ray measurements by 
krypton, finds the effect was an increase of the ionixa- 
tion current, which was approximately 2-7 times 
greater than with argon at the same preasure. Thus by 
using krypton-flled chambers, it is ible to reduce 
greatly the preasure employed and ce the weight 
of the apparatus, which is of importance in measure- 
menta in high regions of the atmosphere. 

By &pplymg & number of corrections (due to mase- 
*polarization, relativistic change of mass with velocity, 
magnetic interaction between the orbita, eto.) to the 
calculated value of the ionization potential of lithium 
atoms, F. A. 8. Eriksson finds a value of 610,100 cm. 
in fair agreement with the experimental value. For 
helium, the agreement is not so good. Theoretical 
values aro somewhat higher than experimental ones. 

A band in the refion of 8000 A. of the Raman 
Tarn of several inorganio acids observed by Dr. C. 8. 

enkateswaran is attributed by him to the presence 
of the OH group. The author gives a table showing 
the cy limits of the bands in the cases of 
sulphuric, iodio, selenious, telluric and boric acids and, 
from their broad and diffuse nature, deduces that the 
OH group, though present in these acids, is much 
weaker in than the OH group present in 
the alkalis, 

The surface migration of barium on to the opposite 
side of nickel and tungsten ribbon used in thermionic 
emission valves, as reported by J. A. Becker, is not 


confirmed by Dr. M. Benjamin and R. O. Jenkins, 
even after sixteen hours running at 1,100? K. 


Prof. 8. 8. Bha ; Dr. H. Lessheim, and 
Mohan Lal Khanna find that the diatomic vapour 
of gelenium is etio, which fact agrees with 
the view that the ground! level of Se, is *X. 


Experiments on animals are deecribed by Dr. P. J. 
Du Toit and A. I. Malan to show that rickets result 
from a deficiency of phosphorus, even in the presence 
of vitamin D. Lack of calcium, on the other hand, 
leads to oeteoflbroeis. 


Dr. V. Korenchevaky and K. Hall find that suitable 
combination of female and male sex hormones (pro- 
[debi cestrone, testosterone and androstenedione) 

ring about normal pregnancy changes in the uterus 
and vagina of ovariectomized rats. 

Prof. P. W. Wilson describes experiments made at 
Helsingfors, Finland, and others at Madison, U.S.A., 
m which both itive and negative resulta with 
respect to excretion of nitrogen by leguminous plants 
were obtained. He emphasizes that the existence of 
these negative findings together with the lack of 
clear definition of the conditions required for the 
occurrence of the phenomenon, make it impossible 
to decide at this time if the excretion plays a signi- 
ficant part in Nature. 


The case of a female ‘Lebistes (the ‘millions’ fish 
which devours mosquito larve) which, as a result of 
a single mating has produced a succeesion of broods 
over a period of several months, is reported by G. L. 
Purser. 


A method of stainmg smears with neutral-red, 
enabling one to differentiate between lymph-cells and 
small monocytes and to indicate qualitative changes in 
the white blood corpuscles (in infectious anemias in 
horses) is described by A. Hjdrre and H. Berthelsen. 


The equilibria between cobalt chloride, and hydro- 
gen and deuterium have been studied by Prof. J. R. 
Partington and R. P. Towndrow. Values of the 
equilibrium constant have been obtained at different 
temperatures, and from these the heats of reaction 
have been calculated. 


EsnsaToM.—Referring to his letter entitled ‘Collision 


of Two Oil Drops and the Stability of a Non-spherical 
Oil Drop", which appeared in Naturs of July 10, 
p. 70, Mr. Yoshio Ishida writes that to an 


error in the manuscript, ‘oblate’ should read ‘prolate’, 
and vice versa. 
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Research Items 


'otive Offerings from Chichen Itza, Yucatan 


AooORDING to & recent announcement of the 
Jarnegie Institution of Washington, D.O., some 
emarkable votive or possibly foundation offerings 
vere found in the course of recent excavations at 
Jhichen Itza, the famous city of the New Empire 
if the Maya of Yucatan, which flourished from the 
niddle of the eleventh century of our era almost 
lown to the coming of Columbus and the time of 
he Spanish conquest. The Carnegie Institution, 
vhich is Mex Pi co-operation with the Bureau 
of Pre-Hispanie Monumenta of the Mexican Govern- 
nent, has been in the exploration of El 
Zastillo, the pyrami temple of the Mays god 
Kukuloan. This temple, built on top of a pyramidal 
rtructure, encloses completely, it has been found, an 
varlier temple and pyramid—a method of oon- 
rtruetion followed elsewhere in Yucatan. Excavation 
‘or the purpose of exploring the inner temple has 
ed to some remarkable discoveries. In 1985, for 
pene a rectangular treasure box of limestone was 
‘ound at the foot of a stairway. Its lid was a single 
tone, two and a half feet long by two feet wide. 
Among its contents were two turquoise mosaic 
plaques of great beauty, necklaces of coral, turquoise 
and jade, carved jade beads and pendants, and about 
2,000 loose button-ahaped beads of turquoise. The 
later find, made last season, was even more remark- 
able. In the inner chamber of the buried temple, 
of which the back wall was studded with the heads 
of human femora, presumably from sacrificial victims, 
there was found another box of squared limestone 
blocks, inside which was & throne fashioned from a 
aingle block of stone carved to represent a jaguar 
and painted a vivid red. The spota of the jaguar 
are represented by inlays of apple-green jade. The 
eyes are large hemispherical pieces of jade, the teeth 
and fangs of hard white stone. Its greatest length 
1$ two and three quarter feet, ita greatest height to 
the top of the head, two and & quarter feet. Rest 
on the jaguar were a turquoise mosaic plaque, a she 
necklace and & carved jade pendant. With much 
wisdom and judgment, the Mexican Government has 
decided that these finds shall remain in situ for the 
inspection of students and visitors. 


Population Study of the Song Sparrow 

Mancansr M. Nica has published a study, which 
extended over eight years, of & song sparrow popula- 
tion (‘Studies in the Life History of the Song Sparrow 
1. A Population Study of the Song Sparrow”, Trans. 
Linn. Soc. New York, 4, April 1987. 1 dollar 50 cents). 
Each adult bird was marked individually with 
coloured bands. ‘The various aspects of the life- 
history are clearly set out, from which a selection 
follows. The bird is & partial migrant at Cleveland, 
Ohio. About half the nesting males are resident, 
about half migrate. Of the females, only & tenth 
to & third are resident. A few individuals of both 
sexes changed status in different years. There was 
no evidence that the males with the larger territories, 
more vigorous song or brighter plumage, were more 
suocceesful than their fellows in obtaining mates. 
There is not. apparently, a reservoir of unmated 


birds of either sex to fill gepe due to mortality in the 
breeding season. The influence of warm waves of 
temperature on the commencement of song, migration 
and egg-laying is obee?ved, and graphs show that 
the temperature-threshold at which each occurs is 
different at different times of year. Young often 
settled near their parents’ territories, of which 
detailed Heg ond are given, and one brother and 
sister mated. is a detailed analysis of nesting 
success and survival of young and adulte, and in a 
discussion of population limitation the importance 
of local changes in the environment is stressed. 
Territorial behaviour is considered to prevent over- 
crowding. There is also detailed information on 
weight, eggs, feeding times and other aspects of the 
b i biology, and one chapter discusses the 
habite of the parasitic cow-bird. This is an im- 
portant monograph, and the Linnean Society of New 
York has rendered a reel service to ornithology by 
publishing it at such & moderate price. 


Pituitary Extracts and Gastric Ulcers 

A smeims of papers by Prof. E. O. Dodds, working 
with various collaborators (Proc. Roy. Soc., B, 128, 
22; 1987), gives a full acoount of some interesting 
observations on the effect of extracta of pituitary 
on the stomach. It has been found that extracts of 
the ior pituitary containing the preasor principle 
sedie quiis uloers when injected in large doeee 
Into various animals. This observation provides a 
new way of studying methods of treating gastric 
ulcers. The production of ulcers appears to be due 
to the fact that the extracta inhibit gastric secretion, 
whether this secretion is due to histamine, insulm, 
sham feeding or pil ine. The action is primarily 
on the volume of the juice secreted. A continuous 
secretion of juice is probably necessary to protect the 
mucous membrane. A method is described for record- 
ing the gastrio secretion and the blood flow simul- 
taneously in an ansmethetired cat’s stomach. Stimul 
causing secretion induce mereased blood flow and if 
the increase in blood flow is prevented, secretion does 
not occur. The injection of pituitary extracta inhibite 
both blood flow and secretion. In normal animals, 
blood flow and secretion are closely co-ordinated, but 
after hypophysectomy this co-ordination disappears. 
The possible significance of these resulte is widened 
by the observation that pituitary extracts have a 
are poembly related to the action of these extracts 
on the excretion of urme. 


Early History of the Potato 

Dr. R. N. RALAMAN delivered the Masters Lectures 
of the Royal Horticultural Society last autumn, on 
“The Potato in ite Karly Home and ‘ite Introduction 
into Europe” (J. Roy. Hort. Soc., 62, Parts 2, 3, 4 
and 6; 1937). A mass of archmological material 
has been marshalled to show that the potato was 
cultivated in South America at least so early as 
A.D. 200. Many representations of the tuber as 4 
motif for the pottery ef several epochs of South 
American history are illustrated, and show that the 
life of the Indian was closely linked with this plant. 


160 


Dr. Salaman also shows that the potato satisfied the 
conditions demanded by tbe physical setting of the 
Inca civilization, and provided a supply of food where 
the cereal grains failed. He agrees with Vavilov, 
Bukasov and other Russian investigators, that potato 
cultivation originated in two distinct areas—in the 
plateaux of Peru and Bolivia, and in Chile and the 
island of Chiloe. The Russians believe, on botanical 
grounds, that the southern focus of development 
supplied the ancestry of our present-day ‘Irish’ 
PS et but Dr. Cee eng eran provided. 
history, believes that the 

d cael mare ict The potato entered Europe 
by two channels, namely, by way of England, and 
via Spain. Introduction mto England, according to 
Dr. Salaman, cannot be readily dissociated from the 
names of Drake and Raleigh, in spite of the modern 
tendency to deprive these gentlemen of the honour- 
able place in horticulture which tradition assigns to 
them. Dr. Salaman has ante-dated the first record 
of potato culture m Europe by fiftean years, with 
his proof that tubers were grown in the neighbourhood 
of e in 1572. He has also established the docu- 
mented history of the crop for a very early period. 


Fault-movements and the Safety of Reservoir Dams 


Iw searching for reservoir sites among the coast 
ranges of California, engineers have found the most 
satisfactory features ın certain fault-lme valleys. The 
major faults of the district—the San Andreas, Hay- 
ward and Calaveras faults—have made possible the 
development of longitudinal valleys along parta of 
their courses, so narrow that they can be 
closed by dams of moderate length. Dams have, 
indeed, been made across each of the three faults 

-mentioned, and the question bas been asked: Cana 
safe dam be built in a fault-lme valley of a presumably 

' active fault ? Mr. G. D. Louderbaok has endeavoured 
to &nswer the question and to sbate the oonditions 
that should be satisfied in their construction (Bull. 
Sets. Soc. America, 27, 1-27; 1987). He shows how 
the activity of a fault may be determined by ma ing 
the epicentres of small earthquakes, the 
map given of the three faults with the centres of the 
earthquakes of the years 1082-85 clustered along a 
great part of the course of each, reveals that they 
are all definitely active faulta. The experiance of past 
earthquakes makes it clear that provision rhust be 
made for a horizontal displacement of 15—20 ft. and 
vertical one of 5-10 ft. The dam should therefore 
be 60 ft. wide at the crest with slopes of about 2: 1. 
To avoid fracture, outlet pipes should be laid parallel 
to the active fault. ' , the dam and all its gub- 
sidiary «structures should be built so as to reaist a 
gtrong shock and also the effects of slumping and 


A Coefficient of Hum#lity 


AMONG the series of of the State Meteoro- 
logical and Hydrologicel Institute of Sweden is one 
(No. 11) entitled “A Coefficient of Humidity of 
General Applicability”, by Anders Angstrém, which 
seta out certain ideas that were first discussed at the 
1986 meeting at Edinburgh of the Union for Geodesy 
and Geophysics. The author pointe out the desirability 
of having some function which will mdicate the 
humidity or aridity of any climate in respect of the 
soil, that is, which will tak@é into account both the 
raififall and the evaporation. A function of this 
kind was used by Lang in 1920, who took simply 
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the ratio of the annual precipitation to the sum of thr 
mean temperatures of the frost-free months divide 
by twelve, while Martonne in 1926 took the rati 
of the annual precipitation to 10 + T, where T it 
the annual mean temperature (in each of these tw 
cases temperature is measured in centigrade) 
Angstrom suggests an alternative function, havin, 
the advantage over the two cited that it is a oon 
tinuous function of temperature and oan be used ir 
the study of arctic clumates. It 1s represented by the 
expreasion 1-055, where t is the mean temperature 
He finds that this function is closely proportional t 
the mean duration of precipitation for a month i 
the latter is measured in hundreds of minutes, anc 
that it is very nearly equal to the humidity funotior 
of Martonne for monthly mean temperatures betweer 
0° C. and 20° O. A table is given which enables the 
new function to be read off quickly in terms of t, 
and two maps show its distribution in January and 
July over north-west Europe and adjacent pola 
regions, including Iceland, Green and Sritibseen. 


Monomolecular Films 


Tua study of the orientation of thé molecules in 
monomolecular films has become of such i rtance 
that Mesers. E. Havinga and J. de Wael, of the van 't 
Hoff laboratory of the University of Utrecht, have 
worked out & technique for the produotion and 
in tion of such fllms by eleotron diffraction 
methods, and have published an account of it in the 
ime of March 16 of Beouew des Travaux chimiques 
des Pays-Bas. The film in the case described was of 
barium stearate prepared on the clean surface of 
water and floated by lowermg the water slowly on to 
a thin solid film of nitrocellulose or of gold leaf 
placed below the surface of the water. The film of 
nitro-cellulose itself was prepared by placing a drop 
of & solution of nitro-oelluloee in amyl acetate on a 
clean water surface. On evaporation of the solvent, 
& film of about 300 A. thick was produced. An 
electron tube producing electrons of about 40 kilo- 
volts path was used, and it was found that in addition 
to the diffraction pattern due to the support, in each 
case a hexagonal pattern of spots was produced 
which is attributed to the barium stearite film. Full 
detaila of the most suitable technique are given. 


Two Visual Binary Orbits 


De. R. v. D. R. Woorzuv and L. 8. T. Symms 
have recently published a paper in which they discuss 
the orbits of OX 88 (y, Andromede) and 6101 9 
Argus (Mon. Not. Roy. Astro. Soo., 97,6; April 1937). 
Both stars have completed at least one revolution, 
so that the periods can be determined with conmder- 
able accuracy. Orbits have been already published, 
and those given by the authors have been obtained 
by applying differential oorrections to previous 
orbits. A description of the method for applying 
these corrections is given in each case. The ephemeris 
for the first binary shows a very small separation 
near periastron, and micrometer measures here would 
be useless. It is suggested that an interferometer 
might be used in 1946-47 when the separation is 
0*-02-0"-08, as the star is bright. The period is 
56 years (a year greater than the period found by 
Hussey), the eccentricity and inclmation being 0-92 
and 109-2° respectively. In the case of B 101, the 
eccentricity and inclination are also high, the values 

ing 0°69 and 77:8° respectively. The period of 
this binary is 23-18 years. 
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Growth Factors 


N DISCUSSION meeting on ''Growth Factors” 
took place at the Royal Society on Thursday, 
me 24. The discussion revealed the emergence of 
line of biochemical application which hitherto has 
en obscured by the diversity of its interest. 
For a number of years, sporadic reporte have been 
i:blished by workers in the fermentation industries 
id bacteriology that the growth of yeast and 
oteria depends not only on the provision in the 
PEAL PEOR ATTO d Mn ee 
»n ive materials—‘bios’, ‘accessory growth 
otor&', akin to the ‘vitamins’, responsible for the 
notioning of special phases of animal metabolism 
‘even for the growth of animals. More recently, 
ese tentative findings have been reinforced by 
orkers in other specialised fields, for example, in 
tany and protozoology, and, by the use of modern 
ochemical technique and knowledge, it would now 
that the case established. in the nutrition of 
umals ia equally established in the nutrition of the 
ost diverse varieties of cells ; namely, that all cells 
xm the lowliest bacterium to the cells of the highest 
dümals are enabled to carry oub the series of re- 
tions between the sources of energy and nitrogen, 
nich result in the production of energy and growth, 
dy by the agency of other substances mostly of a 
ture akin to those already described in animal 
stabolism—vitamins. The only notable difference 
tween the various forms of life is that these 
ceasory substances are normally synthesized by 
me cells but not by others, and thus in the former 
se these substances need not be supplied in the 
Itrient diet. 
The proceedings were opened by Prof. F. Kögl, of 
trecht, with a review of the present state of know- 
ige of the plant hormones, auxm -a and b and 
teroauxin (8-indolylaoetie acid). The auxins were 
st thought to exert their effect on cell elongation, 
it now it is recognized that they regulate plant 
owth in many ways. Auxin-a, for example, is 
ought to acoount for the phenomenon of photo- 
opiem. Auxin-a lactone loses ita activity under the 
tion of ultra-violet light, and thus the shaded side, 
ntaming a greater concentration of activity, would 
sngate and produce the effect of phototropiam. The 
tion of heteroauxin seems to be primarily associated 
th the formation of roots on stem cuttings. This 
tion is, however, not dependent on chemical struo- 
re, since a number of unrelated substances have a 
nilar effect, recalling the non-specificity of cestrogenic 
mpounds described by Dodds and co-workers. 
Prof. Kdgl also gave an account of his ‘biotin’, a 
Iphur-containing substance of great potency which 
ay be the chief component of ‘bios’, originally 
woribed by Wildiers as a necessary factor 
r yeast. Biotin has also been shown to have an 
fect on the growth of higher plants. 
Dr. P. Fildes (London) reviewed the subject as it 
ypears to the medical baoteriologist, tracing the 
‘olution of the vitamin concept for bacteria from 
wort and 'a growth factor for Johne’s 
willus (1912) to the present time, when vitamin B, 
w been proved to be easential for Staphylococcus 
id propionic acid bacteria, and niootinio acid or 
Zzymase for Staphylococcus and the influenza 


bacillus. He laid stress on the facility with which 
bacteria can adapt themselves to altered nutritional 
conditions, and ascribed the fact thab parasitic 
bacteria specially require growth factors to a loes of 
synthetic function which has resulted from long 
association with an environment in which these 
factors are preformed. These dependent bacteria 
can readily be trained back to their ‘original’ state, 
in which they can synthesize the factors and so do 
not require to be supplied with them. In a series of 
different species of bacteria, each ultimately requiring 
cozymase for growth, it was shown that the com- 

ity of the nutrients from which oorymase can 

synthesized depends upon the synthetic power of 
the bacteria at the time of examination. 

M. André Lwoff (Institut Pasteur, Paris) pointed 
out that certain bacteria and Protozoa cannot grow 
without a supply of hamm, because they are unable 
to synthesize it from iron compounds in the nutrients. 
The importance of hæmin is ascribed to ita function 
as a stage in the synthesis of cytochrome in Keilin’s 
system. Its effect is to increase tly the oxygen 
consumption of organisms of it. 

M. Ry: Mme. Lwoff have demonstrated that the 
long-known ‘vitamin factor’ of the influenza hacillus 
is none other than Harden and Young's cozymase or 
Warburg’s oo-enzyme. Metabolic studies have shown 
that coxymase acts as a codehydrogenase for various 
substrates and much increases the oxygen uptake of 
influenza bacilli and anserobic glycolysis. Both 
hæmin and coxymase function as bacterial growth 
factors as com ta of the dehydrogenase-cyto- 
chrome system of Keilm and Warburg. 

Mr. B. C. J. O. Knight (London) gave an acoount 
of the and Sporogenes factors referred 
to by Dr. Fildes. He showed that the former consists 
of nicotinic acid, & constituent of corymsse and of 
the two halves of the vitamin B, molecule—the 
pyrimidine and thiazole rings. The activity of each 
compound depends strictly on oertain chemical 

ions. The factor has not been 
finally determined, but there is evidence that it may 
have & much wider importance than merely the 
regulation of the metabolism of the obligate anaerobes. 

Dr. G. M. Richardson (London) described uracil, a 
component of nucleic acid, as an essential factor in 
the anaerobic growth of StapAylooocows. Uracil is 
synthesized by the organism aerobically, and thegefore 
under these conditions ita effect on growth cannot be 
demonstrated. Anserobically, however, the synthetic 
power of the organism is sufficiently depressed to 
make the demonstration poesibl. No metabolic 
function has hitherto been ascribed to uracil. 

In the discussion which followed the more formal 
proceedings, there appeared to be complete agree- 
ment between the various not only in detail 
but also in the wider implications of the discussion. 
Dr. E. R. Holiday (London) referred to the demon- 
stration of nicotinic acid in Knight’s crude Staphy- 
lococous factor by means of absorption tra. M. 
Lwoff recalled other factors which have found 
by his colleagues in the Pasteur Institute, namely, 
the forms of sulphur necessary for the growth of 
certain fungi (Volkonsky) and the sterols found by 
Mile. Oailleau to be necessary for flagellates. 
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A Method of Determining Stellar Rotation* 


Y A bras PATEDA of stars can be estimated 
otographs of stellar spectra, the actual 
deduotion of these speeds and the demonstration that 
the star is rotating on rather abstruse mathe- 
matical calculation i however, leads to & oom- 
paratively simple working routine. A knowledge of 
stellar rotational speeds, while obviously worth 
ining in any event, has several immediate 
applications, such as assessing the age of the stellar 
system, and is i important in discussing the 
state of affairs in stellar atmospheres, a high rote- 
tional gpeed.tending to offset gravity.and promote 
ionization. If the rotational speed of a star is deter- 
. minable, then the ‘proper’ spectrum of the star can 
be deduced ; that is, the light emitted by any 
element of the star's surface, as distinct from the 
‘integrated’ directly observed. Owing to the 
minuteness of & stellar image in a telescope, the light 
from the whole of the star's surface passes into the 
spectroscope, and the rotational speed of a star 
cannot be measured as can that of the sun by 
observing the ler displacement of the Fraunhofer 
lines from one li a8 compared with the other. 
Prof. Carroll’s method depends on the fact that 
the observed uen of a stellar absorption line (that 
is, the graph of intensity plotted against wave- 
length) has certain peculiarities if the star is rotating. 
If & star be rotating, then different elementa of 
area on the surface of the star are towards 
or away from tbe observer with velocities in the line 
of sight which depend on their position on the stellar 
surface and the rotational speed of the star. Thus, 
the spectra from the different elementa do not simply 
superpose, as they would in a non-rotating star, but 
are displaced somewhat with respect to each other, 
thus resulting in & shallow broadened line. The final 
observed line shape therefore depends on two factors, 
namely, (a) the shape of the lme emitted by any 
element of the star and (b) the rotational displace- 
ment. The first factor is quite unknown—previous 
methods of estimating stellar rotational speeds, how- 
ever, depended on assuming this to be known—but 
the second factor can be detected by the new method. 
The equations connecting the ‘proper’ shape g(€) 
of a line and the observed shape @(&) are 
E +1 


e(t) = 1 I(T + Bt) g(t) à 
e -1 


+1 
J «ox, 
“1 
and g(t) is & function that depends on the way the 
brightnees of the star varies over ite disk, and B 18 
the rotational speed of the star. 

The solution of this equation is!: 


where a is a numerical factor and equal to 


but this is unusable as it stands as Q(z) is to b. 
integrated over & certain contour in the comple: 
domain and €(s) is only known for real values of z 
Analytical investigation shows a simple way out. W. 
form the real part of the Fourier transform of e(t) 


namely, f(u) — Fow oos ug dě, which is easily 
— %0 


done and plotted as a graph of f(u) against u. I 
appears thet, if the star be rotating, f(u) mus 
vanish (have zeros) at certain values of the produc 

. Now we find, by plotting f(u), the values of + 
for whioh f(u) vanishes and hence by simple divisio: 
the value of B. 

It is, of course, possible for f(u) to vanish for othe 
reasons; the im ce of the method lies in the 
fact that, if f(u) has several zeros, they must give 
(or some of them), if the star is rotating, consisten’ 
values of B. A further test is that the values of | 
from different lines must be the same. Thus, i 
several zeros from several lines all yield substantially 
the same value for B, we can feel with some oon 
fidence that the observed line shapes are really 
produoed by rotational b ing. As the theoretic 
ally calculated values of uf for which f(u) vanishe 
depend somewhat on the law of darkening involve 
in g(t), it is theoretically possible to test this law & 
well. Having found B, & further simple computatior 
(forming §(%) from ite transform) yields the ‘proper 
shape of the emitted line. 

A similar method can be applied to the problem o 
stellar expansion. 

In interpretation of this procedure, it was ex 
plamed that any arbitrary function of the- type 
considered might be represented by a ‘ trum’ o 
harmonic constituents (Fourier’s in theorem) 
the result obtained meaning that, if the observed lini 
shape is due to rotation, certain of these harmonic 
constituente must necessarily be absent. Practica 
testa for this grve the information (a) whether th: 
star ia rotating, (b) the speed of rotation, that is 
the equatorial velocity in the line of sight, anc 
(c) thus enablmg Fus Ae shape of the lines i: 
the stellar spectrum to be found. 

Unfortunately, the lines to be examined are, if thr 
rotational speed be high enough to be readily deter 
minable, wide, faint, llow lme, and the techniqu 
of stellar photographic spectrophotometry is straine 
to the uttermost in providing sufficiently accurat. 
measurements of line shape. Prof. F. J. M. Stratton 
of the Solar Physics Observatory, Cambridge, i 
collaborating with the Natural Philosophy Depart 
ment of the University of Aberdeen in i 
to produce sufficiently good observations, and very 
promising results are now being obtained. 

In the case of one star, , Algol, in den: 
measurements of rotational speed are & le, anc 
the direct measurements give 26 km/sec. aa th. 
equatorial line of sight velocity for this star, com 
reds to 26+ 8 km.jæc. determined by Prof 

Il's method, using an exceptionally well deter 
mined profile of the line Mg + at 4481A. obtained b» 
Struve at Yerkes Observatory. 


1Afen. Net. Bow. Ax. Sos. 93. 478. 508. 680 (1933). 
. 
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Aluminium Manufacture in Great Britain 


WwW the exception of silicon, aluminium is 
probably the most abundant metal in the 
vorld, forming nearly one eighth of the earth’s crust. 
)wing to the ready manner with which it combines 
vith oxygen, it is never found, as most other metals 
re, in the metallic state. Ina in the ‘Aluminium 
tection’ of the March issue of ‘Trade and Engineer- 
ng Supplement”? of The Times, Mr. W. Murray 
forrison gives an outline of the position whioh the 
Juminium industry now occupies in the British 
‘sles. 

In 1921, the Lochaber Power Co. was formed and 
leveloped a large water-power station. When com- 
Jeted, this scheme will be capable of developing 
.00,000 h.p. continuously, and will be by far the 
argest hydro-electric development in Great Britain. 
The British Aluminium Co. operates three reduction 
vorks, at Foyers, Kinlochleven and Lochaber. These 
we supplied with pure alummium oxide from their 
vorks at Larne in Ireland and Burntisland in Scotland. 
[These works in turn are lied with crude 
oe, bauxite, from the Company s own mines, vast 
lepoeite being owned by it in the south of France 
md in some British colonies. There is one other 
xroduoer of the crude metal in Great Britain, namely, 
ihe Aluminium Corporation, the supplies of aluming 
‘or which are at Hebburn-on-Tyne and 
‘duced to the metal at Dolgarrog, North Wales. ' 

The final forms in which aluminium reaches the 
j)ublie cover a very wide fleld. The two forms in 
which it is best known are for cooking utensils and 
‘oil. The advantages of aluminium veesels o 
ve their lightness, cleanliness, hygienic qualities 


heat conductivity, together with their immunity 


from chipping, rusting and ing; these properties 
have e them very popular. ini foil has 
almost entirely erd other kinds of metal foil and 


is adopted for the wrapping of cigarettes and choco- 
lates, the capping of milk bottles and tea-cheet 


In connexion with motor-cars, aluminium pistons 
are now very commonly employed. Aluminium, 
which is only one third the weight of iron or copper, 
made possible the remarkable increase in the speed 
of which has taken place during the last 
fifty years. Motor-vehicle owners are keenly alive 
to the fact that it costa a given sum to convey & 
given weight & given distance in & given tme. There 
is an additional advantage of using aluminium in 
road vehicles, as the increased ligh 


tneams sometimes 
saves an appreciable of the motor tax in Great 
Britain and allows 


vehicle to run at a higher 
in eic fréüsporh there guineas i see 
consideration, aluminium and ite alloys play a very 
metal lighter than 
is used as the major 
the manufacture of light alloys. e 
production of 


components. 

In electrical transmission, aluminium has been most 
useful. In Great Britain, the transmission lines of 
the National Grid alone employ more than 20,000 
miles of steel-cored aluminium cable 


Association for the Study of Systematics in Relation to 
General Biology 


N opening meeting of the “Association for the 
Study of Systematics in Relation to General 
Biology" was held m the rooms of the Linnean 
Society (by kind permission of the president and 
council) on Friday, June 25. The chairman of the 
Association, Dr. Julian Huxley, presided over & 
gathering of seventy-four biologiste. 


In his introductory remarks, Dr. Huxley outlined ' 


the history of the Association. He said that the move- 
ment commenced with informal meetings in the 
autumn of 1986 between certain members of the staff 
of the Royal Botanic Gardens, Kew, and the John 
Innes Horticultural Institution at Merton. These led 
to the formation, on May 8, 1987, of & joint zoological 
and botanical “Committee on Systematics in Relation 
to General Biology". This committee eventually 
changed its title to the present form, and & council 
and seven committees were elected. The council at 
present consists of the following biologists: J. 8. 
Huxley (chairman of the Association ), W. Parker 
(zoological seoretary), J. S. L. Gilmour (botanical secre- 
tary), W. T. Calman, G. 8. Carter, M. B. Crane, C.D. 
Darlington, C. Diver, E. B. Ford, R. Ruggles Gates, 


H. Godwin, J. W. Gregor, M. A. C. Hinton, J. R. 
Norman, J. Ramsbottom, O. W. Richards, N. D. 
Riley, E. J. Salisbury, Miss B. Schafer, T. A. Sprague, 
W. B. Turrill, B. P. Uvarov, E. B. Worthington, 

Dr. Huxley then explained the aims of the Associa- 
tion, which may be summarized under the following 
heads : 

(1) To examine the theoretical and historical bases 
and the i aims of taxoromy, and especially 
the relation of phylogeny to cytogenetic and taxonomic 
data. 

(2) To examine the criteria employed in defining 
species and other systematic categories in different 
groups and the possibility of obtaining greater 
uniformity in their usage. 

(8) To consider how far in the light of cytogenetic, 
ecological, physiological, embryological, and paleonto- 
logical data, existing classifloation might require to 
be modified and new sybsidiary terminology to be 
introduced. Further, to investigate the relation pf 
any such subsidiary terminology to the International 
Rules of Nomenclature. 
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(4) To investigate the date and material already 
available, either taxonomic or bearing on texonomy, 
with the view of correlating them with general 
biological principles and of establishing generaliza- 
tions in systematics. 

(5) To press for the appointment of additional 
taxonomists and other biologiste to the staffs of 
museums and other te institutions. 

(6) To arrange for research into the relative impor- 
tance of the various factors, internal and external, 
operative in different groups in producing speciation 
and other evolutionary processes. 

(7) To co-operate in the produótion or improvement 
of handbooks on British animals and planta and in the 
eventual lication of a British Fauna and Flora on 
uniform biological lines. 

(8) To suggest useful lines of biological work to 
natural history societies and to amateurs and to 
assist in ita co-ordination. 

(9) To investigate the best methods of teac 

' systematics and field work in universities 
schools. 

(10) To stimulate disousion and to promote 

- eo-operation between workers in different branches 
of biology on problems of taxonomic interest. ` 

The committees so far formed, together with the 
particular items of the aims of the Association with 
which they are concerned, are as follows : 


an 
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(1) Taxonomic principles (items 1-8). 
Mr. J. 8. L. Gilmour, Royal Botanic Gardens, Kew. 
(2) Comparative systematics (item 4). 


(4) "Handbooks (item 7). : Captam 
C. Diver, 40 Pembroke Square, W.8; Mr. M. B. 
Crane, Ji ohn Innæ Horticultaral Institution, Merton, 
B.W.19. 

(5) Natural History Societies (item 8). Convener : 
Mr. H. W. Parker, British Museum (Natural History), 
Cromwell Road, 8.W.7. 

(6) Education (item 9). Convener: Miss B. 
Schafer, John Innes Horticultural Institution, Merton, 
B.W.19. 

(7) Publications (other than handbooks). Con- 
vener: Dr. C. D. Darlington, John Innes Horti- 
cultural Institution, Merton, 8.W.19. 

At the close of the meeting, fifty-three biologista, 
in addition to the existing council and committees, 
gave in their names as members. Any other Moema 
wishing to join the Association should’ send 
names and addresses to one of the secretaries, stating 
in which particular committee they are interested. 
For the present there is no subscription or formal 
method of election. 


Annual Conference’ of the Museums Association 


HE forty-eighth annual conference of the 
Museums Association was held m Newoestle- 
upon-Tyne in the week commencing July 5. The 
chief impreesion which one ed from the Con- 
fies Ws LM En GEAR aes, A 
their problems in & new and more oritical manner. 

The keynote was set by Alderman Charles Squire 
in his presidential address. As chairman of the 
Leicester Museums Committee for the past twenty- 
seven years, he could speak with &uthority, and did 
not hesitate to criticize the general failure of muni- 
cipal councils to make adequate provision for their 
museums. Museums and art galleries have a high 
eplace in the educational and social scheme, and are 
not yet getting the support which they deserve. 
Alderman Squire also referred to the valuable work 
that could be done by museums in assisting to preserve 
local reeords and the amenities of the countryside. 

Another critical was one by Dr. W. E. 
Swinton (British Masai; Naturel History), on 
“Natural History Museums and the Carimonaiy”, 
Too many small natutal history museums might have 
as their motto ''How best to kill a love of Nature", 
and Dr. Swinton strongly advocated the elimmation 
of useless material and better display of the collections, 
so that these might inspire the visitor with a greater 
interest in plante, animals and rocks in their natural 
settings. The paper dealt with many other points 
of practical importance, especially the -need for 
having as curator one who was not only & scientific 
worker, but also & man of action. 

In the same general feld there was also a 
valuable discussion on ‘Simplifying Habitat 
Groupe", to which Mr. R. K. Perry (Liverpool), Mr. 
T. Ruasell Goddard (Newcastle), Mr. W. E. Mayes 


(Leicester), and Mr. R. Wagstaffe (Stockport) con- 
tributed. ih pax vonied on ae ms eo 
exhibit it is most valuable to have an indication of 
the natural habitat of the birds or animals displayed, 
but that the elaborate group, to be found in the 
larger American museums, is far too expensive for 
the smaller English institutions. The pro made 
were in the direction of suggesting habitat by branchea 
of trees, by planta, or by other background material, 
and by the careful arrangement of the specimens in 
netural attitudes. 

On the archwological side, current museum 
methods were again criticized, the speaker being Mr. 
Ian Richmond, of Armetrong College. Mr. Richmond 
ion: ‘What does an archæologist 


expect of a museum?” He suggested that the 
museum should contain a full series of local mape, 


maand those showing human distribution at 
itferent epochs; that one exhibit at least ahould 
display all the objecte and clues that had been 
obtained from a single excavation; and that, 
wherever poasible, comparative ‘series of exhibita 
should be set up. Peg UE Odd 
classified system of storage of all material not on 
exhibition. 
Within the scientific field there were some im- 
t papers of a Iptive nature. Thus, Col. 
E. B. Mackintosh, director of the Science Museum, 
described the special exhibitions which have been 
developed at that Museum since 1911. It is interest- 
ing to learn that these very successful displays, 
which in recent years have covered such subjects as 
refrigeration, rubber, electro-deposition, noise and 
smoke abatement, electric illumination and television, 
take from six to twelve months to prepare, and that 
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he cost of the exhibitions has varied from lees than £50 
o more than £8,000 (the latter cost being borne by 
ihe industry concerned). 

In his account of the Hancock Museum, Mr. T. 
Russell Goddard explained that this institution is 
inanced entirely by the Natural History Society 
£ Northumberland, Durham, and Newcastle-u pn 
Cyne. It waa characteristic of the scientiflo life o the 
meiden (Bar o eee pee avig nan Dn 
yerformed by voluntary effort; but at pt ied 
dme the finances of the Society are scarcely equate 
wœ maintain the Museum in an effective manner. 

Lastly, a valuable account was given by Dr. 
Kathleen B. Blackburn (Armstrong College) on 
nodern methods of pollen analysis in relation to 
xrohsoo], finds from peat. Mr. H. A. Hyde 
N: Mn Oe Ta TR 
his subject, and stressed ite importance to the 
nuseum curator. 

On the art side, Dr. John Rothenstein, director of 
she City Art Galleries, Sheffield, desaribed the work 
which 1s being done m his Galleries to give school- 
iden apg aan aoe M semen SEY 

mre Ped aah i cot a Ee: 


jbjeota] hile Mr. Richard Bach, of the Metro- 


Flight 


LL countries which are interested in aviation 
have been considering the possibility of extend- 
ing their activities to aircraft in the stratosphere. 
The greatest advantage in flymg very high is that 
much higher speeds can be obtamed for the same 
axpenditure of power as the density of air is so much 
lower in the stratosphere than at ground-level. The 
Schneider trophy was won, for example, at a speed 
of 480 m.p.h. with an engine which gave 2,200 h.p. 
In the stratosphere, a speed of about 800 m.p.h. 
ee ARE ME To drive the 
Ded y es Ga oF 20000 Ao. 1 
e of 30,000 h.p. If 
sorte High ware le at 600 m.p.h., then 
New York would be only five hours from London ; 
80 that by local time a passenger from London would 
arrive at New York before he started. 
In vol. 7 of the Cambridge University i 
Association Year book recently published, 
J. L. Pritchard points out some of the difficulties 
involved in flymg in the stratosphere, and concludes 
that these will probably prevent stratosphere flight 
becoming a regular service, at least m the present 
generation. ri the moreasing engine tem- 
peratures due to the difficulty of getting greater 
E ee E OU d 
pana impossible until a new source of power is 


The output of the internal combustion engine can 
only be maintamed if the weight of oxygen it takes 
in per minute is maintained constant. At an altitude 
of 60,000 feet, the density of air is only about a tenth 
of what it is at evel. To maintain ite output 
the engine w have to run ten times faster than 
at ground-level or take in ten times the volume of 
air. 


in the 
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litan Museum of Art, discussed the vigorous way 
in which art collections are brought to the people ın 
New York by the Museum’s ‘Neighbourhood Cir- 
culating Exhibitions’. 

In general discussions the problem of bad museums 
was considered more than once, and Mr. S. F. Mark- 
ham (Hon. Empire Secretary, The Museums Associs- 
tion), after defining such museums, 
advocated that steps should be taken to close them. 
Dr. C. Hay Murray, m & paper on ‘Museums as 

Btores", that the curator 
should himself as a salesman, and study the 
methods of the shopkeeper. No leas important, but 
of & more domestic nature, were papers by Mr. 
Laurence Vail Coleman, director of the American 
Association of Museums, on ‘The Phil hy of a 
Museums Association", and by Mr. S. D. eland 
(Manchester) on “The Future of the Museums 
Association”. Judging from the keen interest which 
the Conference aroused, that future will be an active 
and successful one. 

The next Conference of the Association (of which 
the head. are at Chaucer House, London, 
W.C.1) be held at Belfast in the -first week of 
July 1938. . 


Stratosphere 


The former alternative is im ble so the 
inte: Meee ce aes V DEED QUY 
supercharging. During this process, the of 
ens dicc Hed to aboni thal at ogni and 
the temperature by about 300° F. As most of the 
heat given in the air supplied has to be dissipated, 
extra cooling is necessary. Despite its low tem- 
perature, the low pressure of the atmosphere at this 
height is a disadvantage. a hae the teas 
greater weight of equipment; in fact e higher 
the aeroplane the greater ite requisite weight. 

In 1981, Prof. Picard discovered another fact 
which imcreases the difficulties of arranging for 
cooling. ee et eee 
temperature outside his gondola was —67°F., 
whilst inside the temperature was 140° F. This wase 
due to the radiant heat absorbed by the gondola. 
As & method of getting over these difficulties the 
rocket princ ee i A ee This doubtless 
would work better at low temperatures tharf at the 
ones at which it has been tried. It has to be remem- 
bered also that the velocity af sound in the strato- 

here is about 700 m.p.h., & which enthusiasts 
think aircraft mighb attain. engineers think 
that the aeropl&he will have a critical speed at this 

but it is not known how it would get through 
this critical speed. For this speed, the aeroplane 
would probably require small wings and the landing 
speal might have to: be about 180. ap. 

As an offset to these disadvantages, there would 
be a great saving of fuel for the journey and the time 
would be much shorter. In the event also of an 
emergency landing, there would be & much greater 
choice of landing grounds, as it would be le to 
travel 140 miles with the engine cut off gliding 
from & high altitude. 


, 


166 


University Events 

BxzrraAgr.—In connexion with the annual meeting 
of the British Medical Association recently held in 
Belfast, the following honorary degrees have been 
conferred: doctor of lawe: Dr. G. C. Anderson, 
medical secretary of the British Medical Association ; 
Sir E. Farquhar Buzzard, professor of medicine in 
the University of Oxford, physician to.His Majesty 
the King, and president of the British Medical 
Association; Dr. H. Morley Fletcher, consulting 
physician at 8t. Bartholomew’s Hospital and former 
president of the Association of Physicians; Prof. 
E. W. H. Groves, emeritus professor of surgery of the 
University of Bristol: dootor of sotence: Prof. B. P. 
Bedson, professor of bacteriology in the University 
of London; Dr. A. Felix, of the Lister Institute, 
known for his researches on typhus and enteric fevers. 


Campripaga.—The Frank Smart studentahip in 
botany will be vacant on October l, 1987. Any 
graduate of the University is eligible for the student- 
ship, which is valued at £210 a year. Further 
information can be obtained from Prof. F. T. Brooks, 
at the Botany Sahool. 

The Benn W. Levy research studentahip in bio- 
chemistry will become vacant on October 1. Appli- 
cations for ita tenure should be addreased to Sir F. 
Gowland Hopkins at the School of Biochemistry 
before July 24. 


Laaps.—The Clive Behrens lectureship has been 
instituted by means of an endowment of £1,000 
given by the Hon. Mrs. Behrens. The lecturer will 
be appointed biennially to give & series of four, five 
or six lectures on a subject germane, and of impor- 
tanoe, to the practice of agriculture. 


Loxpon.—Mr. A. A. Miles has been appointed, as 
from October 1, to the University chair if bacteriology 
tenable at the University College Hospital Medical 
School. Since 1984 he has been Univeraity reader in 
bacteriology at the British Postgraduate Medical 
Bohool. 

Prof. J. H. Dible has been appointed, as from 
October 1, to the University chair of pathology 
tenable at the British Postgraduate Medical School. 
Bince 1929 he has held the George Holt chair of 
pathology in the University of Liverpool. 


Oxrorp.—H. H. Leach, Oriel College, has been 
appointed to the new lectureahip in physiology on the 
foundation of William Hulme at Brasenose College. 

M. 8. Wills, University College, has been awarded 
the Scott scholarship in physics for two years from 
October 1. d 

F. G. W. Knowles, Oriel College, has been elected to 
the Naples biological scholarship for the year 1987-8. 

F. Fulton, Pembroke College, has been awarded 
the Radcliffe scholarship in pharmacology. 

A special number of the University Gazette has been 
issued contaming notices of the eres and 
exhibitions announced for the year 1987-8 by the 
men’s oo - In all, there are about 210 scholarships 
and 105 itions open for competition. Of these, 
37 and 16 are to be awarded for natural science, 18 
and 6 for mathematics, 6 and 2 for either natural 

i or mathematica, anti 8 and 5 for any of five 

jects of which natural science and mathematics 
are two. : 
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Science News a Century Ago 


A Fatal Parachute Descent i . 

Iw Airy's “Autobiography” in the notes on th 
eventa of 1837 is one stating, "On July 24th I se 
the descent of the parachute by which Mr. Cockin 
was killed. I attended the coroner’s inquest and gav 
evidence a few days later”. Robert ing was 
landscape peinter, who in his earlier days had bee 
& aae of the City Philosophical Society wit 
which Faraday was connected. In August 1814, b 
had lectured to the Society on aeronautics and ha 
received a medal from the Society of Arta. In 183 
he made a curious form of ute like an inverte 
trunceted cone, 34 ft. in diameter at the top, whio! 
was formed of a circular metal tube 2 in. in diamete 
A wooden hoop $—4 ft. in diameter formed the lowe 
edge, and between the hoop and tube was stretohe 
strong lmen. It weighed 150 Ib. Being moe 
anxious to try it, he prevailed upon Green, e 
aeronaut, to ascend in & balloon from the Vauxhal 
Gardens on the evening of July 24, with Ooakin, 
and his parachute suspended beneath the balloon 
Having travelléd as far as Lee, Cocking release 
himself, the parachute collapsed and he was killed 

The inquest was held at the Tiger’s Head, Lee 
and attracted a great deal of notioe. Airy ha 
watched the balloon through a telescope, and he ans 
other scientific men gave evidence at the inquest 
Green, in his evidence, said that he had an unconquer 
able objection to parachutes which he considere 
quite useless and not likely to lead to any good end 
In the course of the inquest, Faraday’s name wa 
mentioned as having spoken with Cooking at th 
Gardens before the ascent, and on July 31, Faraday 
wrote a letter to The Times in which he referred w 
the lecture of Cocking, and his recollection of thi 
inventor's ‘companionship, abilities and kindliness” 
The verdict at the inquest was that, “We find tha 
the deceased Robert Cocking, came to his deat] 
casually and by misfortune, m consequence of seven 
injuries received by & fall out of a parachute of hi 
own invention and contrivance, which had bea 
appended to a balloon; and we further find tha 
the parachute did move to his death, and therefor 
that such parachute ought to become a deodand 
and forfeited to the Queen”. Cocking, who wa 
sixty-one years of age, was buried in a grave next t« 
that of Halley and Pond at Lee. 


Telegraphic Communication on Railways 
Waan Wheatstone and Cooke patented then 
electric telegraph, Robert Stephenson and th 
directors of the London and Birmmgham Railway 
sanctioned the laying of wires between the Eustor 
and Oamden Town stations. Towards thc 
end of J 1837, the telegraph was ready and Dr 
Andrew Wynter in his ‘Curiosities of Civilisation’ 
said: “Late in the evening of the 25th of tha 
month, in & dingy little room near the booking-offic 
at Euston Square, by the light of a flarmg dip-candle 
which only illuminated the surrounding ‘knees 
sat the inventor, with a beating pulse, and a hean 
full of hope. In an equally small room at the Camder 
Town station, where the wires terminated, sat Mr 
Cooke, his oo-petentee, and amo others, tw 
witnesses well known to fame—Mr. ` les Fox anc 
Mr. Stephenson. . . . Mr. Cooke in his turn toucheo 
the keys and returned the answer. ‘Never did I feel 
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such a tumultuous sensation before, said the Pro- 
‘wor, ‘as when all alone in the still room I heard 
she needles click ; and as I spelled the words, I felt 
ill the magnitude of the invention, now proved to be 
sractical beyond cavil or dispute.’ The telegraph 
shenoeforward, as far as its mechanism was con- 
xrned, went on without a check, and the modifica- 
z10ns of the instrument, which is stil in use, have 
geen made for the purpose of rendering it more 
»»onomical in ite construction and working, two 
wires at present being employed, and in some cases 
nly one." 


Artificial Digesti 
Tum British and Foreign Medical Review of July 
1837 contains the following information: “Dr. T. J. 
Todd. of Brighton with the assistance of Mr. 
Schweitzer of the German Spa, Brighton, has been 
orming experimente with the artificial di i 

id, in imitation of thoee of Schwann in Berlin and 
has arrived at some new and interesting resulta not 
attained by Dr. Schwann. The digestive fluids with 
which Dr. Todd operated were p fram the 
stomachs of the-ox, the horse, the dog and the cat. 
Some, also, prepared from the upper portion of the 
smal] intestines, was found not leas powerful. The 
presence of the acid is essentially necessary in the 
preparation; when Mr. Schweitzer endeavoured to 
procure the digestive fluid with distilled water alone, 
or when he treated the mucous membrane in the same 
way with & weak alkaline solution, a rapid putridity 
stopped all further Various animal and 
vegetable substances were submitted to the apan 
of these digestive fluide, at the ordinary 
ture of the atmosphere, and the contact vin m 
all the instances been that these substances 
have been resolved into their elementary organic 
globules.” 

“There has been no exception to this, so far as 
the experiments have extended, and these include 
among vegetable substances the artificial digestion 
of boiled cauliflower, of bread, and of vermicelli, not 
dressed ; and among animal substances, the white 
of egg boiled, the coagulation of blood, butter, fat, 
bod len rs eic ogee geo pam 

w, filamenta of the sciatic nerves raw, and scrapings 
oft bone. The produote of these artificial digeetions 
especially of the vegetable substances compared 
with ohyme taken from'& dog which had been 
feeding upon ground oats, were very much alike, 
except that the watery part had been removed from 
the chyme.”’ 


Cure for Drunkenness 


Tum issue of the Indian Journal of Medical and 
Physical Science of July 1887 contams the following 
information: “A native of Norway, aged 40, who 
had from his youth been accustomed to dram 
drmking, was attacked with delirium tremens. His 
medical attendant to cure him of his dangerous 
propensity, preecribed the daily dose of & mixture of 

drachms 


uric acid and twenty-four 
ounces of whisky. result was remarkable. In 


three months’ time he got such a dislike to all kinds 
of spirituous liquors that he could not bear to swallow 
a drop of anything stronger than beer. The dose 
of the above mixture taken, was four wine- 
daily, abd tis Ghee Eel Dem abe oad ce 
the time of the communication of the cage." 
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Societies and Academies 
Dublin 
Royal Irish Academy, May 10. 

W. J. MoCALLIEN: Structure of the Rathmullen 
District, Co. Donegal. An account is given of the 
Orana quartzite in the district between Rathmullen 
and Milford. It can be split into three divisions. 
The structure of the quartzite group is desaribed, and 
emphasis is laid on the value of the epidiorite sills 
in the interpretation of the structure. The base of 
the ite is believed to be a slide, which is folded 
and overfolded. The Killygarvan limestone, which is 
younger than the Crans quartzite, is correlated with 
the Culdaff limestone. 


Cape Town 
Royal Society of South Africa, April 21. 

Arohsology of the Oakhurst Shelter, George. 
(1) A. J. H. Goodwin: Course of the excavation. 
A description of general methods of excavation, 
stratigraphy, and cultural remains as obeerved on 
sir visits to the Oakhurst Shelter. (2) Disposition 
of skeletal material. An account of the graves, their 
cultural age and associations, positions of burial and 
grave furniture. (3) M. R. Drennan: The cave- 
dwellers. An anthropometrical and iptive 
account of the adult population of the shelter. 
(4) Children of the cave-dwellers. An anthropo- 
metrical account of the child population of the 
shelter, streasing growth and development in relation 
to the adult group. (5) J. F. Schofield : The pottery. 
An account of the pottery found in the superficial 
deposits at Oakhurst shelter. 

P. W. LarpLH&: An unusual grooved stone. 

J. F. Smor : Pottery from the Umgazana and 
Zigzag caves. 

Cracow 

Polish Academy of Science and Letters, April 5. 

Tu. BAXAOHIEWIOZ: The inverse of a Crucovian, 
and & general solution of a system of linear equations, 

W. Jaorna: The differences in the indications of 
gas thermometers. A helium thermometer at con- 
stant pressure gives higher readings than a helm 
thermometer with the gas at constant volume if the 
temperature is higher than — 100°C. 

F. Gornsxr: The polarimetric titration of the 
oxyacids. The author adds an excess of ammonium® 
molybdate, to increase the rotatory power, and 
titrates with & standard solution of the optical isomer 
of opposite sign. Errors due to various segondary 
factors are thus elimmated. 

Mun. H. KBruurmNINWBEA and B. Kk EzNMIENIEWBKI : 
(1) The Myxobacteria—cellulose-degrading agents. 
Description of Myxobacteria, especially the family 
Sorangiacess, capable of living on cellulose in the pre- 
sence of free oxygen. These bacteria can be grown on 
& synthetio medium contaming cellulose and nitrates. 
(2) The degradation of cellulose by the Myxobaoteria. 

J. Bapraw: The cytology of yeasts. 

W. NimsioLowsxi and R. Wosrustak: The geo- 
graphical extension of forms of the species Erebia 
manio, especially in the eastern Carpathians. 

J. ZAOWILIOHOWBEI: Experimental researches on 
the behaviour of acquired characters in the descend- 
ants of Lymaniria disphr. 

B. HEX NIEWIBOKI : Count Michel-Jéréme Leezozyc- 
Buminski, and his study of the development of ferns. 
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Moscow 
Academy of Sciences, (0.R., 14, No. 8; 1987.) 


V. 8. IGNATOVEXI: The Laplacean transforma- 
tion (5). 

P. Konovxis : A generalization of Taylor's series. 

V. BoxorLovSKi: Concerning a problem of the 
theory of shells. 

N.&rRELBOXU: The factor of safety as an Indicator 
of strength equality of structures. 

E. P. OsgrRovBxr : Generation of powerful sound 
vibrations by magnetostriction. 

K. Cu. Kuxóumv: Action of non-adequate stimuli 
on reoeptora. 

A. E. Favors and M. D. Bona: Methods of 
determination of the constitution of carbohydrates 
of the series CaH,4. 

P. Bagonraxw and S. A. SKOBLINEKAJA : 'The de- 
composition of ethers (and esters) of cellulose by a 
solution of metallic sodium in liquid ammonia. 

F. M. and A. I. LAZARNVA : (1) A study 
of periodic precipitation in media in capil- 
lariee, in the formation of barrum carbonate, copper 
chromate and silver sulphate. (2) Comparative study 
of periodical ons in aqueous media by the 
Morse and the Ostwald methods. 

L. G. DomavuNov: Characteristics of the growth 
and mineral nutrition of hemp with simultaneously 
maturing male and female plants. 

N. V. MonosovA-VODJANITSEKAJA : Some data on 


the vegative productivity of the Black Sea. 


Rome 


"National Academy of the Lincei (Att, 24, 323—392 ; 
1936). 


E. BowrrANI: Projective invariants in the theory 
of surfaces (1). Rapid reconstruction of the theory 
of projective applicabilities. 

L. ToNsLLI : Problem of Plateau (1). 

N. ABRAMXSCU: Study of a surface in the region 
of one of ite pointe, and a new interpretation of 
the cubic given by the tangents of Darboux and 
Segre 


E. CaSrNLNUOVO: A class of rational surfaces 
-which admit oo! transformations projective in them- 
selves. 

A. ERDÉLYI: The generalization of a formula of 

L. Rota: Semi-rational varieties in three dimen- 
sions. 

L. CmsanI and F. Conrorro: The equation of the 
three moments for a continuous bent beam stressed 
axiall}¥, with a bending rigidity which is variable 
linearly along each span (2). 

L. Lasooorrra : A more general form of Kepler's 
third law. 

G. AnniGHI: Isocareno oscillations about the con- 
BE of general equilibrium. 

R. MAWwrONI ÁNSIDHI: Raman spectrum of aro- 
matio hydrocarbons with condensed nuclei (1). 
Anthracene and phenanthrene, and their molecular 


symmetry. 
G. B. Bommo: 
phene (2). 
GN Rıaamont : Electron diffraction 
Geminid of some vinyl polymers. 
E. Trua: Relation bÉtween Lrg gi and 


activity of the giyoogenolytio ferment in the liver of 
poikilotherm animals. 


Molecular symmetry of thio- 
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Appointments Vacant 
APPHI vited 
rama a Invite for the following appointments, on o 
PROYNSGOR OF OIYIL MNGIENERIKQ, IRRIGATION AND HYDRAULIC 
in the Thomason ORTI 
United Provinom 
House, ite London, Wos (July 31). 


HEAD OF THE DEPARTMENT OF MEGIENNXING, 
BUILDING of the Bradford 


Sumner Hagmar in the Mechaniel ee m 
Hatablahment Officer (July 31). 
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Freedom of Science and Learning 


S? much has been said recently upon the 

subjects of academic freedom and intellectual 
iberty that there is a tendency for the terma to 
become catchwords, as in the much-used phrase 
"Poverty in the midst of plenty". If this were 
the main result of the reiteration of the principle 
chat acientiflc inquiry can only develop to ita full 
extent in an atmosphere of political freedom, it 
might reasonably be suggested that there has been 
too much talk about liberty but too little done 
to secure it. Fifty years ago, as Prof. Hogben 
reminded us in his Conway Memorial Lecture— 
“The Retreat from Reeson"—T. H. Huxley, in an 
address on technical education, used the pregnant 
words “The great end of life is not knowledge but 
ection” ; and this principle may be applied very 
appropriately to the reaction that has resulted 
from a knowledge of conditions deliberately created 
to restrict scientific work to particular classes, and 
thus to destroy the international character of the 
pursuit of scientific truth. 

The group of British scholars and soientifio 
workers who, under the leadarship of Lord 
Rutherford, formed the Academic Assistance 
Council in 1983 wished to defend the principles 
of univeratty freedom by actions rather than words. 
As the Council’s report*, which has recently been 
published, says, the Council has relied on the pro- 
paganda of practical achievement; not of protest 
or agitation. The achievement disclosed by the 
report is remarkable. Of the approximately 800 
refugee University teachers from Germany, 465 
are permanently re-established and 820 have been 
provided with temporary positions enabling them 

Third Report of the Academic Asuptance Ücunofl (Society for 
pared enu lene cole 


to continue their scientiflo work. This work has 
been accomplished during a period of economio 
depression, which has weakened the absorptive 
capacities of the universities and increased national 
protectionist activities in the learned professions 
of all countries. The report emphasizes that the 
Council itself is directly responsible for only a part 
of this achievement ; the Council is the institu- 
tional expreesion of a spontaneous activity in the 
university world to assist the displaced scholars, 
It is, therefore, the index of & great co-operative 
achievement by the free universities, the success 
of whioh, in contrast to the relatively unsatis- 
factory. progress made towards a solution of the 
refugee problem in general, proves that it depends 
chiefly not on motives of compaasion but on oon- 
victions that the principle of university freedom 
is involved, and is implicitly defended by assistance 
for the refugee scholars, 

The report is a demonstration of how vigorous 
is the determination to defend liberty. The work 
in iteelf has strengthened that liberty. University 
teachers, oo-operating in the work of academio 
assistance which the Council has kept consistently 
on & basis of political neutrality, and associating 
with the exiles who have suffered by the de- 
struction of liberty, must have learned during the 
past four years to value more highly the practical 
advantages of their own freedom. Furthermore, 
the proof that in a crisis men of science can rely 
upon the moral and effective support of their 
colleagues in other countries must have increased 
that security which is a condition of freedom. It 
cannot be hoped that the leaders of intolerance 
and irrationalism will be deterred by the know- 


- ledge that their victims will be sheltered in the 


asylum ‘of liberal countries ; but we may hope that 
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their opponents will feel slightly more secure in 
their opposition, and we shall be spared a repetition 
of what still remains the most tragic feature of 
the German disaster, the absence of any stubborn 
resistance by the universities themselves to the 
restriction of their freedom. 

The report makes it olear that university 
teachers in several countries will need all possible 
moral encouragement in face of the widening 
menace to the security of learning. Realizing this, 
the Academic Assistance Council has converted 
iteelf into & more permanent organization, the 
Society for the Protection of Science and Learning. 
The dismissal of university teachers in Germany 
on ‘racial’ grounds has seen two main phases— 
that after the original legislation of 1933 and that 
after the Nuremberg legislation in the autumn of 
1935. Information in the last few weeks suggesta 
that a third phase is beginning ; for a considerable 
number of professors have recently been dismissed 
merely because they have Jewish wives. Parallel 
with the series of dismissals on ‘racial’ grounds 
there has been a continuing process of dismissals 
on grounds of ‘political unreliability’. The law 
of January 21, 1935, providing for a ‘fundamental 
reconstruction of the universities’ has been used 
for arbitrary dismissals when the other regulations 
did not provide so convenient a pretext. The 
report gives details of the displacement of scholars 
in other countries on grounds of religious or 
political opinion ; for example, in Italy, Portugal 
and the U.S.S.R., and of the beginnings of a refugee 
movement from Spain in consequence of the civil 
war. The Society considers that its services are 
even more necessary to-day than when the 
Academic Assistance Council was founded in May 
1933. 

It may be asked why Great Britain should take 
& leading part in this work of salvaging scholarship 
wrecked by the subjection of universities within 
the new authoritarian States, and whether the work 
is worth while. On grounds of principle, there can 
be little doubt that our tradition of toleration 
imposes on us & specia] responsibiity, and that it 
is justifiable in defending principles to protect 
those who have been victimized by the non- 
recognition of those principles. Doubts arise, how- 
ever, not on theoretical grounds but on practical 
considerations. The Society's report describes fully 
ita methods of work and convincingly answers the 
possible criticiam that the sheltering of the refugees 
in'Great Britain has injured the intereste of British 
university teachers by pointing out that ite work 
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has “protected them from the injury that wa 
threatened in the situation in 1983 when an arm, 
of wandering scholars invaded the universit; 
world, without guidance or directed distribution 
and when no new financial resources were availabl: 
with which the universities could meet the crisis” 
It is pointed out that, for the future, the efficienc 
of the work in re-establishing the scholars wil 
make it neceasary for almost all to be assisted t 
re-establishment in over-seas countries withou 
even a period of sojourn here. We must keep : 
sense of proportion in this matter. There ar 
228 German émigré scholars in Great Britain, anc 
it cannot be seriously claimed that they threata 
the profesiona] interests of the 6,000 Britial 
university teachers. During the past four years 
the Council alone has added a sum of £65,000 t 
the resources of the universities, which has enable 
them to bear the additional strain so unexpected] 
imposed. 

Hospitality is a two-way process, and it i 
evident how greatly the universities have profite 
from their guesta. One of the German men o 
science who had found asylum in the Unite 
States was urgently invited by Herr Rust t. 
return to Germany, where his ancestry would b 
forgiven because his services were required in th 
rearmament programme. He declined the invita 
tion, expressing the hope that Herr Rust woul 
Buooeed within ten years in benefiting the Germa: 
universities as muoh as he had benefited th 
American universities withm one year. It i 
rumoured that a certain institution not far fron 
Cambridge has considered the advisability o 
erecting a tablet in gratitude for the bene 
factions bestowed on it by the results of th 
new National Socialist régime. The pages o 
NarurE itself almost each week show ho 
much of the learning and talent that was threat 
ened with extinction in Germany in 1933 ha 
been preserved through the agency of bodies lik 
this Society. 

In the gloomy pages of the history of th 
German universities in the last four years, thi 
work of the Society for the Protection of Scienc 
and Learning stands out in happy relief. Th 
Council asks for continued support for ita aotivitie 
and hopes that many will associate themselve 
with the work by becoming members of th 
Society. Few subscriptions to societies can shoy 
such good profit as a guinea membership sub 
scription to this Society, which is trying to protec 
science and learning. 
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Messianic 
Star-Begotten : * At 
& Biological Fantasia. By H. G. Wells. Pp. 
vii +190. (London: Chatto and Windus, 1937.) 
Gs. net. 


E is always interesting to see what a scientific 

fact will look like after Mr. Wells’s imagination 
has been let loose on it. The facts on which this 
book is based are that particles or photons of high 
energy provoke mutation, and that such particles 
and possibly photons are reaching our planet from 
outside. What if some intelligent extra-terrestrial 
beings, perbaps on Mars, are treating us as we 
treat Drosophila ? If these beings are aa benevolent 
as they are powerful, may we not expect that our 
mutations will be of a desirable character, and that 
the mutants will reform the world ! So Mr. Wells’s 
characters argue. Two thousand years ago Virgil 
was- writing : 

“Tam nous progenies coelo demittitur alto" ; 
and it is widely believed that his prophecy was 
fulfilled. Wells prediota not a single saviour, but 
millions of messianio mutations. 

It is worth while pointing out why such & 
theory, even if there were some evidence for it, 
would be unacoeptable. First, as Wells himself 
remarks, the cosmic radiation is undirected. As 
& theme for his next story, I offer him the radiation 
of about 15 metres wave-length which Jansky 
found to be reaching our planet from the hub of 


the universe, or rather of our galaxy, in Sagittarius. 
‘Becondly, spontaneous mutation has a fairly high 


temperature coefficient, and therefore cannot well' 


be due to radiation. Muller discovered this fact 
before he ahowed that X-rays are mare effective 
than heat in provoking mutation. But radiations 
are news, and temperature coefficients are not, 80 
the discovery is generally ignored. Finally, coamic 
radiation obeys (if one may use such a word) the 
uncertainty principle, so even a superhuman 
marksman aiming at particular genes in human 
nuclei could scarcely expect much success. It is 
interesting that temperature fluctuations are 
equally uncontrollable, so that at present we have 
no method which promises anything better than 
& random provocation of mutations, most of which 
are harmful. i 

Why, we may sak, has our author chosen this 
particular theme? Many of my younger con- 
temporaries, in Flecker’s words, 


“Take no more solace from the palm-girt Wells". 
I think they are wrong. He still represents an 
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important tradition, he is & great stylist, and 
the workings of his mind are most instructive. 
“Star-begotten’’, like Stapledon’s “Last and First 
Men” and “Odd John", but unlike his recent ‘“‘Star- 
Maker", despairs of existing humanity, and de- 
mands beings of innate endowments superior to 
our own to deal with the present orisis of aiviliza- 
tion, which it sketches in brilliant phrases. The 
author is obviously sceptical of the remedies which 
he and others have propounded. ‘“Haven’t all 
civilised men nowadays the feeling of being 
dilletantes -on a sinking ship ?” asks one of his 
characters. Bo with unoonquered optimism he 
pute forward a panacea which he knows to be 
fantastic. 

Some of the undercurrents of Welle's thought 
are indicative. He is strongly anti-communistic, 
but he cannot help being influenced by communist 
ideas. Thus he uses the word ideology, and on 
p. 165 we find a phrase about mad dogs which 
perhaps owes something to a speech of Vishinsky's 
at the first trial of Trotakyiste in Moscow. Many of 
his remain apposite if the letter ‘x’ is 
substituted for ‘t’ in Martian. Making this sub- 
stitution, we read “At the onset of & strange way 
of living we bristle like, dogs at the sight of a 

animal. He hated these Marxians as soon 
as he thought of them. He could not imagine 
that their interference with our nice world oould 
be anything but devastating”. Another character 
is more tolerant. “And now these new creatures 
from outside, these creatures called Marxians, are 
coming on board our drifting system. With their 
hard clear minds, and their penetrating unrelent- 
ing questions stinging our darknesses as the stars 
sting the sky. Are they going to salvage us} 
Shall we let them if they can t" 

Whether or'not the Marxians have correctly 
diagnosed the cause of our present distreesee, it 
is clear that evolutionary processes, either rmtural, 
or directed by terrestrial or celestial eugenists, are 
most unlikely to end them. The time-scale of 
evolution is altogether longer than that of history ; 
and we probably have not many years, let alone 
generations, to save our civilization from collapse. 
If this book encourages a single reader to think, 
even for one moment, that any natural or super- 
natural proceas will take the place of human 
effort and human thought, then it is a bad book. 
But if it is read as a record of conversations 
between rather worried, intellectuals, it is not only 
an excellent piece of writing, but also a valuable 
historical document. J. B. 8. H. 
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. The Dilemma of Contemporary Linguistics 


Infant Speech: 
of L 

By M. M. Lewis. (International Library of 
Psychology, Philosophy and Scientific Method.) 
Pp. xii+335. (London: Kegan Paul and Co., 
Ltd., 1936.) 12s. 6d. net. 


a Study of the Beginnings 


LEWIS introduces his excellent study of 


R. 

M infant speech somewhat dramatically by 
reminding us how, exactly half a century ago, 
Max Müller's saying "No thoughts without words” 
left linguistic studies somewhat in the air. To 
some, the aphorism’ went too far; to others not 
far enough. For the psychologist it was going too 
far, for obviously symbolic thought without words 
does occur. Linguistically it did not go far enough, 
for words mean more than ideas, and in their 
most important function they are as much a 
form of human action as any type of bodily 
behaviour. 

To-day, linguistas are faced by a similar 
dilemms. Once we recognize with Mr. Lewis that 
“language is a form of activity, a mode of human 
behaviour, perhaps the most important” (p. 5), 
the question arises : Can we treat language as an 


independent subject of study t Is there a legiti-- 


mate science of words alone, of phonetics, grammar 
and lexicography 1 Or must all study of speaking 
lead to sociological investigation, to the treatment 
of linguistics as a branch of the general science of 
culture ! If the earliest and most fundamental 
function of speech is pragmatic—to direct, to 
control and to correlate human activities—then 
obviously no study of speech except withm the 
“context of situation” is legitimate. The distinc- 
tion between language and speech, still supported 
eby such writers. as Bühler and Gardiner, but 
dating back to De Saussure and Wegener, will 
have to be dropped. Language cannot remain an 
independent and self-contained subject of study, 
onoe we recognize that it is only the general norm 
of human speech activities. Finally, we shall have 
to decide whether, with some recent German 
psychologists, we have to assign three separate 
functions to speech : the expreasive, the evocative, 
and the representative; or whether we must be 
satisfied with the admission that speech has only 
one main function, that of pragmatic control, of 
co-ordinating human action; while all the other 
manifold uses and “aspects af language are 
derivative. 
Jhe dilemma of Gontéifi Gerry lügcistioh haa 
important implications: It really means the 


decision as to whether the science of language wil 
become primarily an empirical study, carried oui 
on living human beings within the context of their 
practical activities, or whether it will remair 
largely confined to deductive argumenta, consisting 
of speculation based on written or printed evidence 
alone. The first view would insist on drawing the 
material of linguistics from the observation oi 
infant speech, from the study of pathologica 
phenomena in aphasia, from fieldwork on the 
actual use of language by the various strate o! 
civilized society, and among so-called primitive 
peoples. 

The grammarian and the lexicologist may have in 
future to abandon their comfortable, two-dimen- 
sional world of parchment and paper, and either 
go into the field, or else rely on material docu- 
mented not only by words, but also by those 
aspects of human life, activity, and social organiza- 
tion by which the use of words is determined. The 
present reviewer, like most modern anthropologista, 
would plead for the empirical approach to lin- 
guistios, placing living speech in ita actual context 
of situation as the main object of linguistic study. 

Mr. Lewis is not too dogmatic in the excellent 
theoretical introduction to his book. He gives 
there an impartial summary of most modern 
theoretical work. He himself, however, takes the 
empirical view that “the main function of language 
in human life as the mediator between man and 
man" must be taken as the guiding principle in 
any linguistic inquiry. 

A cavilling critic might note some omissions in 
his choice of authorities. The absdnce of any 
reference to the work of Philipp Wegener, one of 
the forerunners of the modern movement; or to 
the American psychologist, G. H. Mead, who 
perhaps was the first clearly to formulate the 
principles of pragmatio symbolism ; the relatively 
amall space given to the work of Jespersen and 
Piaget ;. and the omission of John Dewey’s most 
important contribution, that is, of Chap. v in 
“Experience and Nature’’(1925), might be remedied 
in & future edition. On one or two formal matters 
I should like to suggest also an amendment. Thus 
to state that “speech is an instrument, & tool" is 
not, as the author supposes, a useful simile, but, 
like all analogies, an unn . handicap. 


ecessary 
. Speech, obviously, is not a tool, but a habit, a 


standardized type of activity of the human 
organism. It is, therefore, not to be classed with 
the material products of man, but rather with the 
other modes of active human adjustment to the 
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nvironment and to the mechanisms of culture. 
igain, Mr. Lewis speaks of "language as an 
astitution”. Whatever meaning be given the 
rord ‘institution’, the label again brings language as 
. flxed product into the realm of material achieve- 
aents and leads us away from the study of speech 
ustomg within the living context of human 
otivities. 

But these are minor oriticisms, and they are 
ound only in the theoretical preliminaries of Mr. 
ewias’s treatise. When he comes to work, and 
nters his empirical laboratory, all the minor 
nisoonoeptions vanish. Throughout, he studies 
he child’s speech habite within the circumstances 
n which they oocur. He conducts, in fact, all 
da observations, in the only admissible manner : 
10 investigates speech and not language; 
ind imvestigates it, not as a detached, purely 
inguistio transfusion of meaning, but as a means 
if action on adults by the child and conversely 
be influence of speech and other activities of the 
rown-up on the ohild. 

This makes the author recognize that to regard 
he child's spontaneous utterance as merely 
expressive’ in its function is erroneous. In fact, 
hrough the whole range of the author's observa- 
ion, the distinction between ‘expressive’, ‘evoca- 
ive’ and ‘representative’ falls to the ground. Mr. 
Lewis’s results show that the only correct treat- 
nent is to study the total situation: the vocal 
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act of the child, which is linked up with the 
circumstances ; and the reactions of the adults 
which respond to the child’s pre-linguistio activity. 
The meaning of such a vocal act can only be 
defined as the change produced by the child’s 
utterance in mobilizing its social environment, and 
making the adults obey ite wishes. Obviously, an 
utterance like this is at the same time expressive, 
in that it corresponds to the child's feelings of 
disoomfort or anxiety ; it is representative, in 80 
far as it is linked up with the situation ; and it is 
evocative in so far as it makes the elders respond 
to the child's utterance. ‘Throughout all this the 
child will tend to use his cries more and more as 
an aid to the rest of his behaviour, and even aa & 
substitute for it. . . ." In other words, from the 

very beginning, the human being uses hia voice in 
ARE and later on in an articulate sense, 
in order to achieve, through the assistance given 
him by others, what he cannot do through his own 
bodily activity. 

The work of Mr. Lewis is in many ways a great - 
advance on all previous experimental studies on 
child speech and a valuable contribution to the 
theory of language. In his use of older sources, he 
is judicious, critical and comprehensive. In the 
setting of his own observations, he has taken his 
inspiration from the most scientific, that is, the 
most empirical point of view in modern linguistics. 

B. MALINOWBEI 


Elementary Chemistry and its Presentation 


New Practical Chemistry : 

Tundamentel Principles applied to Modern Life. 
3y Prof. Newton Henry Black and James Bryant 
Jonant. Pp. xi +621. (New York: The Macmillan 
Jo., 1030.) 78. 6d. 


New Laboratory Experiments in Practical 
Zhemistry 
Co accompany Black and Conant’s “New Practical 


Jhemistry". By Prof. Newton Henry Black. 
>p. x 4198. (New York: The Macmillan Co., 
.936.) 65. 


Tu are Selon and important additions 
Brad the large number of text-books which deal 

vith the fundamental principles of chemistry and 
their mode of presentation. Anyone still unoon- 
zinoed that a knowledge of the fundamental 
xinciplee of an ever-expanding science and some 
of their applications may not be & part of a general 
xlucation might do well to make a detailed study of 


these books, one of the authors of which is a 
distinguished organic chemist, well known in 
Great Britain, and president of Harvard Uni- 
versity. 

Much difference of opinion exista among those 
oooupied with the teaching of elementary chemistry 
concerning the method of presentation. Unlike 
the authors, some prefer to adhere, so far as péssible, 
to & more or less historical method, and to leave 
any consideration of the developments of the 
subject during the last twenty-five or thirty years 
to & later stage of the student's training. This has 
the disadvantage that the student who does not 
continue the more detailed study of the science has 
little knowledge of the structure of the atom, by 
which the properties of the elements and the 
structure and properties of chemical compounds 
are more adequately explained. 

The presentation of the fundamental theories 
and facta of chemistry by the authors is excellent. 
Perhaps, at times, it is too didactic, and formule 
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of compounds are stated before any description 
of the compounds is given. This might cause 
difficulties for the student who reads without the 
guidance of & teacher. But the books are not 
intended for home reading. Even the title of the 
larger volume, dealing with the more theoretical 
side of the subject, indicates that chemistry is a 
practical science, and the companion volume gives 
& comprehensive series of experiments to be carried 
out part passu with the theoretical instruction. 
These not only include qualitative and quantitative 
exercises of the usual type prescribed for the 
beginner, but also experiments on soil testing, 
colloids, textile fibres, blue prints, dyeing, painta, 
food components of milk and identification of 
simple compounds. An elementary knowledge of 
such subjects might be frowned upon as being too 
technical to form part of general education; but 
it does provide possible stimuli on which later 
interest, whether for profit or leisure, may depend. 
It is no mean achievement to give such information 
without in any way sacrificing the accurate pre- 
sentation of the essential facts and theories of 
chemistry. 

It is rare to find elementary text-books so 
stimulating as these, and they would be unique 
if they were entirely free from faults. Some 
chemists would not agree with the authors’ 
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explanation of the apparent dual valenoy 
phosphorus, and perhaps many teachers wou 
hesitate in the first year of a student's training - 
give so detailed an account of Bohr's theory 
spectra. From the teacher’s point of vie 
however, it is important to realize that tl 
authors show it can be introduced without mu: 
difficulty. 

The authors state that they have‘ enriched tl 
treatment by exceeding the factual requiremen 
of the College Examination Board". It is to ] 
hoped that this is the case, because the books a 
80 comprehensive in subject-matter. This rang 
from the early history of the science to atom 
structure, from the ‘New Periodic Law” to radi: 
activity and transmutation of the elements, an 
from coal and oil to dyes, paints and vitamin 
All these are apparently to be studied in one yea 
and presumably the student takes other subjec 
besides chemistry. Perhaps American student 
for whom the books are primarily written, wor 
harder than British studente. Even if the us 
of these books is merely a candidate for a oolleg 
entrance examination, he is fortunate in havin 
the fundamental theories and facta of chemistr 
and some of their applications presented t 
him in 80 fascinating a manner. 

CHARLES S. GIBSON 


Operational Symbolism in Mathematical Analysis 


The, Theory of Linear Operators : 

from the Standpoint of Differential Equations of 
Infinite Order. By Harold T. Davis. (Monograph 
of the Waterman Institute of Indiana University, 
Contribution No. 72.) Pp. xiv+628. (Blooming- 
ton, Ind.: The Principia Press; London: 
Williams and Norgate, Ltd., 1936.) 35s. net. 


T7 modern philosophy of physical science 

leans strongly to the view, so well expreased 
by & recent writer, that the concept is synonymous 
with the corresponding set of operations. The idea 
of mechanical imagery advocated by Lord Kelvin 
is thus being repléved by the notion of an opera- 
tional procees which accordingly presupposes the 
existenoe of & law of transformation. To mathema- 
ticians, this aspect has long been the subject of 
profound study, but not until comparatively 
recently has the idea permeated the theoretical 
domain of science. . 

The formal theory of operators is generally oon- 
sidered to have originated with Leibniz and 
leagrange, whilst in Great Britain the subject was 
mainly stimulated by George Boole, who clarified 


our fundamental ideas in both logic and mathe 
matics. Then came the generatrix calculus whio 
Laplace made the basio method of his '"Théori 
analytique des Probabilités”. A further stage i 
the development of operational methods aros 
from researches in electrical communication, ou 
of which came the onoe-spurned operations 
calculus of Oliver Heaviside, a self-taught mathe 
matical man of science. Finally, Volterra an: 
Fredholm laid the foundations of the theory o 
integral equations and, later, the caloulus of form 
in infinitely many variables out of which, from th. 
modern study of the quantum mechanics and th 
properties of electrons, has sprung the matri: 
caloulus. 

These main divisions of the theory of operator 
are all discussed with some detail in Chap. i o 
the volume under review, which was written, as i 
result of considerable research, to provide a 
outline of the theory of linear operators and it 
manifold applications to general types of linea 
functional equations. The volume is published a 
& monograph of the Waterman Institute of Indian: 
University, and surveys the theory of linea 
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rperators from the point of view of the theory of 
lifferential equations of infinite order. 

The development oentres round the generalized 
lifferential operator. Several chapters are devoted 
o the definition and properties of operators, 
amely, particular operators, operational multi- 
lication and inversion, grades defined by special 
;perators, eto. Some very interesting examples 
Te given in this section illustrating the applica- 
ion of operational processes. These include such 
mportant problems as the development of the 
listurbing function in planetary motion involving 
Newoomb operators; the propagation of electro- 
nagnetio waves in which Silberstein's elegant 
»perational solution is used, and finally the 
sropagation of population by fission, to which the 
»perational method of Rewles is applied. Chapters 
ri and vii are devoted to differential equa- 
ions of infinite order with constant coefficients, 
und linear systems treated by the Heaviside 
seloulus. 

Illuminating chapters then follow on the 
Laplace type of equation of infmite order, in which 
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the coefficients are polynomials of bounded degree ; 
the generalized Euler equation of infinite order ; 
Fuchsian operators of infinite order, and the 
Volterra and Fredholm integral equations of 
infinite order, in which a full description of 
Lalesoo’s theory is given. The closing chapter is 
devoted to the theory of spectra and, after giving 
some important theorems on matrices concerning 
transformations, identities and Hermitian, the 
author proceeds to discuss the equivalence of the 
theories of quadratic forms and integral equations, 
and, finally, some general considerations on the 
continuous spectra of quadratic forms. 

Throughout the text, which is very clearly 
written, many applications to science have been 
indicated, and an extensive bibliography is pro- 
vided at the end for further reading. Those 
interested in the subject will be grateful to have, 
within one cover, Bo complete an account of the 
new operational symbolism which has become one 
of the important methods of extending the domain 
of mathematical analysis. 

F. G. W. B. 


A Text-book of Aerodynamics 


Elements of Practical Aerodynamics 

By Prof. Bradley Jones. Pp. v +398. (New York: 
John Wiley and Sons, Inc. ; London: Chapman 
and Hall, Ltd., 1936.) 18s. 6d. net. 


8 the author claims in the preface, this is a 
student's text-book of American origin, and 
as such is an admirable exposition of the subject. 
It gives worked-out examples in the text and 
further examples for the student at the end of 
3ach division. This is a principle that has always 
been advocated by educationists, but seldom 
followed by writers of books on seronsutical sub- 
jecta up to the present day. 

The author states, apparently as & recommenda- 
tion, that he has avoided the use of the calculus 
exoept upon two occasions. It is a little surprising 
to find fear of this branch of mathematics in any 
modern: scientific book, more especially one ex- 
preealy written for students, who surely must be 
beyond the study of such elements of it as 
would have been necessary in such & book before 
they even reach the stage of studying aero- 
dynamics. 

The first few chapters, dealing with the sero- 
dynamics of the aeroplane, are extremely clear 
and lucid, but they should have been followed by 


the chapters on stability, control, etc., so as to 
read as one continuous argument. One would 
like to have seen more on skin friction, laminar 
and turbulent flow, and such matters, treated as 
lucidly as the rest of the aerodynamics in these 
chapters. 

The chapter on stability infers that lateral 
stability is leas difficult a subject than longitudinal 
stability, & statement with which few aeroplane 
designers will agree. The mathematical considere- g 
tion of it in theoretically undisturbed air may be, 
but this is only the introduction to the real practical 
problem with disturbed motion. 

The second half of the book is made up of accurate, 
but quite inadequate, chapters on subjects such 
as materials, Instruments, meteprology, ‘avigation’ 
(American for serial navigation) and aeroetatice. 
These are good, Bo far as they go, but are very 
elementary in character, and out of balance with 
the treatment of the subject-matter of the earlier 
chapters. 

In general, this is a book that should appeal to 
students in Great Britain, to be taken as additional 
reading, giving & rather different American outlook 
on the subject. Now that we have adopted the 
same unite as used in the United States, it will be 


leas confusing to the beginner. 
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Death from the Skies: 

a Study of Gas and Microbial Warfare. By Heinz 
Liepmann (with the scientiflo assistance of Dr. 
H. O. R. Simons.) Translated from the German by 
Eden and Cedar Paul. Pp. 286. (London: Martin 
Secker and Warburg, Ltd., 1037.) 6s. net. 


Tum author of this sensational book claims to have 
received information from certain authoritative 
sources which it would be inexpedient for him to 
acknowledge; but there seams to be nothing new in 
his disclosures, and all the probable war gases which 
he lista as “pre-eminently suitable” can be found in 
any of the books that have been published on this 
subject. He believes that “hundreds of millions” 
will perish from gas in the war that is to come. “Just 
a minute or two of a hideous struggle for air, and then 
` death—lucky, perhaps, if it is over so quickly. In 
former days men condemned to death were at least 
given time for a prayer. Not these, not these. They 
groan, they scream, they suffocate, they die.” 

We hear again of the same old gas bomb which, 
fallmg in Piccadilly Circus, would destroy all life 
between Regent's Park and the Thames; and 
amongst the “authorities” on whom he depends he 
even includes an entry in a record of the German 
Patent Office. He comes to the conclusion “that 
there is no protection against poison gas. Anyone who 
says Buch protection is possible is a liar." Similarly, 
there is no defence against bacteria; and, should war 
break out within the next few months, Germany will 
wage bacterial warfare, and we may expect glass flasks 
filled with cultures and contamimated rata dropped 
from aircraft by means of small parachutes. 

The author is mistaken in saying that the British 
General Headquarters undertook costly chemical 
experiments before the outbreak of the Great War 
in the expectation that poison gas would be used. 
He is also misinformed in supposing that no known 
gas mask can protect against blue cross gas; and 
quite wrong in describing the Chemical Warfare 
Research Oommittee as a jomt Allied organization, 
and in stating that (the British) General Thuiller 
succeeded (the French) General Curmer as head of 
the French State Commission for Gas Service. His 
description of the present condition of Germany is 
quite the most interesting part of the book—''& 
poverty stricken and dangerous land, a foous of 
unrest for Europe, in imminent danger of exploding 
—the’ explosion being prevented only by a reign of 
terror unexampled in history". Hitler, he thinks, 
will inevitably embark on expansionist adventures, 
and a decisive struggle between Britain and Germany 
must occur. C. H. F. 


The Journal of the Institute of Metals 
Vol 59. Edited by G. Shaw Scott. Pp. 3284-22 
plates. (London: Institute of Metals, 1936.) 815. 6d. 


Iw September last year, the Institute of Metals held 
ita autumn meeting in Paris, and this volume includee 
. the sixteen papers presented on that occasion, 
tpgether with the Autumn Lecture on ‘The Scientific 
Organisation of Works" by Prof. Pierre Chevenard, 
scientific director of the Société de Commentry, 
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Fourchambeult et Deoezevile. This lecture is . 
remarkable and convincing account of the suooeenfo 
application of scientific methods throughout & larg 
industrial concern. 

A considerable proportion of the papers publisher 
in this volume deal with the alloys of aluminium 
M. Gauthier describes the effect on the conductivit: 
of super-purity aluminium of additions of thos 
elements which msy occur as impurities in com 
mercial aluminium; Mr. N. D. Pullen presente a 
account of a new treatment for the production o 
reflecting surfaces on aluminium, while Prof. Portevb 
and Dr. Bastien treat the property of forgeabilit> 
in & fundamental manner. 

A lengthy paper by Atkinson and Raper provide 
up-to-date metallurgical information on the si 
metals of the platinum group, while Northcot 
discusses veining and sub-boundary structures ii 
metals. Other papers deal with the creep of tin anc 
tin alloys, fluxes for use in soldering, and the con 
stitution of the alloys of cadmium and tin and o 
indium and lead. 


Statistical Year Book, 1937, of the International Ti: 
Research and ent Counci 

Pp. 206. (London: International Tin Research an 
Development Council, 1987.) 6s. $ 


Tue International Tin Research and Developmen 
Council has carried out a useful task in issuing : 
comprehensive statistical year book, which deals no 
only with production and trade but also with th 
varied aspecta of consumption. The use of tm m th 
automobile industry on one hand (8 per cent o 
the total world consumption) and in the cannin 
industry on the other (50 per cent of the total) ar 
indications of the widespread importance of this ke: 
metal. In spite of this, the production is ver 
localized and about 85 per cent of the output come 
now under the control scheme. Of the total worl 
output in 1986 of 179,600 long tons, Malaya produce 
66,806 ; the Netherlands East Indies 31,546; Sian 
12,678; Bolivia 24,074; Nigeria 9,529 and Chim 
10,664 tons. The greatest consumer, the Unite 
States, had a home production (including Alaska) o 
87 tons, and the great European users have similari; 
tiny supplies only. L. D. 8. 


'The Technology of Aluminium and its Light Alloys 
By Prof. Dr. Alfred von Zeerleder. Translated fron 
the second German edition into English by A. J 
Field. Pp. x+801. (Amsterdam: Nordemam 
Publishing Co.; London: Crosby Lockwood an 
Son, Ltd., 1986.) 21s. net. 


Tas orginal German edition of this book was pub 
lished m 1934, and a second edition was foun 
necessary in less than twelve months. From thi 
second edition Mr. Field has prepared the presen 
translation, and has also brought the text r&athe 
more up to date. The book gives in condensed forn 
the essentials of the working of aluminium and it 
alloys, the object being to bring home the merit 
and possibilities of aluminum to & wide circle of user 
and potential users. This purpoee it fulfils admirably 
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Greenland Culture. (2) The Eskimo’ 


HREE reporta issued recently by the Com- 
` mission for Scientific Research in Greenland 
leal with the culture of the Eskimo in East Green- 
d : 
(1) Kangerdlugssuak Disirici. An expedition of 
he Scoresby Sound Committee, of which Einar 
Mikkelsen was in oharge and Magnus Degerbel 


south and the former Eskimo area of settlement 
n north-eastern Greenland from Scoresby Sound 
northwards. Before 1932, this region had been 
zaversed only by the Amdrup expedition of 1900, 
which found a number of deserted Eskimo habita- 
dons, graves, tent-rings, eto., at the mouth of 
Kangerdiugssuak, but no remains from Kangerd- 
ugæuak to Scoresby Sound, nor north of Cepe 
Dalton to .Dunholm, where, however, Eskimo 
mains existed. The present expedition confirmed 
‘his result, and it was only at Miki's Fjord, a few 
xilometres east of , that it was 
possible to prove former habitation. An inference 
shat Irminger’s Fjord was onoe the site of a habita- 
don has later (1985) been proved to be correct. 
Miki’s Fjord is well suited to habitation. Here 
s ridge runs north-south, with terraces sloping to 
the south. A firm rocky ledge affords room for 
movement and building, with easy &ooeas to the 
xa. The only drawbeok is an absence of fresh 
water. On this terrace were five sets of house 
ruins, at different levels, the lowest being the 
largest and best preserved, though there is reason 
to believe that the smaller were parte only of 
houses originally larger. All the houses, with one 
exception of indeterminate shape, were rectangular. 
The objecte found in the houses were essentially 
of the same culture period, and belong to the 
Inugsuk culture. The number of skeletal remains 
found in the house, together with the secondarily 
formed small houses, suggests that the population 
did not emigrate, but perished in their homes, 
possibly from malnutrition due to a lack of 
vegetable food. Animal food was evidently plentiful. 


Bound Committee's ind Mesi Greenland 


*" 
m1 to e Mnd eee etn Habitation 
in ip Kan gerdin ganak Dies, Bast Grand. By Magnus Degerdal. 
Qdeddeleleer om Bind Nr. 10.) Pp. 48+1 plate. 250 kr. 


6 sg 7 Thule-Hrpediton ti 1931-33—The Former 
Eskimo Settlements on Frederik V's Therkel 
(Meddeleleer om Grenland, Bind 109, Nr. 2) . 58. 2.50 kr. 

District, with a Brief 
By Therkal 


The diuo Sree oe of Jultanshasb 

Summary of the of Greenlanders. 

re 118, Nr. 1.) Pp. LELEA platet: 7 00 kr. 
|n: O. A. Rettmels Forlag, 1988.) 

The first article appeared in Naruxu of July 10, p. 52. 
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A woman's grave found on a small headland is one 
of the largest grave finds in Greenland, and contains 
several objects not known from other finds. An 
entirely new element, not previously known in 
Eakimo culture, is eighty-four beads, small white 
circular disks of mussel shell, while a needle case 
containing two needles of walrus ivory is the first 
example of a bone sewing needle from Greenland. 
An explanation put forward by Th. Mathiaseen of 
the distinctive character of certain of the cultural 
objects is that the length of occupation gave rise 
to independent development. 

The character of the remains and deposits shows 
that the oocupation was one of considerable length. 
Immigration probably took place at the end of the 
fifteenth, or beginning of the sixteenth, oentury ; 
and occupation, it is thought, may have lasted 
until so late as the eighteenth century. 

(2) Frederik VI's Coast. An expedition in 1981- 
33, of which Knud Rasmussen was leader, made a 
study of former Eskimo settlements on this coast 
between Prince Christian Sound on the south and 
Ikerssuaq, the boundary of the Angmagsealik 
district, on the north, with the purpose of deter- 
mining the number and character of the Eskimo 
settlements which were known to exist, but of 
which exact information was lacking. As many 
settlements as possible were inspected, and a few 
excavations were made. From all sources, including 
those already in print, as well as from information 
received, three hundred and eighty-two settle 
ments were recorded in eleven regions. In 1931 
Erik Holtved excavated eleven house sites, pro- 
ducing seventy-two artefacta, and in 1932 Th. 
Mathiasen excavated twenty-one ruins, producing 
526 specimens. 

The house types fall into the following cate- 
gories: (1) small, rounded, and much overgrown 
and flattened-out houses; (2) small, four-sided, 
partly flattened-out houses; (3) large, four*sided, 
partly overgrown houses; (4) houses known to 
have been inhabited in the nineteenth and 
twentieth centuries. £ 

The most important site investigated was 
Ruinnseset on Skjoldunge Fjord. Here Knud 
Rasmussen discovered a greet house complex. 
From this site alone 329 specimens were obtained. 

In regard to the character and succession of 
cultures, it would appear that the earliest house 
ruins on this coast are probably contemporaneous 
with the earliest houses in Angmagssalik, and 
belong to the end of the fourteenth, or beginning 
of the fifteenth, centuries. They are small, round, 
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&nd dug down into the ground, with poorly built 
walls, paved floors, sunk passages and often & 
cooking extension. Sometimes two or three are 
built together, forming & clover-leaf ahaped oom- 
plex. Their culture shows evidence of some 
whaling. There are no glass beads. The culture 
is of the same type as the Angmagnsalik, and 
belongs to the Inugsuk culture. 

The seventeenth-eighteenth century house, of 
which sixty small, and seventy-seven large, were 
seen, is distinctly four-sided. At first small ; later, 
in the eighteenth century, it becomes the large 
oommon house, which seams to have been intro- 
duced by a migration from the west coast, reaching 
as far as Angmagesalik. Houses of this type were 
seen at fifty-one settlements. The culture is par- 
ticularly well displayed in the finds from Ruin- 
næsset. It is derived from the contemporary 
South-west Greenland culture, but with a special 
south-east coast stamp. This find is given a 
special character by the many drilled seal jaws. 

Fifty-six houses on this coast are known to have 
been inhabited in the nineteenth century, or later. 
Records of this period were made on the voyage 
by W. A. Graah in 1820-30, when 536 Green- 
landers lived here in summer. The movement to 
the west coast had already begun, the last south- 
easters moving to the southern part of the west 
coast in 1900. At the present time, it is visited 
occasionally only for sealing. 

(3) Jultanehaab District. In the oourse of an 
expedition sent out by the Commission in 1934 a 
comprehensive survey was made of the Julianehaab 
district, the most southerly part of Greenland’s 
west coast, and ita moet fertile and thickly popu- 
lated area. It forms a connecting link between 

. East and West Greenland, and was the site of the 
principal Norse settlement. The main interest of 
the expedition was the investigation of early 
Eskimo settlement, of which very little systematic 
knowledge was previously available. 

* It is now known that there are two hundred 
and forty-six places in the district where there 
have been Eskimo winter settlements. Of these, 
one hündred and thirty were visited. Excavation 
was possible on four sites only. Here fifty-six 
house ruins, four hundred square metres of midden, 
and twenty-three *graves were examined, pro- 
ducing 1,808 specimens and fifty-seven akeletons. 
The house types are an early group of round or 
rounded small houses, sometimes two or three 
built together with a common passage ; two types 
of the seventeenth-eighteenth century, distinctive, 
rectangular with a high stone wall and sunken 
passage at right angles to the house, large; but 
the later type small ; and fourthly, the nineteenth 
century house, small, rectangular, with high stone 
and turf walls and & passage in prolongation of the 
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longitudinal axis, often with a bend and no 
sunken, and with a kitchen or storehouse as ar 
offset in the angle. This last is the type now ir 
use, though it is being displaced by wooden houses 

The oonditions for the preservation of cultura 
objects in the Julianehaab district are adverse ir 
the extreme, owing to the suocoeesion of frost anc 
thaw and the percolation of water. As a reguli 
of this, most of the ruins contained no bones o 
wood. 

In the houses of the earliest type, moet of the 
objects are of the kind known from other sites ir 
Greenland and belonging to the Inugsuk culture 
Among the most interesting and important wer 
the lampe, which by their varying form afford < 
guide to chronology. Those with wick-ledge o 
knobs are a characteristio type of the culture. A 
number of objects of Norse origin probably repre- 
sent spoil from the houses of the Norse settlement, 
which were deserted when the settlement decayed 
soon after the first appearance of the Eskimo in 
1379. The earliest Eakimo culture of the District 
may be dated as lying within the period 1350- 
1650. Early settlement was invariably, so far as 
observed, half-way up the fjords, the situation 
moet favourable for ice hunting. The principal 
quarry, as shown by the bones from the sites, was 
the seal, but the caribou and the whale were of 
importance. 

The finds of cultural objecta from the seven- 
teenth-eighteenth century houses do not differ 
essentially from finds from other parte of Green- 
land. Glass beads were found in most of the ruins, 
but in no great numbers. The principal varieties 
are the large opalescent, the large facetted—blue, 
yellow and oolourlees—& large black, a large 
rather flat dark blue, and a cylindrical bead, red 
with white longitudinal stripes. Although the 
culture as & whole compares with that of West 
Greenland, it has im ita harpoon-heads, arrow- 
heads and lamps an older stamp, as indicative of 
an out-of-the-way situation. The same old- 
fashioned types are recognizable at Angmags- 
salik, the similarity appearing in a relatively large 
number of objects, such as salmon spear, fish 


-hooks, pendants, eto. The animal bones show that 


sealing had been the principal occupation; but 
the inhabitants also hunted whales, caribou, 
white-whales, bears, foxes and fowl. In oertain 
periods there have been many fish, especially ood. 


There is also a surprisingly large number of dog 
banes, but no proof of sledge traction. 


The development of the kayak, and the con- 
sequent increased utilization of sea locomotion for 
hunting and fishing, led to a diffusion of settle- 
ment, the number of small settlements increasing 
markedly. In the following period of the nineteenth 
and twentieth centuries, however, the number of 


JULY 31, 1937 


mall settlemente deolined, and large settlemente 
gain prevailed, in order that the population might 
ye near the centres of commerce and industry, 
vhich grew up with European settlement. The 
ntroduction of wooden houses put a further 
‘heck on the nomadic habite of the people. 

The mummy caves at Querrortut were also 
nvestigated. Though much disordered by & 
xeevious party of archmological investigation, 
‘amains of desiccated bodies were found, which 
nay be attributed to interment and not to in- 
sarceration and death from starvation. The 
yoourrence of grave goods pointe to the pagan 
»eriod, and tentatively a sixteenth century date 
8 assigned. 

iring his survey of prehistorio Eskimo 
sulture in Greenland, Dr. Mathiassen reconstructs 
their ethnic history by attributing to them an 
origin in arctic Canada, whence they came about 
» thousand years ago, with whale-bone houses 
and the Thule culture, to settle in the Cape York 
District. Thence they passed southward over 
Melville Bay to northern West Greenland, where 
shey remained for several hundred years, en- 
»untering the Norsemen travelling northward, 
and changing the Thule culture into the Inugsuk 
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culture. In the fourteenth century the growth of 
population forced them to seek new hunting 
fields. South Greenland was populated in the 
course of this century, the Norsemen being over- 
run. A group of Eskimo wandered around Cape 
Farewell to the east coast and far to the north 
along the ooest. In the seventeenth century Polar 
Eskimo migrated north about Greenland and 
mixed with north-east Greenland’s early popula- 
tion. Shortly afterwards, West Greenlanders 
reached Angmagsaalik, while a small remnant of 
survivors from the first immigration to the east 
coast at Kangerdingssuaq died out, as also did 
the inhabitants of north-east Greenland. In West 
Greenland, however, the population grew rapidly, 
helped by Danish settlement ; while at Cape York 
there was still a remnant of the old Thule Eakimo, 
helped by a new immigration from Baffinland. 

On the general Eskimo problem, Dr. Mathiassen 
expreses the opinion that it cannot be solved in 
Greenland. He is, however, unable to accept K. 
Birket-Smith’s Caribou Eskimo theory, which 
makes Eakimo culture & link in a circumpolar 
inland oulture, first created in the central parts of 
arctic Canada. The Thule culture points to 
Alaska and possibly Siberia. 


The Halle Academy, 1652-1937 


HE Kaiserlich Deutsche Akademie der Natur- 

forscher at Halle has recently celebrated the 
two hundred and fiftieth anniversary of the grant- 
ing of ite charter. In 1652, soon after the end of 
the Thirty Years’ War, there was founded by 
four physicians, in the Reichsstadt of Schweinfurth, 
a scientific society under the name of Academia 
Naturae Ouriosorum. The principal founder and 
first president, Johann Lorenz Bausch, had studied 
in Italy and become acquainted with the local 
academies of that day, and especially with the 
Lynosorum Academia, now Accademia Reale dei 
Lincei; he was also influenced by the writings of 
Baoon of Verulam. In 1677 the Emperor Leopold I 
recognized the society as the Academy of the 
Holy Roman Empire, and ten years later the same 
prince bestowed upon it considerable privileges 
and the title of Saori Romani Imperii Academia 
Casareo-Leopoldina Nature Ouriosorwm. Arms 
were granted, with the motto: "Nunquam 
otiosus" ; the president and the editor of the 
ephemerides received golden chains of office ; 
they and their successors became counts palatine 
of the Holy Roman Empire; as such they oould 


slaves and perform other legal functions. They 
could, moreover, oonfer the titles of doctor, 
licentiate, master and bachelor, in the faculties of 
medicine, philosophy and laws; they could even 
appoint poets laureate. The doctorates Bo con- 
ferred were to secure the same privileges as those 
given by the universities. The publications of the 
Academy were exempted from censorship and 
protected as to copyright. 

The Academy has survived the Empire from 
which ita privileges were derived ; these privileges 
were never abolished, but their exercise fell into 
abeyance. So did the curious custom, recognized 
in the imperial charter of 1687, of giving ‘symbolic’ 
names to its members; thus the first president 
was known as Jason I, his successor as Argo- 
nauta I. Meetings also fell into abeyance, and the 
activities of the Academy became restricted to the 
publication of a scientific periodical and to the 
administration of ite library and museum. The 
location of the latter &t first changed with that of 
the president, until the Academy became definitely 
established at Halle. Its natural history collections 
have been dispersed, but ite library remains rfoh 


legitimize bastards, confirm the liberation of in valuable periodicals, of which a recently 
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published catalogue enumerates some 3,650 items 
(“Verzeichnis der periodischen  Sohriften der 
Bibliothek der Kaiserlich Leopoldinisch-Carolinisch 
Deutschen Akademie der Naturforscher, Halle 
(Saale)", 1937). The most important work of the 
Leopoldine Academy has been the publication of 
a journal Miscelanea curiosa medico-physica 
Academia naturæ -curiosorum sive 1 
Germanica, started in 1670 and probably the oldest 
scientific periodical. In the eighteenth century 
this valuable journal changed its name to Acta 
physico-medica and then to Nova acia; in 1932 
& new series, Nova Acta Leopoldina, was 
started, 

Various scientific funds have been lost as the 
result of economic upheaval, but a bequest by 
Christian Andreas Cothenius, the physician of 
Frederick the Great, is still operative; in accord- 
ance with it, a medal is from time to time awarded 
for soientiflo research. A second medal and a 
research fund was more recently instituted in 
memory of Auguste Henri Forel, the biologist and 
sociologist. 

It will be seen from the above account that in 
modern times the Oseareo-Leopoldina has received 
no official protection, nor been subject to govern- 
mental control. It is one of the oldest of scientific 
societies ; the Royal Society has indeed the older 
charter, the Linoei Academy the longer history, 
albeit not so continuous. The present year is the 
two hundred and fiftieth after the granting of 
privileges by Leopold I, and this anniversary was 
celebrated at Halle on May 28-30. The com- 
memoration was attended by representatives of 
numerous universities, academies and societies, 
both German and foreign, who were welcomed in 
the aula of the University by Prof. E. Abder- 


International Agreement for 


TH International Agreement for the Regula- 

tion of Whaling, which was published on 
June 28, marks an important stage in the develop- 
ment of whaling regulation. It was the work of 
a conference at which eleven Governments 
interested in whaling participated. They met on 
May 24, and sat almost daily until June 8, when 
the Agreement was signed. The drastio nature 
of its provisions are eloquent of the practically 
world-wide conviction that whaling can be saved 
from collapse only if it is rationally ted : 
while a note under the title “Final Act”, which is 
appended to the Agreement, indicates that the 


possibility is recognized that actual restriction of 
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halden, the president of the Academy, who hs 
done much to stimulate its activities. His openir 
address, a historical retrospect, was followed b 
official congratulations from the rector of tk 
University and the mayor of the city. Then cam 
brief speeches on behalf of the Royal Society < 
London, the Accademia delle Scienze of Bologni 
the Accademia dei Linoei of Rome, the Academic 
of Vienna, Amsterdam, Copenhagen, Tokyo, th 
American Academy of Arts and Sciences, at Bostor 
the Kartell of the German Academies (Berlir 
Góttingen, Munich, Leipzig, Heidelberg), eto. 1 
was announced that a sum of 44,000 marks ha 
been collected from numerous donors, to be use 
henoeforth as a research fund. 

A very noteworthy lecture was then delivers 
by Prof. Hans Spemann, of Freiburg, on his recen 
researches concerning the nature of animal de 
velopment. Finally, the Cothenius medal, referre 
to above, was awarded to Profs. Dante de Blas 
(Rome), Ostertag (Tübingen) Franz Volhar 
(Frankfurt), G. Barger (Edinburgh), Max le Blan: 
(Leipzig), Armin Tschermak-Seysenegg (Prague 
and Eugen Fischer (Berlin). In the evening then 
was a banquet with a few speeches. Next day 
further lectures were given; there was an admir 
able performance of an operetta in the municipa 
theatre, and a pleasantly informal receptior 
by the Oberbürgermeister; the third day, : 
Sunday, was devoted to an exoeursion in th 
oouniry. ' 

In connexion with this very successful celebra. 
tion, there have been printed the above-quotec 
catalogue of periodicals in the Academy’s library 
and a well-illustrated Festgabe ^ containing 
three historical essays and Prof. Spemann’s 
lecture. 


the Regulation of Whaling 


whaling effort may prove necessary if that end is 
to be achieved. 

In the early stages of modern antarctic whaling, 
the scale on which destruction of the whale stock 
was wrought made the need of regulation apparent. 
The Falkland Islands Government, which oon- 
trolled practically all antarctic land stations, 
gradually built up a system of regulations and—a 
feature not yet attempted for whaling as a whole, 
restriction of the number of whaling veasels— 
which, while provisional in character owing 
to lack of information, may be said to have 
proved adequate until the late ’twenties, when the 


building of ships capable of working up the whales 
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xn the high seas took the main body of whaling 
nto international waters. The Norwegian Whaling 
Law of 1029 imposed on Norwegian whaling the 
provisions of the Falklands regulations except 
imitation, and added the power to prohibit 
Norwegian whaling in tropical and subtropical 
waters. ' 

The Geneva Oonvention of 1931 followed 
she lines of the Norwegian law, though without 
orovision for closing areas to whaling. This oon- 
vention expressed the maximum to which at the 
ime general agreement could be secured. It was 
recognized that whaling, being mainly outside 
verritorial waters, could be dealt with only by 
»)mmon action, ‘and the inauguration of inter- 
national treatment was the first object: to be 
attained. The majority of whaling countries 
adhered to it, and put its provisions into force by 
legislation which, with the increase of knowledge, 
‘ended to go farther and to be more definite than 
she convention it implemented. Limitation of 
production was effected by agreements within the 
ndustry in several recent seasons: but from 
various causes these agreements became increas- 
ingly difficult to reach, and the International 
Conference accordingly became necessary. 


Space will not permit of any detailed account 


of the measures taken so far, but it will be useful 
to summarize the position in the antarctic when the 
Conference opened, among the countries adhering 
to the Convention. Only baleen (whalebone) whales 
were dealt with. Among these Right whales 
(Balarna glacialis), the numbers of which had been 
reduced almost to disappearance, were protected 
completely. Protection of other species was 
partial. It was illegal to kill immature whales, 
or cow whales with calves, and lengths were laid 
Jown.below which for the purposes of the regula- 
tion Blue (Balenopiera musculus) and Fin (B. 
physalus) whales were to be considered immature. 
The number of whales killed to afford a given 
quantity of oil was kept as low as possible by 
requiring the utmost practicable utilization of each 
carcass. The pay of gunners had not to depend 
merely on the number of whales shot. Full records 
had to be kept of the whales killed and the oil 
produced. Other provisions, such as the partial 
protection of the Humpbeck (Megaptera nodosa). 
in the Falkland Islands Dependencies, were to be 
found in certain cases. 

The agreement now reached affords complete 
protection’ to the Grey whale, Hhachianacies 
jlaucus, as well aa to all Right whales. The lengths 
below which Blue and Fin whales may not be 
taken is advanced from 60 ft. to 70 ft. and from 
50 ft. to 55 ft. respectively. The mean size of these 
species in the antarctic at first maturity was 
determined in the “Discovery” Investigations as 
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74 ft. 2 in. for male and 77 ft. 9 in. for female 
Blue whales, and 63 ft. 8 in. for male and 65 ft. 7 in. 
for female Fin whales. The new limit is thus a 
marked approach towards the actual mean size 
at maturity. For the first time, minimal size limite 
were laid down also for Humpback and Sperm 
whales (Physeter catodon) ; namely, 35 ft. in each 
case, this length having & similar relation to the 
size at first maturity of Humpback and male 
Sperm whales, according to the: best available 
information and protecting female Sperm whales. 
Those familiar with the sizes of the whales taken 
in commercial operations will realize the large body 
of whales these limits will preserve to reproductive 
Bio. Tt miy be noted Meo thabthoimtid wil apply 
to shore stations. 

The seasons for whaling are restricted. Antarctio 
whaling, that is, whaling south of 40? B., will take 
plaoe only from December 8 until March 7, though 
there is & short extension for next season only ; 
and no shore station may operate for more Minn 
six months in the year. 

Lastly, pelagic whaling is prohibited over 
enormous tracts of sea. The whole Atlantio and 
Indian Oceans north of lat. 40° S. are closed to it. 
as is an extensive equatorial belt of the Paciflo, 
The objects of this provision are the protection 
of calving grounds and the prevention of, the 
destruction of whales when in their least pro- 
ductive condition. It may be possible in the light 
of further information more narrowly to define 
these areas, but their present extent guarantees 
& valuable protection. 

The requirements of furnishing statistios and the 
regulations as to the payment of gunners are as in 
the previous practice of Norway and Great Britain. 

The Agreement is for the coming season only, 
but there is provision for its year-to-year extension. 
Tt has been signed for the Union of South Africa, 
the United States of America, the Commonwealth 
of Australia, Germany, the United Kingdom of 
Greet Britain and Northern Ireland and the 
Dominions, eto., the Irish Free State, New Zealand 
and Norway. Ii is to be hoped that other States 
will adhere to the Agreement: in particular, the 
adhesion of Japan would make ita operation 
almost world-wide. The “Final Act’ appended to 
the Agreement shows that the possible desirability 
of changes and extensions of its terms is fully recog- 
nized, and it is recommended indeed that next 
year, after the experience of a season's working, 
another conference should be convened to consider 
the Agreement in these respects. A very weloome 
recommendation is that Governments should take 
powers to regulate the methods of killing whales. 
There is reason to think that this would be in the 
interests of both economic working and humani- 
tarianism. J. O. B. 


Obituary Notices 


The Marchese Marconi ` 


HE death of the Marchese Marconi from heart 

failure on July 20 deprives us of one who had 
taken the leading part in the development of world- 
wide communication. It ie difficult to exaggerate 
the importance of his discoveries and the great effects 
they will have ‘on the future history of the world. 
For communication purposes, he took the lead in 
helping to abolish space ; and it is to be hoped that 
this, in the course of time, may result in the abolition 
of differences in language and even limitations of 
race. When sound and television are perfected in 
broadcasting, the outcome of early experiments in 
radio, life will surely be made easier for the masses, 
end Marooni's name will be kept green for hastening 
the advent of this bleasing to humanity. ' 

Tho early history of a great inventor is instructive ; 
and luckily we have many &ooounts of Marcani’s 
early life. One of the most interesting is the book 
by R. N. Vyvyan, formerly engineer-in-chief to 
Marconi'a, entitled ‘Wireless over Thirty Years”. 
For many years, Vyvyan was in close personal touch 
with Marconi and took a leading part in the great 
transatlantic transmission experimenta. 

Gugliekmo Marconi was born in Bologna on 
April 25, 1874, his father being an Italian country 
gentleman and his mother the daughter of Mr. 
Andrew Jamieson, of Daphne Castle, County Wex- 
ford, Ireland. He was the younger of two brothers 
and was privately educated at Bologna, Florence and 
Leghorn. He attended Prof. Rosa’s lectures on 
physics and studied the works of Prof. Righi. He 
was familiar with researches that had been made on 
Hertzian waves. While still a student, he was firmly 
convinced that just as flashes'of light oan be used 
to send signals by means of & heliograph, so, in an 
analogous way, electric waves could be used for 


Marooni's earliest experiments were made in 1894 
e before he was twenty-one years of age. He used an 
induction coil as a Hertx emitter, and, at first, used 


of the secondary of the induction coil to a metal 
cylinder elevated to the top of & pole, and the other 
tb a metal plate laid in the ground. He thus produced 
an ‘elevated serial which discharged across the spark 
gap to earth. At the receiving end he erected a 
similar capacity at the top of a pole and connected 
it to earth through a Branly ooherer. He improved 
the. design ‘of this coherer, making ıt much more 
sensitive than anything previously made. In 1895 
he employed metal cubes, the length of an edge being 
one foot. With this apparatus he was successful in 
receiving signals up to a distance of thirty metres. 
Deübling the height of the poles to four metres, 
he found that he could tranamit to a hundred metres 
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and quadrupling the height to eight metres, he 
transmitted to a distance of four hundred metres 
He next increased the cubes so that their edges wert 
about 8 ft. 8 in. in length. With this new aerial he 
was able to record Moree signals up to distances oi 
about one and a half miles. He also tried the effect 
of concentrating the waves by means of large metal 
parabolic reflectors. This experiment was the fore. 
runner of the beam aerials which came into use m 
later days when short, electric waves were proved to 
be practicable. 

In 1896, Marconi came to England and took out 
& petent, the first ever given for radio-telegrephy. 
In July of that year, Mr. Campbell Swinton introduced 
Marconi to Sir William Preece, the engineer-in-chiet 
of the British Post Office. Sir William gave him 
every facility to carry out his experiments and with 
the help of the Post Office engineers, his system was 
succesafully operated between the General Post Office 
and the Thames Embankment. The attention of the 
general publio to the importance of Marooni's experi- 
ments was first attracted by the experimenta carried 
out on Salisbury Plain, where reception over a distance 
of eight miles was demonstrated in the presence of 
officials of the Navy, Army and Post Office. In 
June 1897, Sir William. Preece, in & lecture to the 
Royal Institution on “Signalling through Space 
without Wires", said that “Marconi had produced 
from known means & new electric eye, more delicate 
than any known instrument, and a new system of 
telegraphy which will reach places hitherto in- 
accessible”. He also said that for shipping and light- 
house purposes it was a great and valuable acquisition. 

In 1897, “The Wirelees Telegraph and Signal 
Compeny, Ltd.’ was formed to acquire Marconi’s 
patents. Three years later, the name was 
to ‘Marconi’s Wireless Telegraph Co. Ltd.’ Marconi’s 
next step was to erect a station at Alum Bay and 


„another in Bournemouth. For this communication 


system he elevated his aerials to a height of about 
120 feet and used & ten-inch spark induction coil. 
The Isle of Wight station was inspected by Lord 
Tennyson and Lord Kelvin, the latter paying fon two 
radio messages. One of theee, dated June 8, 1898, 
was to Bir William Preece at the G.P.O., London, 
and the other to Sir George Stokes. 

In 1898, Prof. Slaby, of the Technical High School, 
at Charlottenburg, wrote an article on the ‘new 
telegraphy’ in the Century magazine. He pointed 
out that by a simple, but extraordinarily effective, 
method Marconi had raised the power of radiation 
& hundredfold. In. collaboration with Count Arco, 
Prof. Slaby developed the Slaby-Arco system, but 
the German national wireless system—known as the 
Telefunken not founded: until 1908. 

In May 1898, at the request of Lloyds’ Corporation, 
apparatus was installed at Ballyoastló and Rethln. 
Island m the north of Ireland. Uninterrupted’ 
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,ommunication was obtamed, the lighthouse keepers 
yuickly learning how to use the apparatus. About 
ibis period, Marcani greatly increased the range of 
zansmiesion by inserting the primary winding of a 
mall air core transformer in the aerial, the secondary 
windings being split by a condenser, the outer ends 
»eing brought to the terminals of the ooherer. These 
zansformers were called 'jiggers', and their efficiency 
moouraged Marooni to attempt to communicate 
cross the Channel. The French Government gave 
jermission to erect,a mast at Wimereux. A corre- 
sponding mast was erected at the South Foreland 
Lighthouse and Marconi successfully transmitted 
measages on March 27, 18990. The Wireless Co. had 
setablished their works at Chelmsford and had. 
arected a mast 150 feet high. Communication was 
affected between this station and Wimereux—a 
distance of 85 miles. 

In the year 1900, the technical staff that the Wire- 
lesa Co. had collected numbered only seventeen. 
Among them were Ecoles, Erskine Murray and 
Andrew Gray, who was afterwards manager. In 1899, 
Prof. (now Bir Ambrose) Fleming had been appointed 
scientific adviser to the Company. The rapid increase 
m the range of radio communications had convinced 
Marconi that the curvature of the earth presented 
no obstacle to the extension of radio communication, 
and he decided to attempt to telegraph by his 
system across the Atlantic. In consultation with 
Fleming it was decided that the station for the trans- 
atlantic experiments should be built on the west 
»oest of Cornwall. The site chosen was at Poldhu, on 
She west coast of the Lizard. In 1900, Marconi 
obtained his very important patent for ‘tuned or 
ryntonie telegraphy'. He used this method in his 
attempte to send signals across the Atlantic. He 
xrected a station similar to Poldhu at Cepe Cod in 
Mas., U.S.A. Unfortunately, the masts and aerial 
at Poldhu were wrecked by a storm, and a similar 
mishap at Cape Cod threatened to delay seriously 
the experimenta. To save time when the Poldhu 
station was restored he went to Newfoundland and 
xed a balloon to support bis aerial. But as this was 
slown away, he used a kite as the support which, 
with great difficulty owing to a storm, was kept at 
1 height of about 400 feet. He cabled to Poldhu to 
zegin the pre-arranged programme, consisting of 
vending the Morse letter 8 (8 dots m succession) 
rom-8 p.m. to 6 p.m. each day. On December 12, 
1901, both he and his assistant repeatedly heard in 
iheir telephone the three clicks which proved that 
ihe electrio waves had traversed the 1,800 miles 
parating St. John’s from Poldhu. - 

In 1902, the site of a power station was chosen at 
Glace Bay in Canada, and when completed Marconi 
eft England for Canada in an Italian cruiser, arriving 
an October 81, 1902. During the whole voyage he 
was receiving from Poldhu in the night time, but 
m the daytime he heard nothing after the distance 
started, the early results were very disappointing. 
Later on,'& site for a new station was found at 
Jlifden, Ireland, and aerials were erected on & new 
principle Marconi had discovered. The Glace Bay 
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and Clifden stations were opened for unlimited public 
service in February 1908. During the Irish rebellion, 
the Clifden Station was put out of action and a new 
station at Caernarvon in Wales was used instead. 

Prior to 1916 it was generally accepted that for 
long-distance transn _..un long waves were essential. 
But in 1916 Marconi began his wonderful experi- 
mente on short-wave transmission, the wave-lengths 
being only about a hundredth of those usually 
employed. Erecting s small transmitting station at 
Poldhu, and fitting a receiver to his yacht Mletira, 
he found in 1028 that with a wave-length of 92 metres 
excellent reception could be obtained up to about 
1,200 miles. The outcome of his work was that the 
Government sccepted the Marconi Compeny's pro- 
poeals to use the short-wave beam system for Imperial 
communications and started building stations capable 
of working with Canada, South Africa, India and 
Australia. Later on, m 1931, Marconi turned his 
attention to the systematio investigation of waves 
only about one metre in length. Using these waves, 
@ transmission system was’put into successful opera- 
tion between the Vatican City and the papal palace 
at Castel Gandolfo. 

To the end of his life Marconi retained the vigour 
of youth. His love for experimenting never waned, 
and he infected his colleagues with his enthusiasm. 
Ho worst Hard poder very soceetel meeps 
his theories. 

Marconi married in 1905 the Hon. Beatrice O'Brien, 
daughter of Lord Inchiquin, who had been lady-in- 
waiting to the Queen of Italy. The marriage was 
dissolved by decree granted at Fiume in 1924. In 
1927 he married the Countess Bexxi-BSoali of Rome. 
He had one son and two daughters by his first wife 
and one daughter by his second. 

During his lifetime Marooni's achievements brought 
him many of the highest honours which nations can 
bestow. His name is a household word all over the 
world. The patience and equanimity with which he 
bore the disappointing resulta obtained by many of 
his early laborious experiments will be for all time 
&n encouragement to young engineering physicists. 


Hemery Homan Jurroorr, who died on June 29, was 
born in Oo. Donegal in the year 1877. In 1895 he entered 
Trinity College, Dublin, from the High School, Dublin, 
and bad a very distmguiabed career there. In 1897 


'he obtained a senior exhibition at the-final freshman 


examination, and in 1898 he wa% first mathematical 
scholar. In 1899 he graduated with a senior moder- 
atorship in experimental science and a junior 
moderatorship in mathematics and a moderatorship 
prize. He spent the next year in London, and in 1900 
returned to Trinity College and entered the Engineer- 
ing School, where he obteined his engineering degree 
in 1902 with honours in all subjects. In the same year 
he wen tlie: MoCallagh, rico; for 67 treatise: onthe 
theory of elasticity. 

Jeffootb spent the next few years in the shops ef 
Armstrong Whitworth and Co., Ltd., and as assistant 
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engineer with Siemens Brothers, and in 1905 went 
to ‘the National Physical Laboratory and there 
became head of the Metrology Department. In 1910 
he returned to Dublin as professor of engineering in 
the Royal College of Science for Ireland. In 1914 he 
became Dean of the College. During the Great War 
years his department was organized most suocessfully 
for the manufacture of munitions. In 1922 he received 
the degree of doctor of science of the University of 
Dublin. From 1918 until 1921 he was secretary to 
the Water Power Resources of Ireland Sub-Com- 
mittee and took an active part in collaboration with 
Sir John P. Griffith, past president of the Institution 
of Civil Engineers, in the preparation of a scheme 
for the development of the water-power of the River 
Liffey. This scheme, though put on one side while 
the power resources of the Shanrion were being 
developed, is now beginning to take practical shape 
under the ægis of the Electricity Supply Board. 

In 1922 Jeffoott left Dublin for London on his 
appointment as secretary to the Institution of Civil 
Engineers, which position he filled until his death. 
His manner endeared him alike to his staff 
and the members of the Institution. He was very 
approachable and welcomed members who called on 
him, especially those home from abroad. His business 
ability and tact cómbined to bring to a successful 
ment departments and public authorities. The 
recent reorganization of the Institution’s activities 
brought much work to Dr. Jeffoott which the state 
of his health made very onerous. His early death, 
on June 29 at the age of sixty years, will prove a 
severe logs to the Institution and an irreparable one 
to thoee who had the good fortune to be his friends. 

Though of exceptionally fine physique—Jeffcott 
was well over aix feet in height and broad in pro- 
portion—he never took an active part in the athletic 
life of his oollege, though he thorougbly enjoyed & 
good game of tennis. . 

Jeffoott achieved considerable success as an in- 
ventor, being best known in this connexion through 
the Jeffoott direct-reading tacheometer. He was the 
author of papers on the vibrations of loaded shafte 
published in the Proceedings of the Royal Sootety and 
Philosophical Magasins, and of papers on water 


; ——— 


Miss Dorothy Sladden . 


By the tragic death of Mias Sladdan in consequence l 


af & motor accident*on Saturday, June 20, a severe 
blow was struck at the science of experimental 
zoology. Miss Bladden was one of those rare people 
an whom Nature has bestowed an inborn love of 
animals and a marvellous skill amounting to genius 
in keeping them in good health and in inducing them 
to breed. ‘She had not had a university education, 
but ghe was taken to the Imperial College by her 
parents as an occasional student, because they saw 
no other outlet for her peculiar abilities which had 
manifested themselves since she was quite a young 
girl. s : 
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After passing through the regular undergraduat 


course, at my suggestion Miss Sladden took up the 


question of the heritability of acquired habit anc 
carried out with indomitable perseverance a series o: 
experiments on this subject which extended over five 
years. She showed that the stick-insect (Carausiu 
morosus) which is & native of southern India bu: 
which has been imported into Great Britain and i 
readily obtainable from dealers, could be induced by 
& series of periods of semi-starvation to accept a foóc 
(ivy) which was at first repugnant to it, and that the 
offspring of such insects accepted ivy more readih 
than did their parents, so that after five or ab 
generations, 100 per cent of the insects accepted ivy 
at the first opportunity. In this species, males oocui 
only at long intervals and the ordinary female i 
parthenogenetic, so that the complications mvolvec 
in crossing different stocks are completely avoided 
Two of her papers on this subject had already beer 
published by the Royal Society, and a third in whict 
she dealt succeasfully with objections which had been 
made to her first two papers, was nearly ready when 
& cruel fate ansiched her away. Fortunately, thie 
paper will be completed by our mutual friend, Mr. 
H. R. Hewer, who aseisted and advised her in 
It may be justly said that Miss Sladden has 
demonstrated’ beyond, reasonable doubt that 
functional mbheritance is a reality ; and this is the 
cardinal question in zoology, indeed in all biology: 
Once this conviction has gone home, the whole course 
of evolution becomes clear and doctrines like the 
recapitulatory theory of evolution which have been 
flercely fought over, follow as & matter of course. 
That functional mheritance must be true is & oon- 
clusion which had already been accepted by leading 
palsontologista and syBtematists in the Britiah and 
other great museums, but the distaste for it felt by 
& certain modern school of biologists ia so great that 
they refused to accept any but direct experimental 
evidence in its favour. This has now been 
by Mise Sladden, and it is a feat which will make 
her name live in the annals of zoology. 
"E. W. MacBnrpz. 





Wn regret to announce the following deaths : 


Prof. E. B. Elliott, F.R.S., emeritus profeeeor oí 
pure mathematics in the University of Oxford, on 


-July 21, aged eighty-six years. 


Prof. W. T. Mather, professor of physice in the 
University of Texas, on June 14, aged seventy-two 
years. ; 

Major Peul Murphy, formerly director of experi- 
mente, Chemical Warfare Station, Porton, on July 14. 

Prof. .8. C. B. Pennington, emeritus professor of 
agriculture in the University of Reading, on dnd 18, 
aged sixty-eight years. 

Sir Charles E. Saunders, formerly Dominion 
cervalist, known for his work on the breeding of 
wheat in Canada, on July 26, aged seventy years. 

Prof. Johannes Walther, emeritus professor of 
geology and palwontology in the University of Halle, 
on May 8, aged seventy-seven years. 
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News and Views 


Sir Denison Ross, C.LE. 


THs retirement of Bir E. pain Hose from siis 
office of director of the Bchool of Oriental Studies in 
the University of London, which he has held since 
the establishment of the School in 1916, has evoked 
numerous tributes of appreciation of his work as 
scholar and administrator, as well as of personal 
regard, which culminated at the dinner at which he 
was entertained as guest of honour on July 26. The 
fact that seven thousand students have passed 
through the School in the twenty-one years of ita 
existence is sufficiently impressive, when it is re- 
membered that before it came into being there were 
virtually no facilities for oriental studies in London ; 
but these figures give only & very imperfect idea of 
the importanoe of the School as an Imperial asset. 
By adding Africa and its languages to the Orient in 
the stricter sense of the term, the School not only 
covers a broader fleld of scholarship than any other 
aingle institution of its kind, but it has also become 
& much valued, and indeed an easential agency m the 
training of officials, missionaries and others, whose 
life-work ie, or will be, among the leas advanced races 
of the Empire. This breadth of outlook and sense of 
public responsibility in the orientation of academic 
studies is largely due to the qualities and experience 
which Sir Denison Ross brought to the task of 
organizing and developing the work,of the School. 
After a grounding in the study of oriental languages 
at Paris and Strasbourg, he travelled extensively in 
the Near, Middle and Far East, and acquired a 
knowledge of Asiatic languages and cultures no less 
extensive. This may be seen in his published works, 
which range from oritical works of scholarship to 
appreciations of art and literature. Perhaps not the 
least scientifically interesting is a polyglot list of birds 
in Turki, Manchu and Chinese. No lees important, 
however, than his gift of tongues was his educational 
and administrative experience durmg his thirteen 
years in Calcutta, which had proved and strengthened 
his ability to arouse enthüainam for Oriental scholar- 
ship in others. ; 


Prof. C. G. Cullis 


-AT the end of last year, Prof. O. G. Cullis retired 
from the chair of mining geology which he had held 
at the Imperial College of Science and Technology, 
London, since 1980. He became a student demon- 
strator in the Geological Department of the College 
so long ago as 1800, and was thus a member of the 
staff for nearly half a century, having been professor 
of mmeralogy before he was appointed to the chair 
of mining geology. Prof. Cullis’s former colleagues 
and students, many of whom are scattered over all 
parts of the world, recently assembled at the College 
to present an album to him containing their signa- 
tures, and to record their appreciation of his work 
and influence. In this tribute the subscribers say : 


of the world. 


“Generations of studente will ever remember Pro- 
feasor Cullis as the ideal university lecturer. To few 
is given the skill to expound with such grace and 
effect the great truths of geology. We know the 
labour that is necessary for the attamment of ap- 
parent ease and simplicity: and here we see an apt 
example of ars est celare artem. But not only as a 
teacher will his students remember him: as & wise 
friend and mentor he was always accessible, and 
expert alike in directing their studies and in helping 
them to find their feet in the great world outside the 
College." In addition to the album, & cheque for the 
balance of the fund subscribed was presented to 
Prof. Cullis and a handsome electric clock to Mra. 
Cullis and him jomtly. Prof. Cullis has presented 
the cheque to the Governing Body of the College, 
with the suggestion that the inoome accruing from it 
should be used for the benefit of the mining geology 
department or students at the discretion of the 
professors of geológy and mining geology department 
with the rector. The Governors have accepted this gift, 
and have resolved that the name of Prof. Oullis 
should be associated with the fund. 


The Promotion of Peace 

A petition to His Majesty’s Government has been 
signed by & large number of distinguished people 
urging the Government to seek to avert the calamity 
of war by promoting an international inquiry into 
the fundamental causes of rivalry and unrest among 
the nations. The petition urges His Majesty's 
Ministers to take the initiative in this matter by 
inviting all other fully self-governing States, Dom. 
inions or Colonies to combine with Great Britain 
on equal terms in setting up expert commissions to 
ascertain and reporb upon the basic facts in regard 
to such questions as access to raw materials, and 
world markets, colonial development and the problem 
of surplus populations, foreign loans and credits, 
trade restrictions and international exchange. The 
signatories affirm their belief that if Great Britain 
showed an earnest desire to solve these problems, 
with full and impartial consideration of e)l just 
claims, her example would encourage the establish- 
ment of confidence and good will among the-peoples 


Tua signatories of this petition include many heads 
of universities and colleges, more than one hundred 
‘fellows of the Royal Society, nearly as many dis- 

writers as well as the archbishops, bishops 
and other Church leaders, and a number of members 
of Parliament. Representatives, individuals of all 
parties and officials of a large number of important 
organisations of all kmds throughout the country, 
have added their signatures, indicating the remark- 
able and extensive support which a 
body of opinion is prepared to afford the British 


186 


Government in the role of world peace-maker. The 
action already taken by the League of Nations, and 
- approved by the Government, in promoting an 
inquiry into raw materials is obviously in line with 
the wishes of the signatories. The first easential step 
is to establish the facts in these matters beyond 
dispute, and the wisdom and urgency of this step are 
the more obvious in view of the refusal of certain 
countries to participate. If, in spite of such refvsal, 
the British Government resolutely persists in & 
search for some way of reconciling the conflicting 
claims of different countries, convincing proof will be 
afforded of Great Britain’s desire to promote peace 
based on a foundation secure because it is just. l 
Belfast Meeting of the British Medical Association 
Tam British Medical Association held its one 
hundred and fifth annual meeting at Belfast last 
week under the presidency of Prof. R. J. Johnstone, 
professor of gynsoology in the Queen's University of 
Belfast. The main theme of his presidential address, 
entitled “Some Thoughts on Medical Education”, 
was medical education, undergraduate and post- 
graduate. As a university teacher and member of 
the General Medical Council, Prof. Johnstone was 
able to speak with authority from practical ex- 
perience. He said that the critio of medical education 
generally assumes that the teachers ahould, at the 
end of the five years curriculum, turn out the 
general practitioner’ as a finished product, and 
blames them if they do not do so, although no one 
expects a finiahed surgeon, anatomist or pathologist 
at the end of this period. The specialist must know 
almost everything about his subject, the general 
practitioner must know something about almost. 
every medical subject, and the course the latter has 
to pursue cannot be lees difficult than that needed 
by the former. Although clinical study must have a 
considerable place in the education of the under- 
graduate, it is a fallacy to consider that clinical 
training is the be-all.and end-all of medical education. 
There must be an adequate background of human 
anatomy, physiology and pathology provided by 
medical education. Prof. Johnstone also alluded to 
the existence of dreary lectures and dull teachers, 
Sand suggested that courses of instruction in the art 
of lecturing might be instituted for those appointed 
to teaching posts., "n i 
Nutritiônàl Requirements of Pregnancy 
Ar & joint meeting of the Sections of Obetebrios 
and Gynseology and Nutrition, a discussion took 


place on the nutritiónal requirements of pregnancy. . 


Bir, Robert MoOarrison said that the food essentials 
needed by the prospective mother are, in order of 
precedence : .(1) milk and milk producta; (2) whole 
or lightly milled oéreala, particularly good whole- 
meel or standard bread, and oatmeal ; (3) green and 
leafy vegetables; (4) root vegetables, particularly 
potatoes, carrots and onions; (5) fruit, inoluding the 
tomato; (0) pulse; (7) eggs; (8) meat, inoluding 
fish, fowl and glandular organs. To these should be 
adfled, in Great Britain, a daily teaspoonful dose of 
cod liver oil; a portion of yeast -extract is a wise 
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precaution. Dame Louise Mollroy also stressed the 
value of fresh fruit and vegetables, herrings anc 
wholemeal bread. She suggested that leasons and 
demonstrations in the preparation and storage oi 
food might well form a part of the work of ante. 
natal clinics. Other speakers also emphasized the 
importance of an adequate supply of vitamins during 
pregnancy. The incidence of puerperal pyrexia 
seems to be diminished by these means. 


Maiden Castle, Dorchester: Excavations in 1937 
Excavarross have now been resumed at Maiden 


- Castle, Dorchester, under the direction of Dr. R. E. 


Mortimer Wheeler and Colonel O. D. Drew on behali 
of the Society of Antiquaries and the Dorseb Natural 
History and Archwological Sooiety (The Times, 
July 26). Three areas are to be explored in the 
coming season. At the eastern entrance, the unex- 
pected discoveries made last autumn towards the 
close of last season's work will be further examined. 
These earlier fortifications, partly of masonry and 
dating from the third century 5.0., whioh were found 
beneath the earthworks screening the entrance, 
include two outer gateways, which with the inner 
gateway constitute a complex plan hitherto unknown 
in prehistoric fortifications. Outside these are areas 
in which iron was smelted and burials took place. 
The latter should afford further evidence of the 
physical characters of the inhabitanta, who according 
to the skeletons found last year were of a small build. 
Within the fort, investigations will be directed firstly 
to the Neolithic trenches found last year near the 
temple, which may have been’ part of the inner 
defensive system of the Neolithic partial occupation 
of o. 2000 5.0. ; and secondly to the original western 
entrance, which was found m December last, but 
was not then explored. This last is marked by & gap 
in the rampart, which shows the original western 
limit of the castle, and should reveal the plan of the 
earliest gateway known. The first important discovery 
of the season is that of approach roads diverging in a 
north-easterly and south-easterly direction, which 
were superseded and abandoned in the first century 
B.0. and are thus among the earliest metalled roads 
known in Britain. f 5 


Evidence of Early Man at Bethlehem 
To the antiquities from Tell Duweir on view at 


` the Wellcome Research Institution (see NATURE, 


July 17, p. 99) have'been added, since the opening 
of the ‘exhibition, finds from the Bethlehem Bone 
Beds, which are being excavated by the Wellcome 
Marston Arohsological Research Expedition to the 
Near East. The work of investigation is being carried 
out by Miss D. Bate and Mise E. Gardner. The great 
pit, from the clays of which these finds are derived, 
appears to be a swallow hole. Rock has been redahed 
on two sides, while on the third side what appears 
to be only a thin sheet of sloping deposita remains ; 
but until bottom has been reached the exaob form 
cannot be determined. There are indications that the 
cavity may.fork as deposits are followed. further. 
Among the animal remains found in. 1037; fhe most 
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striking is. the hinder.pert of the carapace of a 
gigantio tortoise, together with some detached platee 
and a bone of the same species. By way of contrast 
is tho fossilized bone of a diminutive species of 
tortoise. There are also shown part of the tooth of 
an elephant—the first identification of an elephant 
in Palestine was from this upper cheek-teeth 
of a rhinoceros and evidence of & very small form of 
horse, new to the fauna of Bethlehem. Although 
there has not yet been opportunity to identify the 
species with certainty, the indications point to a 
probably Lower Pleistocene horizon, or even possibly 
Pliocene. With the &nimal remains are shown flinta 
selected from a larger number which were found in 
the bone beds and associated with the fossil fauna. 
Of these, one is apparently a core, while the others 
are of characteristio Eolithic or pre-Palsolithic forms. 
Both the character of the flaking and the forms would 
"eem to place their human origin beyond question. 
Their association with the animal remains in a definite 
geological horizon constitutes them tbe earliest 
evidence of man’s existence yet discovered in 
Palestine. The exhibition will close on August 7. 


“Caves and Caving” 

Tas British Speleological Association, which met 
for its second annual conference at Bristol on July 
28-26, may now be regarded as fully established. 
Tt has acquired Cragdale House, Settle, Yorks, 
for its headquarters—e ‘shilling fund’ to rae £500 
has been initiated for its equipment by the women 
members—and it has issued the first number of a 
publication under the title "Caves and Caving” (1s., 
annual subscription 4s. 6d.), in which speleological 
studies will be treated scientifically, but m popular 
form. The first issue opens with Sir Arthur Keith’s 
preaidential éddreas “History from Caves”, delivered 
at Buxton last year, fronted by an excellent portrait 
of the author; Prof. L. B. Palmer follows with an 
account of the objects of the Association and ite 
work up to the preéent, the latest underteking to 
which he refers being the systematio study of the 
aquatic fauna to be found in cave streams ; Mr. E. 

reviews the life-work in speleology of the 
veteran, M. E. A. Martel, honorary member of the 
British Speleological Association, and honorary 
president of the Spélóo Club de-France at ite founda- 
tion in 1930. Mr. A. Lelie Armstrong counsels 
caution in ‘Cave Exploration as a Science”; and 
Dr. Franco Anelli gives an account of the recent 
descent into La Prete Cavern in the Lessini Mountains 
of the Veronese, Italy, the deepest known cave in 
the world, when & depth of 637 metres (approxi- 
mately 2,000 ft.) was reached. At the recent’ field 
meeting’ of the British Speleological Association at 
Gaping, Ghyll Hole, Ingleborough, Yorks, 856 descents 
were. made and half a mile of new passages were 
explored. This is Britain’s largest cave. The history 
of ita exploration is reviewed by Mr. E. Simpson in 
.& contribution, to be continued. Among other articles 
is a first instalment af the extremely valuable record 
of cave finds, arranged under caves, which is being 
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It will, when complete, show the present location, 
museum or other, of all animal remains and arte- 
facta of archmological interest found in British caves, 
so far as can be ascertained. 


New Penguin-breeding Record at Edinburgh 
Tum Scottish National Zoological Park at Edin- 
burgh has long been famous for its penguins—not 
only for their number and variety and fine condition 
but also for the manner in which they have bred 
there. The king penguin bred first in the Park 
eighteen years ago, and since that time fifteen king 
penguin chicks have been.bred and reared. The 
ringed penguin and the rookhopper- penguin both 
bred in the Park two years ago. These were the 
first occasions on which these three species have bred 
in Britain, and probably the first time they have 
bred in captivity anywhere. The latest achievement 
of this kind is the breeding of the gentoo penguin. 
The gentoo penguin comes next in size to the king 
penguin. While the king penguin makes no nest 
but holds ite single egg on its feet during incubation, 
and the rockhopper penguin and ringed penguin 
make a rough nest of a heap of pebbles, the gentoo 
penguin prefers something softer, and collects dead 
grass, twigs and small sticks which it shapes into 6 
nest. It was nearly two months after 
the beginning of the nest building that the first egg 
was laid, and a second egg was laid five days after 
the first. Both parente shared in the work of incuba- 
tion, and took their turns fairly regularly. The first 
egg hatched after an incubation period of flve weeks 
and four days, but the second was infertile. Thé 
chick has a nestling coat of pale grey on the back 
and white underneath, and it was observed to feed 
on the day it hatched. It feeds, as do all ‘baby’ 
penguins, by taking partially digested fish from the 
throat of the parent bird. 


Acquisitions at the British Museum (Natural History) 
Mz. J. L. CHAwongrH-MuBTEBRs has presented to 

the Department of Zoology 82 birds belonging to 81 
species, and a few field mioe, which he collected in 
the High Atlas Mountains, above Marakesh, in the 
early part of the year. Included among the birdse 
are examples of the rare crimeon-winged finch, an 
alpine &ooentor, and local forma of the dipper and 
shore lark. The Entomological Department has 
received a welcome ‘gift in the letter-book of Dru 
Drury, a famous collector and describer of insecte 
(1725-1808). He was a gol livmg in London 
who had correspondents in Afia, Africa, America, 
and Australia. This book contains copies, in his own 
hand, of letters written by him to his friends, his 
collectors, and his business connexions during the 
years 1761-1780, and gives a valuable insight into 
proceedings during that period. Ac- 

companying this volume, and similarly preeented by 
Mr. Charles Dru Drury, are a copy of the auctionesr’s 
catalogue of Dru Drury’s collection (1801), and a 
small collection of letters addreased to him by Oerl 
Linné tbe younger, by A. R. Lewin (from Australm), 
and by other well-known contemporary naturalists. 
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Aoceegions in the Department of Geology include a 
collection of nearly 200 fossil fruts and seeds from 
the Cromer forest bed, all described and figured by 
Mrs. E. M. Reid and her late husband Dr. Clement 
Reid, and now generously presented by Mrs. Reid. 
The Trustees approved the purchase for the Depart- 
ment of Minerals of & nugget of well-crystallized 
iridoamine (oamimdium), weighing nearly an ounce, 
from Adamafleld near the source of the Derwent in 
Tasmania. There is & larger nugget already m the 
collection weighing nearly two ounces and reputed to 
be the second largest nugget of pure iridoamine, but 
it is lesa well crystallized than the specimen now 
See Other important purchases are a slice 

weighing 1, 887 grammes of a rare type of meteorite— 
a pallasite—from Springwater, Sascatchewan, a fine 
surichaloite from Utah, and a fine group of laumontite 
and & large crystal of adularia from northern URN. 


"Televisor, Telegraphy, Telephone 

Tam word ‘Televisor’ was coined by Mr. J. L 
Berd in 1925 to describe apparatus for television 
and was registered by him as & trade mark. On 
account, however, of the general adoption of the 
word in the United States and eleewhere to denote 
&ny kind of television apparatus, Baird Television, 
Ltd., has decided to abandon ite registration as a 
trade mark, so that m future there will be no re- 
striction upon the use of the word in connexion with 
television. ‘Televisor’ may thus be used in future as 
freely as ‘telegraph’ and ‘telephone’. The word 
telegraph was first applied by Chappe in France, in 
1792, to his invention of the semaphore system of 
transmitting messages to a distance; and the word 
telephone was used by Sudré in 1828 for a system 
of signalling by- musical sounds. It was employed 
in 1844 to describe a powerful wind instrument to 
convey signals at sea during foggy weather. Philipp 


Reis, in 1861, called his ingenious instrument a tele- ^ 


phone, so that he may be regarded as the inventor 
of the name of the modern mstrument. Alexander 
Graham Bell adopted the word in 1876 for his 
“Electrical Speaking Telephone". 


e The Earl’s Court Exhibition Centre 
Taa new Earl's Court Exhibition building, erected 
on the site of ite predeceasor, is approaching com- 
pletion, It will be the largest permanent exhibition 
and sports centre in the British Isles. The site covers 
approximately twenty acres, the new buildings 
enclosing nine acres. The mam arena is unique, as 
it ia the largest oorferete building in the country. 
There are no leas than sx electric railway tracks 


running underneath the mte of this exhibition. - 


These ‘tracks were covered in by tunnels or bridged 
without interrupting the railway services. The main 
hall itself 1s 250 feet by 350 feet without columns, 
and has seating accommodation for about 25,000 
people. A swimming pool having a capacity of 2} 
million gallons of water is provided. An account 18 
given in the Zlecirical Times of July 1 of the problems 
connected with the heeting and lighting of the 
exhibition. Complete designs and estimates ‘were 
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got out for all reasonable methods of doing this. The 
first step taken was to prepare designs and costa fo: 
a complete generating power station for the Exhibitior 
and alternatively to use boiler-houge plant for heating 
purposes. This was compared with possible tariffi 
obtained from the Fulham Power Station for ar 
electrio service for lighting power and complete 
heating of the building by electric thermal storage. 
The estimates were considered by the Company and 
its consultants, the conclusion being that elec. 
tricity for all purposes was the best sehame. The 
Fulham Borough Council has undertaken to carry 
out the complete installation of all the electrical 
plant and services required up to the pomt of low- 
tension distribution together with the electric thermal 
storage plant, and the work is now on the point of 
completion. A permanent form of fire-fighting equip- 
ment is installed at every substation. The heating 
of the whole of the building is carried out by an 
electric thermal storage hot water plant which is 
much the largest plant of this kind in the British 
Tales. 


] 


History of Alchemy 

THERN are welcome signs of an awakening interest 
in the history of science, the study of which has until 
recently received surprisingly little recognition among 
the mereasing body of scientific workers in Great 
Britain. The appearance last year of Annals of 
Sotence, a quarterly journal devoted to the history 
of poet-Renaissanoe science in general, has been 
quickly followed by another publication entitled 
Ambiz, which is to deal with the specialized study 
of alchemy and early chemistry. Ambiz is, indeed, 
the official journal of the newly founded Society for 
the Study of Alchemy and Early: Chemistry. The 
first issue is dated-May 1987; the second number 
will appear in November 1937; and thereafter 1t 
will be published as & quarterly. At first sight, the 
subject may appear too restricted to afford material 
for a quarterly periodical, but. this impression is 
corrected by supplementary glances-at Sir Robert 
Mond’s introduction and the ‘later contente of this 
issue. “Alchemy,” writes Sir Robert, ‘records not 
onty Man’s groping for the truth and for the enrich- 
ment of his experiences, but at the same time the 
widening of the Human Mind and the accompanymg 
evolution of thought.” 


ANOTHER point of view is presented by Prof. J. 
Ruska in his contribution on “Methods of Research 
in the History of Chemistry’. Here he states that 
“we continually need new texts, we need summaries 
of contenta, translations and commentaries . . ..ave 
need also the application of the keenest critical 
methods.” Amitz has already begun to supply 
material of this kind. Thus, Prof. J. R. Partington 
contributes & fully documented article entitled 
“Albertus Magnus on Alchemy”; Dr.-F. Sherwood 
Taylor, the editor, writes upon “The Origins of Greek 
Alchemy” ; Mr. Gerard Heym opens & useful “Intro-_ 
duction to the Bibhography of Alchemy”, and also 
discusses the “Aurea Catena Homeri". There are, 
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in addition, a report of a discussion upon chemical 
and alchemical symbolism; a translation of "The. 
Visions of Zosimos”, by Dr. Taylor; end reviews ' 
of four recent books, including notably Prof. Part- 
mgton’s “Origins and Development of Applied 
Chemistry” and Prof. J. Read’s "Prelude to Chem- 
stry”. The nature of these two works, differing so 
widely in scope and treatment, convey some idea 
of the ambit of Ambix. : 


Public Health in British India during 1934 

' Tem annual report of tho Publio Health Com- 
missioner with the Government of India (vol. 1), 
recently issued, surveys the vital statistics, public 
health and public health services of Britiah India for 
the year 1984 (Govérnment of India Press, New 
Delhi, 1936. Rs. 6 As. 2, or 10s.). The mid-year 
population is estimated to be 275,758,570, the births 
wore 9,288,897, a rate per 1,000 of 84, and the deaths 
numbered 6,856,244, & rate per 1,000 of 25. The 
infant mortality per 1,000 live births was 187: Of 
the causes of dedth, malaria heads the list with 
1,319,026 deaths, and this figure does not include 
the mortality caused indirectly by malaria. Deaths 
from respiratory diseases numbered 488,018, those 
from d and diarrhoa 285,110 and from 
cholera 199,708. ' Smallpox, with 83,928 deaths, 
caused a greater mortality than plague, with 80,181 
deaths. At the Research Institute, Kasauli, a number 
of cases of make-bite have been treated with anti- 
venomous serum with a high percentage of recoveries 
—25 out of 29 cases of cobra bite, and 12 out of 18 
cases of bite by Russell’s viper. Lieut.-Colonel Jolly, 
the Commissioner, believes that the intensive public 
health propaganda carried out during the last ten 
or twelve years is beginning to bear fruit, and that 
interedt is increasing in such mattérs as rural recon- 
struction, nutrition, child welfare and the prevention 
of epidemics. 


Examinations in the United States 

EXAMINATION, as a teacher's tool, haa undergone 
remarkable modification in the past sixteen years in 
the United States. The search for an mstrument of ' 
precision for the use of teachers in examining their 
pupils has engaged the ingenuity of a host of in- 
vestigators, and. the resultant devices, the true-false, 
the oompletion, the matching, the multiple-choice, 
the one-word, the problem and other objeotive-type 
testa have, to a large extent, supplanted the eesay 
teet. The United States Office of Education has 
recently iseued a report (Bulletin 9/1036, Washington : 
Supt. of Documents. 10 cents) on testing practices 
of secondary school teachers of 1,600 schools, as 
described by themselves. Ib appears that, when - 
constructing testa, about seventy-four per cent of 
them make use principally of the objective type, anly 
sixteen per cent rely chiefly on the easay test and 
ten per oent mak». use of both. The report 
shows that the new style.of tests is popular with 
teachers. Their simplicity appeals to them. But it is 
qlear that their employment calla for watchful control. 
A principal advantage claimed for them—that a large 
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number of items can be answered in a short time 
and the subject-matter can thus be the more 
thoroughly sampled—has been unrealized in many 
cases through not using a sufficient number of 
questions. Of intelligence testa, the report says that 
few teachers really use the results. 


The Swiss Earthquake Service 

Tus Swiss Seismological Commission, afterwards 
the Swiss Earthquake Service, is the oldest committee 
engaged i in the study of earthquakes. For ite founda- 
tion in 1878, we are indebted to the veteran geologist, 
Prof. Albert Heim. Two years later, it was followed 
by the British Association Committee on earthquakes 
in Japan, which, on Prof. Milne's return to Great 
Britain in 1895, enlarged its scope as the Seismological 
Committee. In 1888, shortly after the destructive 
Ischian earthquake of July 28, a geodynamic section 
was added to the Central Meteorological Office ab 
Rome, which still carries on ita useful work of study- 
ing Italian and other earthquakes; and, in 1892, 
the Imperial Earthquake Investigation Committee 
began its similar, but more extensive, work in Japan. 
The Swisa Committee, under the direction of Dr. E. 
Wanner, has recently issued ita Jahresberiché for 
1985, contaming three valuable tables, the first on 
earthquakes sensible in Switzerland, twenty-seven in 
number, none of which reached destructive intensity ; 
the second, of eighty earthquakes with origins as a 
rule leas than three hundred miles distent; and the 
third, of a hundred and fifty earthquakes recorded at 
the five Swias stations (Zurich, Chur, N Neuchátel, 
Basel and Sion), the distances of the origins being 
not lees than six hundred miles. 


Discussion on Lubrication and Lubricants 

THE Council of the Institution _of Mechanical 
Engineers, with the co-operation of other societies 
and institutions, has decided to hold a generál dis- 
cussion on lubrication and lubricants on October 18— 


' 15, when a series of some 140 papers from leading 


authorities throughout the world will be presented. 
The opportunity will be taken to review the present 
state of knowledge by means of & general discussion 
among those especially interested and qualified to 
discuss the major problems of the subject, with 
objects such as to endeavour to establish a correlation 
between theory and .practice and to shoy how 
bearing design can be applied, to relate academic 
research with trade practice, to obtain current views 
upon bearing metals, and to review the signifloance 
of laboratory testa, including wedr and friction testa. 
An exhibition will be held at the Science Museum, 
South Kensington, to illustrate the sübjecte under 
discussion, and will be devoted to lubricanta, bearings 


and bearing materials, as well as to testing and other. 


apparatus. The exhibition will be open for & fort- 
night from October 13. Support for the discussion 
has been given by twenty-nine British societies and 
technical institutions and by ten over-sees societies 
and technical bodies. ‘The complete proceedings will 


be issued as & bound volume. Advance copies of the, 


papers will be available for use. at the meetings. 
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Application forms for tickets of admission and for 
copies of papers, and further information about the 
discussion may be obtained from the Secretary, 
Institution of Mechanical Engineers, Storey’s Gate, 
Bt. James’s Park, London, 8.W.1. 


A Naked-eye Group of Sunspots 

A vmaY large group of sunspots, that is likely to 
develop into the largest group so far recorded during 
the present eleven-year cycle, came into view at the 
sun’s east limb on July 22 in latitude 81°N. The 
date of central meridian passage is July 28-5; on 
August 4, the group will reach the sun’s west limb. 
The group comprises a large leader spot and a fol- 
lower of composite structure ; these, with companion 
spots, ‘covered no leas than 2,000 millionths of the 
sun's hemisphere on July 24. On July 26 (the date 
of this report) the two chief component spots could 
be distinguished separately with the naked eye. 


| The Night Sky in August 
THs moon is new on August .6 at 12-6" and full 
on August 225 at 0:8b U.T. Conjunction with the 


planet Venus occurs on August 8 at 9h, and from the. 


northern part of England and in Scotland an occulta- 
tion can be seen (see NATURE, July 17, p. 108). On 
August 18 ab 28, there is a conjunction with Jupiter, 
and on August 24 at 204 a conjunction with Saturn. 
On August 30, the moon occults the 5th magnitude 
star,'o Tauri, the re-&ppearanoe at Greenwich taking 
place at 3h 207 at position angle 314? from the 
moon's north point. From sunset until eunrise 
during August, four bright planete are visible. Mara 
seis before midnight; Jupiter is on the meridian at 
211^ in the middle of the month, followed by Saturn 
at 23^; whilst Venus rises at abgut 1jà and is a 
brilliant object in the early morning skies, passing 


between Procyon and Castor and Pollux towards the ` 


end of the month. Uranus is nearly stationary in 
Aries and may be picked out from the background 


of stars of similar magnitude (about 6”) with the ` 


help of the map givén on p. 57 of the B.A.A. Hand- 

book. At about 21h the constellations on the meridian 

offer almost unlimited scope for interestmg ‘sweeps’, 
e which should include double stars such aa a Herculis, 


9 Serpentis, B Cygni, y Delphini and 3 Cephei. The 
latter star is a notable short-period variable giving 


ite name to a class of variable which, recognizable in ' 


the nearer extra-galaotio nebuls, enables the distances 
of these remote systems to be determined. Of the 
nebuls and star clusters to be viewed with binoculars 
or a small teleecopé, the ‘ring’ nebula in, Lyre, the 
*dumb-bell' nebula in Vulpecula and the star cluster 
in Hercules should be easily located by means of a 
star atlas. The generel outline of the Milky Way 
may also be studied with binoculars, noting the 
bifurcation near the bright star, Deneb, and the star 
clouds near the southern horizon. It may be recalled 
that towards a point At B.A. 18h 4m; Deo. +81° the 
solar system is moving into space with a speed of 
12 miles & second. Between August 10 and 12, in 
particular, the sky may be watched for meteors of 
the Perseid stream. An ephemeris for the comet 
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Grigg-Skjellerup is given on p. 82 of the BAA 
Handbook and also one for the comet Encke, which 
may possibly be picked up before long on its return 
to perihelion due next December. The periodicity of 
this comet, only 38:3 years—the shortest known 
period for a comet—was first recognized by Encke 
m 1819. 
Announcements 

The Earl of Rothes has accepted the appointment 
of chairman of the governors of Faraday House 
Electrical Engineering College, in succession to the 
late Lord Castletown. 


Ds. L. J. Srmvame, formerly keeper of minerale in 
the British Museum, has been elected a corresponding 
member of the Société Géologique de Belgique. 


Pror. L. J. Wrrrs, professor of medicine in the 
University of London and physician to 8t. Bartholo- 
mew’s Hospital and Prof. G. E. Gask, emeritus 
professor of surgery in the University of Landon, 
have been appointed members of the Medical Research 
Council, in succession to Bir Thomas Lewis and Sir 
David P. D. Wilkie, who retire on September 30. 


. Tum Trustees have appointed Dr. 8. Ochoa of the 
University of Madrid as Ray Lankester investigator 
for 1987, and Dr. Ochoa began his researches at the 
Marine Biological Association's laboratory in Piy- 
mouth on July 1, his subject being the experimental 
relationship of structure to environment in‘ fiahes 
and other animals. This work is a continuation of 
previous researches at, Madrid and Heidelberg on the 
same subject. 


Tun first International Congress of Medical Publio 
Health Officers organized by the syndicate of French 
medical hygienists under the auspices of the Health 
Section of the League of Nations will be held in Paris 
on October 20-21 under the presidency of Prof. J. 
Pariset. Further information can be obtained from 
Voyages Duchemin-Exprinter, 26 Avenue de l'Opéra, 
Paris le: 


Tas twenty-ninth Annual Autumn Meeting of 
the Institute of Metals will Be held at Sheffield on 
September 6-9. “On September 6, Dr. D. R. Pye, 
deputy diretor of scientific research, Air Ministry, 
will deliver the sixteenth Autumn Lecture entitled, 
‘Metallurgy and the Aero Engine”. Further informa- 
tion can be obtained from the Secretary, Institute of 
Metals, 80 Victoria Street, London, 8.W.1. 


THs fourteenth annual conference of the Aseooia- 
tion of Special Libraries and Information Bureaux 
(ASLIB) will be held at Gonville and Caius College, 
Cambridge, on September 24-27, under the pro- 
sidency of Sir Harry Lindsay, director of the Imperial 
Institute, who will give an addreas on ‘‘The Inter- 
relation between Science, Agriculture and Industry’. 
Further mformation can be obtained from the 
General Secretary, ASLIB, 31, Museum Street, 
London, W.C.1. 
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the Editor 
by his correspondents. 


. $niended for this or any other part of NATUBB. No notice is taken of anonymous communioations. 
NOTES ON POINTS IN SOME OF THIS WHAK’S LĦTTARS APPHAR ON P. 200. 


CORRESPONDENTS ARN INVITMD TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Some New Types of Pleochroic Haloes 


EXAMINATION of a large number of biotite speci- 
mens from all parte of the world by ry students 
and myself! has shown the existence of six distinct 
types of pleochroio haloes. Two of these, the common 

due to uranium and the rarer thorium type, 
arise from perent:radioaotive elements of such long 
periods that a-rays are still being emitted and the 
darkening of the ring structure is still progressing 
in-these haloes, The remaining four types appear to 
arise from parents of such short iods that all 
activity must have long ainoe The first two 
types jay be referred to as ‘active’ haloes and the 
last four as ‘extinct’ haloes. 

To avoid premature implications as to their origin, 
the extinct types will be designated as A, B, O and 
D. The A type is similar to that deeoribed by Joly* 
as “emanation haloes”. Types B, O and D are 
‘believed to be new. A photomucrograph of a O type 
halo ig shown as an example in Fig. 1. 





The A type has one ring, B has two rings, C three 
rings and D one ri Certain subsidiary rings, 
mainly due to the actinium family, are oa idadi 
found. The resulte of measurements of ring radii 
with the halo photometer are shown in the accom- 
penying table. 








n 
Type Pang radius ' Assoctated Number In 
in microns a-partacle group 
T i 

A 19-80 ^ Po 62 

B 34 49 Rav’ 2i 
20 00 Po 34 2 

C “s —— Rav’ 23 

' 24-05 Rad 25 

19-85 ! Po 21 

D 16 21 Ra 26 








In the third column is shown the a-partiole, the 
range of which agrees with the ri radius within the 
limit of experimental error and which ap to be 
the most probable parent of the halo ring m question. 
The fourth column shows the number of rings actually 
measured on the photometer records of a limited 
number of very good haloes mounted on slides and 
sorted out as to by visual inspection. 

It is to be noted t all six of haloes may be 
accounted for by known radioactive elementa, and 
that the ring radii appear to be constant in haloes 
contained im minerals of all geological ages. ; 

The extinct haloes are fairly common, except 
type D, which is rather rare. All have been observed 
in more than one biotite specimen. Compound haloes’ 
are alao found which are due to the ition of 
two extinct types, notably 4 and 0. Extmot haloes are 
often found arranged along irregular lines the course 
of which has little relation to the crystal directions. 
Often a distmct narrow channel is visible, which 
passes through the centres of the haloes and is some- 
times surrounded by a faintly darkened tubulation 
the radius of which 1s that of the haloes. 

It seams clear that an explanation of the mode of 
formation of these new types of haloes lies in hydro- 
thermal action, but a detailed consideration is beyond 
the scope of this letter. A full account of these 
haloes and a discussion of the mechanism of their 
formation will be given shortly elsewhere. 

: G. H. HENDERSON. 

Dalhousie University, 

"Halifax, N.8. 
June 12. 
1 Proc, Roy. Soo, A, 14%, 563, 681 (1031); 188, 199 (1937). 
* Phl, Trans., E17, 51 (1917). 





e 

Colchicine, ‘Phytocarcinomata’ and Plant Hormones 
CoLomomas has been shown to produce a bulbous 
hypertrophy of the root tips and coleoptile of wheat 
seedlings}. In these swellings, the appearanc’ of the 
mutotio figures closely resembloa those found in 
certain organs of animals treated with oolohicine, 
and also in malignant tumours pf animals*.*, In this 
, the action of colchicine appears to be similar 

to that of B. tumefaciens, which causes the 'phyto- 
carcinomate’. On the other hand, A. P. Dustin‘, 
Amoroso! and Peyron et al have claimed that colchicine 
inhibite the growth of malignant tumours in animals. 
_ I have tested the effect of colchicine on the growth 
of tumours in planta by the following method. 
Seventy tomato plante (var. Kondyne red), grown in 
pots, were inoculated on the same day, with & virulent 
strain of B. tumefaciens, five inoculations being made 
on the mam stem of each plant. The planta were 
then divided into flve groupe. One group was ubed 
as a control; colchicine was tested on another 
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group; and the other three groups were used for Interaction of Nuclear Particles 
se carte ta that I shall mention later. F the resulta of scattering o i the 
lohicine in a 1: 10,000 aqueous solution was arses del ph penceatiy favoured! hs bipes ad 


introduced through a cut in the stem, by a method astion forces in nuclei do not depend on the charge of 
I have previously described’. On the average, the particles concerned. Then the general interaction 
2:5 mgm. of the substance was absorbed by each potential for two payticles 1 and 2, either.of which 
plant during the period March 18-May 14, 1937. . may be a proton or a neutron, can be expreesed as : 
The accompanying table shows that the effect of this ` X : : 
treatment was an inhibition of the growth of thé’ Un —[W + $B(1 + (0,54) ) — 4H(1 + (03) ) — 
tumours in the inoculated planta. AEN. £MU (99) 0 + (TW aa) (1) 

The other three groupe of plante were used in con- Here o, is the spin vector of the particle + and q; the 
trol experiments, designed to teet the possibility that’ formally analogous ‘‘isotopio spin vector’’*; qi haa 
hormonal changes in plants influence the growth of the value + 1, if ¢ ig a proton, and —1, if 4 is a 
plant tumours. An attempt was made to influence neutron; W, B, H and M are four constants. From 
the plant hormones by the following three methods: (1) we obtain (W + B  H-4 M)J(r) as the potential 

(1) I excluded light from the terminal buds of one in the ground state of the deuteron. If J(r) is corre- 

of plants by capping them with a black oloth*, spondingly normalized we may puli: : . 
on tha grounds thai the imineo e EERE on abe W+B+H+M =] ae (2) 
elaboration and circulation of growth hormones in The value of the energy of the singlet state, as 
plante is well known. ‘ derived from scattering experimenta, is then accounted 

(2) In another group I removed. the flowers, for very cloeely if we put: Doc 
because this also influences the elaboration and W—-B-H-Mc-|ji (8) 
circulation of plant hormones. : 

(8) I administered palmitic acid to the last group „ Other relations n, ee EF 
of plants, because palmitic acid, administered to E — " gren om i ihe fist Shae 
animals simultaneously with sex hormones, increases _ reit and Feanberg* Fav: - 
the effect of the hormones’. The substance was  L998vy nuclei with extremely large binding energies 

n" » : do not exist is lained if we put: ; 
administered to the plante in two successive doses CEP . 
of 10 ml. of a 5.: 1,000 solution per plant, and the a, = 4W + 2B — 2H — M a0 (i). 
solution was poured directly on to the soil. The ‘Further, since heavy nuclei of zero charge are 
PERR oe carried out in essary experimentally unknown, we must have. ; 
conditions (the ouso was gen at m REL 
disposi Ly Malte A. Bene or ARR "y a = 2W E B —3H — M. <0 (ii) 

Further considerations by Volz‘ 
led him to,conclude that a, is very 
nearly zero (which is in agreement 
with the resulte of Inglis‘), and also 
that a, is very nearly equal to 0. 
Taking a, = a, = 0, the four con- 
stants were then completely deter- 
mined by Volz. : 

An additional requirement has 
hitherto apparently been overlooked : 
all known nuclei show 4 very large 
degree of spin-neutralixation. "Even 
in the heaviest nuclei, the total spin 
never exceeds about 10(À/4r). Heavy 
nuclei, in which the spm moments 

‘The table shows that all these three types of treat- of practically all the particles are parallel, must 
ment produced inhibition of the growth of the plant certainly be unstable. This leads to another con- 
tumours, and it is therefore suggested that inhibition dition, namely, 
was produced by a hormonal alteration. The poesi-  ' m 
tility. therefore cannot be exeluded that coelitus a, — 2W +2B-H-M <0 (ii) 
inhibits the growth of plant tumours in a similar This inequality can immediately be deduced, by 
way, némely, through the intervention of the plant analogy with (ii). One has only to note that (1) is 


























rmones. Láarró Havas. invariant if o, B and t, — H are in : 
Institute of Pathological Anatomy, Condition (ii) is not satisfied by the values of the 
: : four constants derived by Volz. The assumptions 
University, Bfussels. ` 
June 20. a, =a, Se lead poser oe for the 
! Havas, L., NATURE, 189, 371 (Web. 27, 1987). ! ri usn er UR oe m dn in 
* Dustin, A. P., Havas, L, and Lite, F., Réwmion Assoc, Anatomustce, . disagreemen ‘Ga expermeni- gan 
Marseille, 1937. satisfy all three oonditions .(i-iii) only by taking 
wu a B Le MD RM icum h £& —.]- The limiting value — } is, however, 
‘Dosti : cad. roy. méd. de Belgres " g limi : i 
* Amoroso, H. O., NATURE, 18%, 266 (Feb. 16, 1935). outaide ‘the ta -for dy infi by Vols. A 


„E A. Jafiy and Koboxiett, Bull. ass. fr. p. dude du Cancer, negative value for a, would not give better agreement, 
"Haves, L., C. R. Ile intern. hetis sci. conire Cancer, Bricealies, . . 
jos Mode Congrès Nois added in proof. 


fat aii Ji Wo and Hitohoock, E., Com. Boyes Thompson aera r ee 
. i who that d, ta a 
Lu gg, KA Wetistein;and Tachopp, M., Schweiz. med. W ecken- inay be Late an ust wid bier rcge 
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estimate. Dr. Volz, however, agrees that the values of 
the force constants calculated under the assumption 
a, = h = 0 are shown by the above considerations 
to be improbable; the choice a, = a, = 0 should 
be more accurate. 


N. KHWwMEB - 
` ;« , (Beit Scientific Research Fellow). 
Imperial College of Science and Technology, 
London, 8.W.7. ' 
June 18. 


1 Bratt, Condon and Present, Phys. Rss., B0, 325 (1939). 
1 Cammen and Condon, Phys. Rev., BO, 846 (1036). 

* Bret and Feenberg, Phys. Rsv., B0, 850 (1936). 

* Volx, X. Phys., 108, 557 (1937). 

s Ingtis, Phys. Rev., G1, 531 (1037). - 





Infra-red Spectrum and Molecular Structure of 
Diketopiperaxine and Tetramethyldiketopiperazine 
SAWBORM! has concluded from her work on the 
chemical properties of glycine anhydride (diketo- 
piperazine), that the molecule existe only in the enol- 
form (I). In view of the importance of the diketo- 
piperazine configuration for the knowledge of the 
structure of the proteins, it ‘seamed not without 
interest to look for further means of investigating 
the molecular structure of this substance. A very 
suitable method is the analysis of the infra-red 
The absorption bands of diketopiperaxine 
and ita tetramethyl derivative were therefore observed 
with a quartx spectrometer in the region 2.8—8.0 u. 
The effective slit-width was 0:024. Each substande 
was deposited from & suspension in aloohol or ether, 
respectively, as & orystallme layer on the quaftx 
window of an absorption oell. Following a ion 
of Dr. W. T. Astbury, the cell was then dried «n vaouo 
over phosphorus pentoxide for 38 hours, so as to 
eliminate all traces of water which might have been 
adsorbed on the: surface of the crystals. The cell 
was kept dry with phosphorus pentoxide throughout 
‘the course of the experimenta. 


NH NH 
“He COH HE 
H CH oc CH, 
NH ` NH 


Fig. 1. Y 
“The results are given in the accompanying table. 
The accuracy of the wave-length measurements is 
+ 0:003 p. 


AR&ORPTION Baxps OF DIKETORMIPERIXINI AND TETRAMETHYI- 
DIKETOPIPERAZINE 

















The assignment of the bands to the molecular 
groups given in the table may be understood by 
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reference to the formule, of which I shows the enol- 
form and II the keto-form of diketopiperazine. The 
presence of an O—H li , required by the former 
structure, would give & in the region 2:87-2:97 u, 
and -=—CH vibrations at 3:20-3:30, should also 
appear. (If the O—H group were linked to a C—C 
instead of a C=C valence, as has been suggested, a 
band at 8-08 would appear instead of that at 
2-87-2-97 u.) With the carefully dried imen, 
however, no trace could be found of either the =CH 
vibrations or of a band at 3-08 4 so that the bands 
at 2-928-2-953 1. cannot be ascribed to an O—H 
vibration associated with the enol-form. They are 
accordmgly assigned to the first overtone of the 
C=O group, which is consistent with the keto- 
form of the und. Additional evidence for 
this form is the presence of — CH. bands between 
3-4 u and 8-6 u, which ahows that the diketopiperaxine 
molecule cannot any double bonds between 
carbon atoms. ermore, the similarity of the 
spectrum of the tetramethyl derivative (where no 
possibility of a keto-enol tautomerism existe) with 
the of diketopiperaxine confirms the con- 
clusion that in the crystalline state the diketopiper- 
axine occurs in the keto-form (I1), free from mixture 
with the enol-form. It should be remarked, however, 
that the observations do not preclude the possibility 
that a certain amount of each substance exists in the 
lactim-form, in which the hydrogen is linked with the 
C=O groups instead of with the nitrogen atoms. The 
result of this transformation is a double bond between 
the nitrogen atoms and the carbon of the C(OH) 
groups. It is clear, however, from the occurrence of 
the NH bands, that the diketopi ine and the 
tetramethyl derivative cannot be wholly in this form. 
A full aooount of the experimenta and a detailed 
interpretation of the observed bands will be published 
eleewhere. ' 

I am very much indebted £o Prof. A. C. Chibnall 
and Dr. W. T. Astbury for providing me with the 
diketopiperaxine and the tetramethyldiketopiperazine. 

Imperial College of 
Science and Technology, 
London, 8.W.7. 
June 22. 
1 Sanborn, J. phys. Chem., 38, 1700 (1932) 
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Radioactive Isotopes of Element 43 

Pror. E. O. LawEEwGB, of the University of 
California, gave us a plate of molybdenum which 
had been irradiated with deuterons in the Berkeley 
cyclotron. The plate showed a strong radioactivity 
due to more than one body. The half-value periods 
are of the order of magnitude of some months. 
A chemical investigation of the activity ruled 
out any radioactive isotopes af’ zirconium, niobium, 
molybdenum or ruthenium, and shows most probably 
that the activity is due to isotopes of atomic number 
48 (masurium of I. and W. Noddack). 

Since-the chemical properties of this element are 
practically unknown, we investigated the activity in 
order to collect some information on the chemistry 
of 48. This element bears the closest resemblance 
to rhenium, and shows the same reactions as 
rhenium with sulphuretted h nitron, eto., 
but it can be separated from rhenium by the method 
used by Geilmann and Weibke! for the separation’ of 
molybdenum and rhenium. 
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We wish to express our thanks to the Radiation 
Laboratory of the University of California for the 
ift of molybdenum. A more detailed account will 
published in the Rend. Linoei. 
' C. PERRE. 
E. Snmani. 
Royal Univeraity, 
Palermo. 
June 18. 
*Gefllmann and Weibke, f. anorg. allgem. Chemis, 199, 120 (1931). 





Optical Rotatory Power of Turbid Solutions in an 
Electric Field : 

Ix a previous note in this journal! A. MoLean 
and I published the results of some experiments on 
the rotation of the plane of polarization of organic 
compounds dimotved 1 in various solvents under the 
action of an electric fleld. These measurements were 
continued, and the results published in the Philo- 
sophical Magassne! by J. Kunz and P. H. Babcook. 

For some solutions the resulta could be repeated, 
but for other solutions the curves obtained were very 
complicated and could not be so that the 
Pa eee of the phenomenon given became doubt- 

These measurements were continued, and we 
found that the solution of methylester in benzene 
showed a slight turbidity, due probably to a sus- 

on of naphthalic anhydride; indeed the care- 
Ky altered solution gave no effect, even under the 
action of alternating fields so high as 15,000 volta 
per centimetre. Therefore, either some type of com- 
pensation is present in this particular solution (such 
as opposite affects on solvent and ester), or the 
magnitude of rotation does not depend so much upon 
the electrical structure ag was first assumed. As in 


the present , the expected effect was not 
. observed, the le induced in the given fields may 
be too amall. 


When it, was found that the rotation was due to 

@ suspension, experiments were oerried out usmg 
finely grounded calcite, quartz, iron oxide (Fe,O,), 
china clay, sodium obloride, oto., all of which gave 
an effect. Tho caloite suspension in benzene was one 
of particular interest, since it gave rotations from 
sero to 15°; in some cases & maximum rotation of 5° 
was observed at about 3,000 volte per centimetre ; 
then the rotation decreased with increasing fields, 
reached a minimum and began to increase aaa 
“When the field decreased, the curve was either 
or below the branch obtained by increasing fields. 
These features depended upon the platinum electrodes 
in the polarimeter tube, which were too flexible and 
were moved upon application of the higher voltages. 
The difference in the two paths is due to settling or 
to mixing. The tube was reconstructed by supporting 
the electrodes in thr&e places, and then the rotation 
reached a constant value at comparatively low fields. 

The optical activity of suspensions is well known ; 
it has received much attention by French and 
German physicists and chemists. - 


J. Kunz. 
F R. G. LaBaw.. 
University of Illinoig, 
Urbana, Ilinois. 
June 5. 


1, MATURE, 188, 705 (1085). 
3°Pial, Mag., (7), 88, 616 (October 1936). ' 
* Bee, for example, Stefan Procoptu, Ann. Phys., 1, 113 (1024). 
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Wa have been inv the effect described 
by Prof Kune ah o w, first in conjunction 
with McLean, who, however, had to leave it to take 
up other work. Although the solutions were appar- 
ently quite clear and free from obvious particles, we 
were led to suspect in some cases that the result might 
be due to very minute crystals in ion in the 
liquid; we have also heard from Prof. Kunz that 
he has come to the same conclusion. Very careful 
filtration through selected filter papers removes the 

ical activity. The conclusion is, then, that the 

eot is due to dichroism induced in the particles 
by the electric field, a phenomenon not entirely new, 
although ite accurate quantitative investigation is 
beset by numerous difficulties. 
E. B. Lupuam. 
A. W. PRYDB. 
H. Gonpow Rurx. 
Ohemistry Department, 
University, de ue 
June 16. 


Air-drag and the Equilibrium of Whirling 
j Threads 


Ix the abencoe of all resistance to motion and 
assuming perfect flexibility, the differential equations 
of motion for a thread which oarriea & small spherical 
‘bob’ and is whirled rapidly about a vertical axis by 
& horizontal arm give us an approximate solution 
for small amplitudes a plane sine wave—with 
reference to moving axes—leading to the well-known 
formula for plane vibrations!. This approximate 
solution throws no light whatever on the stability 
of whirling threads as observed experimentally in 
air: these threads show ‘necks’ of appreciable 
amplitude in place of point nodes, the necks increasing 
in diameter the farther they are from the ‘bob’. With 
sufficiently l threads and a large radius of the 
whirling iu ds Sine outline disappears altogether. 

I have recently found that if a term be introduced 
for air-drag—assumed prop to the square of 
the linear velocity—the tial equations then 
admit of an a ximate solution which not only 
gives the cating: of the thread with surprising 
accuracy but also fally lains the limited stability 
of the system aa deeoribod by Hall (loc. ott). 

For ease in experimental interpretation, the, solu- 
tion is best referred to moving rectangular axes, the 
vertical axis of whirl being the Z-axis. The form of 
solution is then: 


z = Rl +futttiyt! . . .) ein Be, 
y = Rul tte taut...) cos B(1+ER BE; 


where z is measured from the node of the lowest 
balloon, R is, effectively, the radius of the lowest 
balloon, determined by the radius of the whirling 
arm; B*is mo!/Mg; m is thread mass per centi- 
metre ; o is ia e velocity of whirl ; 
of ‘bob’; u is 
(1/28) (1—4R999P ; Y is Pw3/Mg; P is coefficient 
of air-drag per centimetre of vertical thread. 

This solution gives the projeotion of the spirel 
thread on two perpendicular vertical planes. The 
z-v&lues are conveniently referred to as the ‘centri- 
fugal wave’, the y-values as the ‘drag wave’. The 
period of the drag wave differs from that of the 
centrifugal wave by the small factor 728%, eo that 
the positions of minimum amplitude do not coincide 
exactly with the nodes of the centrifugal wave.: This 
point is clearly shown in photograph b of Hall's 
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1ote (loe. ott.). The accuracy of this solution appears 
o depend on the magnitude of the ex- 
ansion. t u and is good, within this limita- 
s en dede nes S E e 
ve are no longer tied to infinitely small amplitudes. 

The value of p is commonly so small that, with 
ippropriate corrections which will be self-evident 
rom the equations, if r is the radius of tbe first 
neck’ and È is the radius of the first balloon, then 

5 P 2r 
m nh! 

Measurements of this ‘drag ratio’ are now in pro- 
rreas, using a coincidence method involving a specially 
xonstructed prismatic instrument which eliminates 
ihe slight sway imseparable from these whirling 


ystems. 

Very fine threads are found to give larger values 
X the drag ratio than coarse ones in approximately 
ihe ratio of their diameters, as might be expected. 
There appears to be a slight decrease in the drag 
eficient with imoreased whirling speed, which is 
j»oesibly due to increased air swirl in the system or & 
leparture from the square law. 

I hope shortly to give elsewhere a full account 
of théee measurementa and the derivation of these 
xquations. 

E. R. GosHawk. 
Experimental Department, - 
Fine Cotton Spinners’ and Doublers’ 
Association Ltd., 


‘Hall, H. W., NATURE, 138, 032 (Nov. 28, 1936) 
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Maintenance of the Pulsation in Cepheid 
Variables 
THs oscillations induced in the principal modes 
X vibration of & star by a free oscillation in one of 
ihem, generally of the second order in the correspond- 
ng free amplitude, are unimportant unless magnified 
xy resonance ; 80 seems the evidence from Miss H. A. 
Xluyver's analysis'. Hence, the motion in & Cepheid 


variable may be closely approximated to by the’ 


iad eq of the oscillations of two modes of 
ion, a free one and & foroed one with half the 
»eriod. 

The damping constant of this composite motion 
8 & weighted mean of the constants referring to the 
xmponenta, the weight factorà being proportional 
io the energies of the separate oscillations. As, exoept- 
ng exact commensurability, the ratio of these weight- 
‘actors is proportional to the square of the free 
amplitude, the dissipation of the energy of the pulsa- 
ion depends on this amplitude. 

As regards the damping constants of the oom- 
;onente of the motion, it is to be remarked that 
xach is the sum of positive and negative terms; the 
doaitive terms result from the dissipation of energy 
n the outer part of the star, hence probably are 
nuch larger for the mode of vibration corresponding 
© the forced oscillation ; the negative terms, reeult- 
ng from the generation of energy, probably are of 
ihe same order of magnitude in both cases. Hence 
ihe. possibility arises that the damping constant 
selonging to the free oscillation is negative and that 


L 
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belonging to the mode of vibration in forced oscilla- 
tion is positive. 

If the damping constante in actual stellar conditions 
have values corresponding to the possibility referred 
to, then the star may adjust ita amplitude in such a 
way that the damping constant of the composite 
motion is rero: the pulsation may be maintained 
indefinitely. If & state of affairs is assumed in which 
the amplitude is very small, then the negative 
dissipation of energy of the free oscillation intensifies 
the motion, until positive dissipation correspond- 
ing to the induced vibration restores the balance: a 
permanent state of pulsation has been reached. 

J. WorTJER, JUN. 

University of Leyden. 


1 Bulletin ef the Astronomical Instituts ef the Notherianas, 276. 


Photo-decomposition of Aldehydes and Ketones 
ALDEHYDES and ketones atari in the gas 


phase in two main waüys!. I, predominant 
with short cham ie e may be represented 
RCOR’ + CO + (RR + RR’ + R'R’). Type II, pre- 


dominant with long-chain compounds, involves a 
cracking of the long hydrocarbon chain in a position 
a — B to the carbonyl group, giving & lower carbonyl] 
compound and an olefine. 

We recently described’ certain resulta obtained in 
a stady af the photo-decompositions of such com- 
fot ty in paraffinoid solution, in which circumstances 

Topa of decomposition were found to occur, 
I being subject to a marked. temperature 
dins while type II 16 not. 

Theee resulte have now been extended to other 
carbonyl compounds, and to be of general 
significance. Thus methyl ethyl and diethyl ketones 
in 10 per cent liquid paraffin solution show no 
appreciable photolysis at 20° 0., but ready decom- 
position according to Sees I at 100°. 

The products m the type I photolysis 
in all ketones studied in peraffinoid solution are 
modified in a very simple but profound way, for 
whereas in the gas phase a mixture of the three 
hydrocarbons RR, ’ and R’R’ together with an 
approximatdly equivalent volume of carbon monoxide 
is obtained, in solution the hydrocarbon products 
oocupy more than double the volume of the carbon 
monoxide and consist only of the hydrogenated 
products of the alkyl radicals, RH and R’H. None 
of the RR’ and R’R’ h previously found in 
the gas phase can be detected. It is clear that the 
free radicals disengaged in the photolysis must mainly 
react with the molecules of the paraffin solvent rather 
than combine together, as they do in the vapour 
That this is substantially true is shown by the fact 
that an unsaturation develops in the paraffin solvent 
which, on removal of the carbonyl compound by 
distillation in vacuo, can be titrated with bromine 
water, and is ent in amount to the unsaturation 
which would dd from the volume of tho 
producta. This ooptingous interchange 
of hydrogen atoms bwean.pátaifiubid free radicals 
and paraffin molecules, until two such free radicals 
meetmg react to give'an olefine and a paraffin by 
disp rtionation. 

With methyl ethyl ketone, the ethane produced 
is in exce of the methane, and this and a deficiensy . 
of carbon monoxide with referenóe to the total hydro- 
carbon prodüoced has been correlated with the 
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Presence of acetaldehyde which we were able to 
estimate. These results suggest that the reaction 
| CH,CO + CHina + CH,CHO + GH}: ` 
can occur in paraffinoid solution. 
1 Aldehydes differ from ketones in that photo- 
decomposition according to type I occurs in solution 
at room temperatures, and further in that the gaseous 
. products are for the moet the same as those 
in the gas phase. Thus m the case of acetaldehyde 
the main products are methane and carbon monoxide, 
with a shght excess of the former. Butaldehyde and 
isovaleraldehyde behave similarly giving practically 
equal volumes of carbon rica edd saturated. 
hydrocarbon. Both compounds decompose simul- 
taneously accordmg to types I and II, the proportion 
of each type bemg approximately the same as in 
the gas phase, and unchanged m the liquid between 
20° and — 80°C. 

Since with aldehydes less than 2 per cent of 
hydrogen is found, and but little unsaturation is 
developed in the solvent, the mode of type I decom- 
position is strikingly differentiated from that of the 
ketones. Thus independent evidence is furnished for 
the conclusion at which we have already arrived’, 
that the hydrocarbon is produced from aldehydes 
mainly in one act, namely, RCHO + RH + CO, 
whereas in ketones free radicals are first formed. 
This conclusion can also be shown to be in accord 
with the fact that, with ketones in solution, the type I 
decomposition is subject to & marked temperature 
coefficient, while with aldehydes it is not. 

R. G. W. Norns. 
C. H. BAMFORD. 
University Chemical Laboratory, 
i , Cambridge. 


1 Norrish and A J. Chem. Boc., 874 (1934). Bamford and 
Korish, J. S (1935). . 

2 Norrmh and Bamford, NATURE, 188, 1016 (1036). 

. Kirkbride, J. Chem. Soe, 1518 (1932) Norish, 
Trans. Farad. Soc., 80, 107 (1034) ; Aca Physics Chemica URSS, 





Elementary Cell and Space Group of Ethyl-chloro- 
phyllide 


CHLOROPHYLL itself prepared after Stoll’ is amor- 
phous, giving in X-ray photographs only one broad 
* ring corresponding to & distánce of 4.3 A. However, 
by di E the phytol group by the ethyl group, a 
erystallxable compound can be obtained. Ethyl- 
chlorophyllide was prepared from leaves of Heracleum, 
following aleo the method of Stoll. By evaporation 
from etherical solutions small weighing 
about 2y, were obtained in the form of thin equi- 
lateral triangles. The crystal form was, as already 
remarked by Wilistétter and Stoll, clearly trigonal 
hemiedrio (symmetry clases C,). 

X-ray diagrams with copper K a-rays were obtamed 
by oscillation through various angles about the a-axis 
[1010] and about [1120] the a-axis being parallel 
to the side of the triangle. 

The dimensions of the elementary „ocell are: 

. a = §-904+0:02A.; o= 38:4 E 02A. For the 
density, the value 1-11 as found for chlorophyll was 
taken. The number of molecules of C ON Mg. 
CO,CH,.CO,C,H,.H,O (the crystals were most prob- 
ably those of the a-component) contained im the 
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cell was thus found to be 2-7 or approximately 3 
so the exact value of the density ia 1:24.  - 

The X-ray diagrams confirmed the presence of. s 
threefold axis, with no symmetry plane through th 
c-axis or at right angles to this axis. So only the 
symmetry classes C, and O,; are possible, the latte 
being improbable from the external form of the 
crystals. As only those reflections 0001 for whick 
l = 8n are found and, further, many of the reflections 
are inconsistent with a rhombohedral lattice, the 
space group will be one of the pair of enantiomorphic 
groups Cj and Ot. In these space groups the centree 
of the molecules, that is, the magnesium atoms, wil 
be arranged in spirals around the c-axis. 

A discussion of the observed intensities in relation 
to the shape of the molecules will be given later. 
We intend to investigate also the compounds derived 
from ethyyl-ohlorophyllide by replacing the magnesium 
atom by other brvalent metals such as copper and 
zinc. 

J. A. A. KETELAAR. 
Laboratory for Inorganic and 
Chemistry. 


Physical 
E. A: HANBON. ~ 
Botanical Laboratory, 
University, Leyden. 
June 19. 
beers R., and Stoll, A, me über Ohlorophyil 


CEstrous Reactions, inclu Mating, Produced 

: by Triphenyl Ethylene 

Dopps and his co-workers have described a 
number of synthetic substances with cstrogenic 


activity. l 

We have found that 1:0 mgm. of tripbenyl 
ethylene’, dissolved in oil, produced full vaginal 
cornification when injected into ovariectomized mice. 
A dose of 10 mgm. injected in two doses on two 
successive days produced cornification lasting for 
some eight to nine weeks, and partial corniflcation 
was present for a further period. The injections also 
caused œstrous distention of the uterus. Ten 
ovariectomized mice injected with 10 mgm. of the 
substance were placed with potent males and five 
of these have mated, as judged by the finding of 
vaginal plugs; one of these animals mated twice, 
namely, 5 and 15 days after the injections. 

Cistrous changes in the uterus gnd in the vulva 
and also mating have been induced m each of two 
hypophysectomixed rabbita. ; 

P Although the qmetrogenio activity of triphenyl 
ethylene, as estimated by vaginal cornifleation, is 
only about 1/10,000 that of œstrone, yet it can 
produce effects of remarkable duration, and its power 
to produce matmg is aleo noteworthy. 

minimum amount of the substance ni 
to produce vaginal corniflcation when given by mno 
in solution of oil is &pproximately the same as when 
given subcutaneously. Larger doses given by mouth 
produce cornification lasting for about a week. 


J. M. Rossow. 

A. SoHONBERG. 
Depertmefits of Pharmacology and j 
Medical Chemistry, \ 
Uni ity, Edin? ] 
Jüy 5. 1 


1 Klages and Hellmann, Ber. deutsch. chem. Ges., 87, 1455 (1904.7 
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ural Induction by Plant Tissues in the Ectoderm 
of the Gastrula of Triton taeniatus 


To investigate the problem concerning the inductive 
Hon of plant tissues in the ectoderm of the gastrula, 
nt tissues rich in nuclear and plasmatic content 
Iro used, such as meristem, cambium, ovaries and 
thers. Fragments of these tissue, living or dead, 
Lre implanted into the blestocasle of an early gastrula 
Triton. 

our series of experiments were carried out. In 
first series, fragments of oat root meristem were 
erted either in the fresh condition or after sub- 
tion to short boilmg in water. Thickenings were 
med in the ectoderm at the points in contact with 
e mplant. In the second series, pieces of growing 
mta of potato shoote were used, fresh or boiled. 
greater proliferation of the ectodermal cells in the 
hon of contact took place. In the third series, 
hah cambium of the birch tree was grated and 
produced immediately mto the blastoocele of a grow- 
2 . Clear instances of induotions of neural 
hte were obtained, the su cial and deep layers 
wing a definite differential effect. As might be 
pected, the cambial layer was the most effective. 
e reason for this may be that the more tender 
bmbranes of the oambrum are more easily destroyed 
grating. The fourth series forms the control, and 
wa that the cell membrane is an insurmountable 
acle for mducing substances. Plant subjects such 
anthers or whole stamens were implanted with 


Jur resulta contradict those of Holtfreter’s work 
plant material (1934, p. 348)!, but they suggest 
explanation of the negative resulta of his experi- 
nte. Holtfreter used plant objects contaming much 
hritive material (pieces of banana, dough of wheat 
, potato starch). 
he unity of plant and animal tissues thus shown 
y find corroboration in the biochemical field. 
enandt and Jacobi (1933) extracted folliculin 
seeds. This folheulin was identical with 
Skartynaln (1933)? obtained 


o that time this substance had only been obtained 
the urme of pregnant women and from the 


Btfreter, J., Archi» f. Eniwioktwngemeok., 1329, 225 and 302 


enandí, F, and Jacobi, H , Z. phynol. Chem., £18, 104 (1083). 
riynski, B., NATURE, 181, 766 (1933). 





Induction by Fragments of Dead Tissues 
Organs of Amphibia and Mammalia in the 
Ectoderm of the Anuran Gastrula ` 
he springs of 1934 and 1935, experimente were 
on the influence of pieces of dead tissue (killed 
ans of desiccation, boiling and treatment with 
l) on the ectoderm of the gastrula of Anura, 
sta were carried out in which parte of organs 
and adult Mammalia were implanted mto 


gte gave positive results. Pieces of the upper 


NATURE 


199 







































lip of the blastopore were desiccated at 60°, others 
were boiled in water. Some were fixed in 95 per cent 
aloohol, and later reeoftened. 

ta of muscle, brain and liver were the 
most effective of all the organs of anuran tadpoles. 
Fragments of mammalian organs, especially of liver ; 
and of kidneys, showed the highest inductive capacity. 
Our resulta confirm the work of Holtfreter (1934)', 
who has shown that mammalian tissues are the most 
effective in inducing axial organs, and add weigh 
to the view that neural duction is chemical i 
nature. 

G. A. BOHMIDT. 
Laboratory of Embryology, 
Institute of Experimental Medicine, 
Moscow. 


1 Holtfreter, J., Arono Emüechumormech, 1%. 225 and 302 
(1934). 


Distribution of the Biting-louse 

Tue biting-louse, Heterodorus longitarsus (Piaget), 
is primarily & parasite of certam didelphian mammals 
(Macropodidss), but it has been found also upon non- 
didelphian hosts. It has been recorded from domestic 
dogs, a jackal, a coyote, Oncifelis salinarum, and a 
man; also from the passerine bird Corone australis. 
We have examined the original speormens of moat 
of these records and, in addition, have a number of 


and is even the usual dog louse in some localties 
Secondly, on this host it appears to have a geo- 
graphical and local distribution. Of the conditions 
necessary for the establishment of a louse species on 
host other than its ‘phylogenetio’ host nothing is kno 
but with the apparent opportunities for tranaferenc 
it 18 amazing that rb has not occurred more oftel.. 
The earliest date recorded for the occurrence of the 
parasite on a non-didelphian host 1s 1902, in Africa. 

On examinmg the locality records, there seems to 
be a definite geographical distribution such that 1t. 
ocours only in temperate and tropical areas, roughl 
confined between lat. 40? N. and lat. 40°8. Thus, 
we are informed that the parasite is not known from 
the U.S.S.R., or from Canada; and it does not; 
appear to occur in Europe. The information, from 

e literature m our records, indicates that withi 
the two parallels of latitude the distmbution 
localized. 


University of Cambridge. e 
Gorpon B. THomeson. 
British Museum (Natural History), 
London, 8.W.7. 
July 2. 


“The Handbook of British Birds" 


origmal work, and of any unpublished observatio 
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which would make the work more accurate and com- 
lote. Should secrecy in regard to locality be neces- 
, this will be ri respected. 
Since the “Handbook” was completed twelve 
years ago, such a vast amount of matter relating 
to distribution, migration, breeding-habite and food 
has been published, both at home and abroad, that 
he revision made necessary is & very heavy taak 
volving the rewriting of most of these sections. 
Moreover, field characters, habitat, song and 
bits’ generally, to which very little space was 
oted in the original work, will be gresily expanded, 
&nd theee new seotions are bei undertaken by Mr. 
B. W. Tuoker (with Mr. Charles Oldham’s kind 
approbation). 
The new work will be very fully illustrated in 
colour, the aim being to show all the birds m so far 
as possible all their plumages. Such a series of illus- 


Points from Foregoing Letters 


THREE new types of pleochroic haloes have been 

ound by Prof. Q. H. Henderson in the course of an 

ded examination of biotite Speoimens. Appar- 

tly these are due to certain elementa of the uranium 
ily, and are of hydrothermal origin. 


A table comparing the ability of colchicine to reduce 
the size of plant tumours (induced in tomato plants by 
. bumefacrens) with the effect produced by palmitio 
id, by removing the flowers, or covering the terminal 
uds, is given by L. Havas. The author infers that 
Ichicine, like the other factors mentioned, inhibita 
the growth through the intervention of plant hor- 
mones. 
Dr. N. Kemmer gives a condition that must be 
satisfied by nuclear force-constanta in order to 
| account for the fact that nuclei with very largo spin 
do not exist. The force constanta previously derived 
| by Volz must be altered to fulfil this condition. 


Dr. Lotte Kellner concludes, from infra-red 
absorption spectrum observations, i 
orystallme state the molecules of 
and tetramethyldiketopiperazine exist in the keto- 
form free from mixture with the enol-form. 

A radioactive element formed in molybdenum 
iated with deuterons has been investigated by 
Perrier and Prof. E. Segrè. They attribute the 
dioaotivity to isotopes of atomic number 43 
ium), and find that their reactions are similar 
those of the element rhenium. 













An approximate solution of the differential equa- 
ns of motion of loaded, flexible threads whirling 
ut a vertical axis and subject to air has 

developed by E. R. Goshawk. The solution 
counts for the limited stabilty of such systems 
d is not materially affected by the -amplitude of 
irl. A simple method is indicated for measuring 
© air resistance to the motion of cylindrical threads 
rough or amooth—at high whirlmg speeds. 
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trations is not now available to British ornitholo gi 
and it is hoped that this new feature will gree 
enhance the usefulneas of the work, especially 
observers in the field. 

The original “Practical Handbook” will be m fi 
B0 much & new work that we consider an alterat) 
of the title to “The Handbook of British Bird 
justified. 

As it is proposed to publish in five volumea 
Bix-monthly intervals, inning next spring, 
shall be glad to have now any notes relating to 
order Paseeree. It would be a convenience if obser 
tions concerning breedmg habits or food were s 
direct to the Rev. F. C. R. Jourdain at Bellevue Ro 
Bouthbourne, and all other notes to me at Gracio 
Pond Farm, Chobham, Surrey. 


July 21. 


H. F. WrrHERBY. 


Dr. J. Woltjer, jun., pointe out the possibility 
the existence of a self-regulating mechanism whi 
would maintain the pulsation of a star, dependi 
on the superposition of the oscillations of two mod 
of vibration, a free and a forced one. 


and diethyl ketones in 10 per cent liquid para 


An X-ray investigation by Dr. J. A. A. Ketel 
and E. A. Hanson of the ethyl derivative of ohlq 
phyil, said to be the first of the chlorophyll deri 
tives to be examined by the X-rays, indicates that 
molecules are arranged in spirals. 

Three orystalline pigmenta bel to the g 
of carotenoids have been obtained by Dr. G. 
and H. Zusaman from extracts of chicken reta 
One is purplish red (astacene), another a golde 
orange xanthophyll, and the third a yellow or ye 
green hydrocarbon. None of these absorbs lig} 
the region 600—700 my, and the authors sug 
that the chicken, like the pigeon, may be unab 
discriminate hue differences in thia region. 

Curves showing that the maximum sensitivi 
photographic plates sensitized with dye 
throsin and phloxine) corresponds with maxi 
absorption by those dyes when absorbed on [| 
of mlver bromide (but not with their ma 
&beorption when in solution) are submitted 
Natanson. 

Dr. J. Needham and H. Lehmann have investi 
the mhibition of embryonic glucolysis by gly 
hyde—it is due only to i-glyceraldehyde. d 
that the inhibition is apparently inoomplete i 
to lactic acid formation from glyceraldehyde 
This is brought about by ite transformatiay 
methylglyoxal, which is then converted to lact 
by glyoxalase. 

B. Paramasivan reporte that the paintings 
temple of Vijayalaya Cholisvaram at Nartha 
Pudukottah State (South India) have been en 
in a techni which is & combination of fresod 
tempera. , carbon, yellow and red ochre 
terre verte have been used as pigments. 
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Research Items 


The Quinault Indians, Washington, U.S.A. 

Tum Indians who speak & Salish dialect lived in 
3 region of the State of Washington, of which the 
Quinault River, with its valley, was the heart. In 
addition to the region drained by the river, they also 
occupied a district along the beach between a point 
near the mouth of the Raft River and & spot near 
the Bite of the village of Paciflo Beach, or 
the mouth of Joe Creek. In ice, their boundaries 
were not strictly defined, this ane ee 
or exclusive right to this territory was unheard o 
The heights above the source of the river were more 
or leas common hunting ground for several neighbour- 
ing tribes. The whole region was covered with a 
luxuriant growth of vegetation. In 1855, they ceded 


part of their territory to the Government, and since ; 


then have lived in the present Quinault Indian 
Réeervation. Between 1925 and 1927 they were 
visited on three occasions by Mr. Ronald L. Olson 
under the auspices of the Department of Anthropo- 
logy, University of Washington, for the purpose of 
studying the ishing reliœ of their tribal culture, 
of which there has been no systematic description 
(Unio. Washington Pub. in Anthrop., 6, 1). “Qui t" 
is a corruption of ''kwi'nail", the name of the largest 
settlement situated at the site of the present village 
of Taholah. A list of thirty-eight village settlements 
which ‘had existed along the course of the river was 
obtained, while some seventy-seven place-names were 
collected. An approximate estimate for the popula- 
tion at the beginning of the nineteenth century is 
eight hundred. Their most important economic 
activity was the taking of salmon, of which the great 
run began in March or Apri. During the run, the 
men virtually lived at the weir, the fish being passed 
to the women for dreasing and curing. After the 
run, a variety of activities was open. Some might 
go to the mountains for hunting elk, bear and deer, 
others might go to the coast to gather clams, while 
for every household the winter’s supply of bark, 
grass and roote for baskets and clothing had to be 


gathered. 


Daylight Illumination for Clerical Workers 

AN interesting investigation into the problem of 
the daylight illumination which ought to be provided 
for clerical workers bas been described by L. H. 
MoDermott (‘Daylight Illumination Necessary for 
Clerical Work”, Dept. Sci. and Indust. Res., Humina- 
tion Ræ. Tech. Paper No. 19. Pp. iv+14+32 plates. 
London: H.M. Stationery Office, 1937. 6d. net). 
A mechanical method was devised to ascertain the 
value of daylight illumination below which workers 
will make use of artificial light. Briefly, the method 
employed consisted in photographing & micro- 
ammeter connected to a photo-electric cell, the 
motive foroe for working the camera being derived 
from the current in the lamp circuit when the subject 
first switched on the light. The photo-cell waa 
exposed to daylight in & position in one of the 
office windows, and the reading of the micro-ammeter 
thus bore a definite relation to the illumination at 
any particular desk. This relation was determined 
for each desk occupied by a subject under investi- 


gation, and thus it was possible to calculate the 
daylight illumination at any desk at the moment 
when the worker made use of the desk light. The 
resulta of more than a thousand observations made 
in a study of seventeen typists are analysed and 
tabulated. The mating value ab which the 
average subject needed artificial light was about 
5 foot-candlea. Individual subjects varied somewhat 
in their minimum i te, but the conclusion 
that 5 foot-candles is the minimum daylight illumina- 
tion i t of the average typist appears to be 
justi This result can be applied to determine 
the average lighting-up time at any season of the 
year for any given point in a room if the day- 
light factor for that point is known, and if data 
concerning the variation of outdoor illumination 

out the day at all times of the year are 
available. A table is given showing, for positions 
with various daylight factors, the periods for which 
naturel illumination is sufficient for typiste work- 
ing at desks with specified daylight factors. The 
figures relate to a non-urban locality in the south 
of England. 


Age and Stock of Blue Whales 
Tr corpora lutea of whales regrees into corpora 
albicantia, but apparently never become entirely 
abeorbed, ao that the ovaries retain a record of the 
total number of ovulations during the life-history of 
any female. Prom material examined in the antarotio, 
and ovaries extracted and sent to London by whaling 
factories there, together with date of length, sexual 
condition, and ankylosis of vertebral epiphyses, 
Aleo H. Laurie has deduced certain important oon- 
clusions regarding the antarctic Blue whales (Dts- 
covery Reports, 15, 223-284, 1937; Camb. Univ. 
Press, 9s. net) The onset of maturity oo 
with the accumulation of eleven corpora lutea m the 
ovaries, and & minimum body-length of 86 feet, 
which is attained at ten to eleven years of age. 
Breeding may take place every two years at best, 
and a possible average rate of ance in two and a 
half years is The oldest females taken, 
probably about thirty years of age, showed no sign® 
of diminishing fertility. Tho age distribution of the 
females pointa to a progressive fall-off in the rate of 
recruitment of the stock in recent years, so Much so 
that the author considers it now to be insufficient to 
co for the slaughter of modern intensive 
ing. Another suspicious fact bearing upon the 
game point, is the dearease which (contrary to the 
analysis made by Hjort, Lie and Raud) is shown in 
the av length of females captured. From 
82-86 feet in 1980-81, the average length has fallen 
to 78-99 feet in 1985-86, which means that on an 
average females are killed before they have even 
begun to reproduce, and in accordance with thie the 
percentage of immature females ca has risen. 
from 15-16 in 1080-31 to 41°67 in 1935-36. These 
conclusions point to a serious situation. It would 
appeer that the stock of antarctic Blue whales is 
steadily bemg encroached upon, since the annual 
breeding rate is insufficient to cope with the annual 
destruction (see also p. 180). 
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A Pest of the Rhododendron 


Mr. G. Fox WirsoN has directed the attention of 
gardeners to the appearance in Great Britain of a 
leaf-hopper, Graphocephala œccinea, upon the leaves 
of species of Rhododendron and Kalmia (J. Roy. 
Hort. Soc., 62, Pt. 6, May 1987). The pest no 
inhabits the eastern half of the United States. It 
seems to cause little direct damage to its host, 
but & tly allows bacteria or fungi to enter 
the plant tissue, and thus imdtces secondary in- 
fection. Applications of nicotine are recommended 
where it is necessary to control the activities of the 
pest. 


Chemical Analyses of Rocks and Minerals 


Burr. 878 of the Geological Survey of the United 
States is devoted to a record of analyses of rocks and 
minerals made in the Laboratory of the U.S. Geo- 
logical Survey during the years 1914-36. Ib is 
supplementary to Bull. 591, which contains the 2,789 
analyses made up to January 1, 1914. In the present 
compilation, for which R. C. Wells, the present chief 
chemist, is responsible, the details of 1,533 additional 
analyses are given, including 444 of igneous and 

ine rocks ; 808 sedimentary rocks; 115 clays 
and soils; 156 ores and gangue materials and 515 
minerals, Although many of the analyses have already 
been publshed, a considerable number have not 
hitherto been recorded. Moreover, those published 
are very widely scattered, and some of them would 
be impossible to find without & great expenditure of 
time. The Bulletin is therefore likely to be of great 
value to petrologmte and mineralogiste. No attempt 
is made to recalculate the average composition of 
the earth’s crust, but Fersman's figures for the 
abundance of all the elamenta—based on the whole 
of the data available up to 1982—are reproduced 
from their relatively inaccessible Russian source. 
Attention is directed to Fersman's new term clarks 
to designate a unit for indicating the relative abun- 
dance of an element, either by weight or by number 
of atoms, in any particular type of rock or in the 
earth’s crust, in honour of F. W. Clarke, who did 
so much for geochemistry, especially on the statistical 
side. 


Sixe of Particles Responsible for Ferromagnetism 
Du- and para-magnetism can be explained almost 
entirely on the basis of the magnetic properties of 
single atoms; but the phenomena associated with 
ferromagnetism only appear in aggregates of atoms 
arranged in a certain manner. These aggregates, it 
is estimated, should be of ultra-microscopic dimen- 
sions. It is therefore to be expected that a study of 
the structure of aerosols of iron and nickel with the 
ultra-microscope shéuld yield some information on 
the size of the elementary ta of these ferro- 
magnetio substances. Observations by this method 
are reported by D. Beischer and A. Winkel (Natur- 
wiss., 25, 420; 1937). The nickel and iron aerosols 
were produced by the thermal decomposition of nickel 
tetracarbonyl and iron pentacarbonyl, respectively, 
in nitrogen. Examination of the aerosols under the 
ultra-microscope showed that the particles were ohain- 
like. This is unusual for this type of sol, which more 
often forms spherical aggregates, chain-like particles 
being formed only when some directive force is 
ive. It is suggested that the force in this case 
is magnetic. The view is supported by the fact that 
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the velocity of aggregation is considerably greatei 
than is usual with aerosols, and that if the aggregatior 
takes place at a temperature above the Curie point, 
no chain-like particles are observed, but aggregation 
results in the formation of spherical particles, 
Estimation of the mze of the smallest particles oi 
which the chains are composed from the widenmg 
of the Debye-Soherrer diagram gives resulta which 


„are in agreement with the requirements of the Weis. 


Heisenberg theory of ferromagnetism. Experimente 
are also described which indicate that the magnetiam 
of the particles is spontaneous, and not induced by 
the earth’s field. 


Polymorphic Changes of the Alkaline-Earth Carbonates 

AN interesting application of Hahn’s emanation 
method of investigating changes of structure of solids 
has been made in the éxamination of the poly- 
morphic changes of calcium and barium carbonates 
(K. E. Zimens, Naturwiss., 25, 429; 1987). The 
curve of amount of emanation evolved against 
temperature indicates & transition in the case of 
calcnmm carbonate from the aragonite to the hexagonal 
calcite structure at about 500°. The change is mono- 
tropic. Barium carbonate shows an enantiotropic 
change at 800° from the rhombio to the hexagonal 
form. A further transformation at 982°, which 
has been reported in the literature, could not be 
detected. 


Mud Fluid for Pressure Drilling Conditions 


A H#AVY loaded mud should be used in conjunction 
ee ee ba a 
pressures are to be dealt with. Also, it may 
convenient to use a mud of this description in oir- 
cumstances where pressure could be controlled equally 
effectively either by back preesure or by & loaded 
mud finid, for m the event of a formation being 
encountered where a preesure exista such 
pressure can be immediately controlled by increasing 
the back pressure applied at surface. Dr. J. T. 
Evans, in & paper presented to the Burma Branch of 
the Institution of Petroleum Technologista on May 4, 
pointed out that the preparation of loaded muds has 
two stages : mixing olay or shale with water to give 
an ordinary rotary mud,and afterwards mixmg 
berytes with this mud until the desired weight is 
achieved. It is clear that the desired final char- 
acteristics of the mud must determine the type of 
shale or clay to be used, but the clay best suited for 
a loaded mud base is not necessarily that best suited 
for an ordmary mud, since if ordmary mud should 
become viscous at slightly higher weight it would 
involve heavy expenditure on berytea to produce the 
final loaded product. This factor and the properties 
of weight, stability, viscosity and reaction to chemicals 
used to reduce viscosity should all be taken into 
consideration when preparing a specification for 
loaded mud. Then again, conditions are materially 
altered when the mud is put into service. Pressure, 
temperature. eto., are Hable to have some effect on the 
characteristics of the mud, and these factors must 
be borne in mind when assessing the usefulness of a 
given loaded mud. Finally, it is quite probeble that 
the admixture of drilling mud with formations pene- 
trated and the phenomenon of thixotropy, whereby 
alternating gel and sol conditions are B gere 
wil alter the characteristics of the loaded fluid in 
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Science and the Conservation of Food* 


AGENCIES AFFECTING FOODS 
HERE are many agencies, biological, chemical 
and physical, which may affect foodstuffs, either 
by spoiling their appearance or rendering them unfit 
for consumption. Bacteria are most important among 
the biological factors, but yeasts and moulds, which 
may either aid or hinder preservation, have also to 
be considered ; and then there are such animal peste 
a8 - and cheese-mites, moths, rate and beetles, 
all of which may damage the raw material used in 
food manufacture, or attack the finished pro- 
duota. 

Food products have also to be protected from 
heat, dampness, the oxygen of the air and sometimes 
from light as well. These last two factors, acting in 
association, produce the bleaching or discoloration 
which is sometimes seen in bottled fruit, when pieces 
of the fruit project beyond the syrup mto the space 
at the top of the bottle. Then agam, canned food 
must be protected from the action of acids and salts 
which might corrode the tin. 

There are also substances oontained in the food- 
stuffs themselves which may have a destructive 
action, namely, the enzymes. These are present in 
both vegetable and animal cells, but they can exist 
independently of them. One enxyme having an 
important R on food preservation in connexion 
with jam- is -pectase, which, if it is allowed 
to do so, will destroy the pectin which ia responsible 
for the ‘settmg’ property of jam. Jams, in fact, 
present & number of problems to the manufacturer, 
and the way he has been helped to solve these is & 
good example of the assistance which science has 
rendered to industry. 


Jams 


Substances of importanoe for the keeping quality 
of jam are held in solution in the water it contains, 
for example, sugar, acids and salts. The oamotic 


pressure of these substances, the sugar in pertioular, - 


can be responsible for protecting the jam from the 
growth of moulds, because, for germination, a mould 
spore must first absorb water. If the oamotic pressure 
of the jam is equal to or greater than that of any spore 
which falls upon it, either no water will pass from 
the jam to the spore or the spore will lose water and 
80 dry up and eventually die, and in both these cases 
ite further development will be arrested. . The British 
Food Manufacturers’ Research Association has actu- 
ally determined the minimum percentage of solids 
necessary to bring about this conditian. 

There is, however, still a risk of moulds developing 
in a jarn if the relative humidity of the atmosphere 
to which it is exposed is above 82 per oent.. Then 
the jam will absorb moisture and so ite oamotio preg- 
sure becomes lower than that of the mould spores. 

Another defect frequently arising in jams is 
crystallization or granulation of the sugar. In the 
jam-meking process, sucrose is inverted by the boiling 
ee M die 


* Substance of a Friday delivered at the 
Insuiation on April 16 by Mr. director of research of 
British Food Man faciurer “Research Assoata tion. 


of inversion should take place if no crystallization 
is to occur. Thus, if the sugar is under-mverted too 
much sucrose is left and this crystallizes out. If, on 
the other hand, it is over- inverted, too much dextrose 
is formed and this orystallires out. As fruita vary 
very much in the amount of acid they contain, the 
manufacturer must be able to discover the degree of 
inversion taking place, and modify his process 
accordingly. 

The setting property of jam has already been 
mentioned, and it is important to remember that 
unless jam is properly set ıt cannot be rted. 
and handled. It is therefore necessary to use 
of the pectin naturally occurring in fruit cells. Pectin 
is & complex of different substances, and therefore 
its properties vary from one fruit to another; for 
this reason the setting properties of some fruit juices 
are superior to those of others, for example, goose- 
berry, red currant and apple are good, w. straw - 
berry is poor. Now, pectin must be protected from. 
the naturally occurring enzyme, pectase, which 
destroys it. Bo long as the cell structure remains 
intact, the pectase does not attack the pectin, but 
in fruit which has become damaged by bruising, the 
pectase appears to get out of control, and in the case 
of raspberries all the pectin may disappear in twelve 
hours. In this fact lies the justification for manu- 
faoturers using “added fruit juice” or ''peotin" in 
the making of jam. 

Pectin may also lose its jellifying powers by the 
action of prolonged heat. It is therefore necessary 

to elimmate any over-heating in the manufacturing 
process, and this is not always easy when large 
quantities of liquid have to be dealt with. 


Megat PRODUCTS 


The processes of jam-making are more familiar to 
the public than those of meat preservation. An 
important difference to bear in mind is that meat 
has no natural acids to assist the preservation process. 
Meat, if it is to be kept, must be from 
putrefactive bacteria, which though harmless in them- 
selves feed upon animal and vegetable debris, gradu- 
ally oonverting them into ammonia and carbon 
dioxide, eto. 

Refrigeration deprives the bacteria of water which 
18 necessary for their growth, the water in the meat 
tissues being converted into ice. The bacteria are 
not necessarily killed, but ther development is 
inhibited. Some of the bacteria can grow at tempera- 
tures around i point, and for this reason 
chilled meat cannot be kept so long as meat which 
is frozen at temperatures well below freezing point. 
The growth of bacteria can also be restrained by 
certam concentrations of carbon dioxide in the 
air. 3 

Although the spores of some bacteria are highly 
resistant to heat, it has been possible to use heat 
sterilization as a method for meat preservation. It i8, 
of course, necessary for the manufacturer to know 
the combinations of time and temperature at which 
all spores likely to be present will be destroyed, 
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mou uo oue vie B, podus pa 
in & tin, for the penetration of heat to the eepest 
parts of the package; and the rate of penetration 
will vary considerably with the density of the oon- 
tenis, being much slower for meat than for a tin of 
fluid. 


Foop POISONING 


A product canned by correct processes is one of 
the safest articles of diet it is possible to have, and 
many complamts made to manufacturers that their 
products have caused illness, have shown on investiga- 
tion to have no justification. ing to Prof. 


Tanner of Illinois ( at the Congress of Mioro- 
biology, 1938), in canners and distributore 
have tried to avoid lioity by settling their claims 


out of court. Medical iti 
fud. Wak R E 
definitely the causative factora in food ; 
There is also much prejudice on the part of the public 
as well as ignorance of the greet care generally taken 
in the manufacture of these products. It bas been 
shown in Great Britain and the United States that by 
far the number of cases of food poisoning are 
caused foods which have been prepared in the 
home AA pedun sold in a pre-oooked condition, 
but not 


TINPLATE CONTAINERS 


A difficulty, still not completely solved, is that of 

ing in commercial quantities the perfect tin- 

late for the construction of a can, or tin stopper 
fora blam Js. Then eleo, the i necessary 
in making the can may break the tin coating and 
expose the base metal, iron. The iron thus exposed 
may be attacked by the salb present in meat and 
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vegetable products. An attempt has been made t 
produce a lacquer which when applied to the tin 
plate would prevent this action. Several difficultia 
have so far prevented the realization of this ideal. 


PRESERVATION OF MEAT 


The preservation of meat by means of salts ha 
long been practised, bus onl recently have its 
soiets proansa Boan siadiad. The production o: 
colour as well as preservation from putrefaotion ii 
brought about by the use of saltpetre. Bacteria 
action converts the nitrate of the saltpetre inix 
nitrite, which combimes with hemoglobin, and wher 
the meat is boiled the latter is converted into nitro. 
heamochrom which has the bright red colou! 
characteristic of properly cured ailverside. The 
microococci ible for this action can grow in 
media containing as much as 20 per cant of salt, 
in which concentrations the putrefaotive bacteria 
cannot exist. Nor can their spores develop in media 
containing as much as 10 per cent of salt. 


CHOCOLATE AND CONFECTIONERY 
Changes in atm 


chocolate. In the factory, it is generally possible to 
secure these conditions, but in retail premises ib is 
not so easy. If the manufacturer were able to deliver 


Conduction of Electricity in Solids 


CONFERENCE 


CONFERENCE on the “Conduction of Elec- 
ë tricity in Solids” was held at Bristol on July 

18-16 under the joint auspices of the Physical 
Society and the University of Bristol. The discussions 
were opened by R. W. Pohl, who gave an account of 
the fumdamental work on electron ivity and 
photochemical in alkali-halide crystals 
carried out in his laboratory at Góttingen. The paper 
was mainly concerned with the properties of crystals 
which have been colbured either by heating in alkali 
vapour or in other ways, introducing colour centres 
called ‘F'-centres’. A discussion followed on the exact 
nature of these P-oentres, and, although there is as 
yet no certainty on this point, a hypothesis was 
proposed which seemed to have a good deal to 
recommend it, namely that an F-centre is an electron 
localized at a point in the lattice where a negative 
ion is missing. 

Papers on phosphorescence in halide and sulphide 
ctystels were given by R. Hilsch (Gottingen) and 
J. T. Randall (General Electrical Oo., Ltd.) who 
discussed to what extent this phenomenon is related 


AT BRISTOL 


to photooonductivity and to the transference of an 
electron to a large distance from the phosphorescent 
centre. 

J. H. de Boer (Eindhoven) gave a paper by himself 
and E. J. W. Verwey on semi-oonduotors with 
partially filled 8d-bands. He pomted out that the 
electron theory of metals in ite present form is not 
applicable to & substance such as nickel monoxide, in 
which a ‘band’ of electron states is incompletely 
filled, and therefore ought to behave like a metallic 
conductor, but which has in fact a resistance some 
10° times greater than a metal. Both he and R. 
Peierls gave indications of the way in whioh the 
theory would have to be modified to include these 
substances. 


Subsequent papers dealt with oanduction in metals. 
G. Borelius gave an account of the work carried out 
at his Institute in Stockholm on the resistance of 
alloys, and especially of alloys in which the atoms 
oan take up an ordered or disordered arrangement. 
His own pioneer work on the treatment of this prob- 
lem from the pomt of view of i 


.jurv,31, 1937 
| described. W. L. Bragg gave a by himself, 
': Sykes and A. J. Bradley on the work carried out 
t Manchester on the same problem. 

C. H. Deach (National Physical Laboratory) gave 
paper on age hardening alloys with special reference 
2 their resistance. A. J. Bradley also mentioned his 
scent work on the crystal structure of the permanent 
i&gnete in the iron-nickel-alummium alloy series, 
nd in oo of this à very definite model was 
roposed for the age hardening process, tho atoms 
resent in solid solution bemg to collect 
ogether in groups still forming part of the crystal 
ittice of the origmal alloy. Such a process seta up 
itense strain, and hence hardens the alloy. 

The final day was devoted to a discussion of the 
agistance of thin metallic films., After an initial 
aper by G. I. Finch (Imperial College of Science and 
'echnology) on the structure of these films as revealed 
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by electron diffraction, E. T. 3. Appleyard gave a 
peper on work carried out in Bristol on their reeist- 
ance, and A. Féry and M. J. Bernamont followed with 
papers on work done in Paris. A distinction was 
drawn between metals such as the alkalis which may 
form a fairly uniform layer over the surface upon 
which they are deposited, and metals such as meroury 
which apparently form islands. The mechaniam by 
which the atoms can wander on & surface and form 
islands was discussed by J. E. Lennard-Jones. A 
point upon which no agreement was reached waa the 
negative temperature ooefficient of resistance of 
some films, and whether it is due to occluded gases. 

Full reporta of the principal papers given at this 
meeting, er with a summary of the discussions 
and the mam conclusions reached, will be published 
in September in & special number of the Proceedings 


of the Physical Society. : 


Beginnings of Western Science in Japan 


T the follows" dinner held at University College, 
London, on April 30, Prof. Joji Sakurai, 
meritus professor in the Imperial University of 
'okyo, president of the Academy and of 
he National Research Council of Japan, replied to 
he toast of the new honorary fellow. In the course 
f his remarks, Prof. Sakurai said : 

“If what I have been able to do in my work m 
‘apan 18 at all creditable, the credit must be traced 
ack to my education in England and, first and most 
f all, to the scientiflo training I received in University 
‘ollege during the flvo years extending from 1876 
niil 1881. Dr. Alex. W. Williamson, renowned 
hroughout the whole world for his clasmcal mvesti- 
ation on the formation of ethers and renowned also 
or his remarkably keen insight into the atomio 
onstitution of matter, was then professor of 
hemustry, and it is needleas for me to say how 
dghly I. value the scientific training I received from 
um. I was taught physics by Prof. Carey Foster 
nd Dr. Oliver Lodge, and the knowledge of physics 
hus acquired was a great help to me m following 
he remarkably rapid development of physical 
hemistry which was soon to come. 

“It was, however, not the ecientiflo traming alone 
hat I received in England. The five years of my 
tudent life m England were in the latter half of 
queen Victoria’s reign, a period which is one of the 
aost glorious in the whole history of England. It 


ras & period in which some of the greatest and most, 


Uustrious of men and, also, of women were to be 
net with m &lmoet every field of human activity. 
is stateamean and orators, Lord Beaconsfield and the 
rand old man—Mr. Gladstone—were shinmg like 
tars of first magnitude ; Tennyson was being adored 
8 poet laureate, Ruskin as a writer and oritic and 
leorge Eliot as a feminine novelist of unusual talent.; 
tharles Darwin was enjoying to see his life-long 
abours bearing fruit, Herbert Spencer was laying & 
oientrfic fouridátion of sociology, whilst Henry Irving 
nd Ellen Terry were, night after night, drawing 
rowds of enthusiastic audiences to the Lyceum: 
"Having had the rare fortune of being in 
4 such a glorious time, I could not, and would not, 


confine myself to scientific studies alone, but wishing 
to look upon England with more widely opened eyes 
I studied something of English history, of English 
literature, of English art and, even, of English drama. 
At the same time, I had the great good fortune of 
making some very dear and life-long friends and, 
through them, of knowing somethmg of Enghsh 
homes and of mixing more or lees in English society, 
all of which combined in enabling me to get & fairly 
acourate idea of English culture, and it was this— 
the knowledge of Engliah culture—which has proved 
to me to be of inestimable value throughout the 
whole of my later life. If, therefore, my work in 
Japan is worth mentioning, it is to be wholly at- 


. tributed to the scientific and cultural training I was 


able to receive during the five years of my student 
life in England. 

"I should like to make a short reference to an 
important fact in the recent history of Japan, con- 
sius ee he eae ese cultural relations. A few 

ore the ration, that is about seventy- 
five years dao, & group of five young men from 
Choshu came over to London m one of the sailmg 
veasels owned by Mesars. Jardine, Matheson & Co. 
of Yokohama, whose correspondents in London were 
Messrs. Matheson & Co. The object of these young 
men was to make & general study and obeeryation 
of Western civilization and when, after a long voyage 
round the Cape of Good Hope, they arrived in 
London they were introduced to an elderly gentle- 
man who took every care of them and helped them 
in every way in their study and observation. This 
elderly gentleman was no other than Dr. Williamson 
of University College under whom, as I seid before, 
I was & student for five years. As to what made 
him particularly interested in these young men and 
in Japan I can aay nothing, but I remember him 
often telling me tbat Japan was England of the 
East, by which, as it appeared to me, he meant some- 
thing more than mere geographical likeneas of 
the two island empires. 
tó the five young men, two of them 
went back to Japan in the following year in con- 
sequence of important developments at home, and 
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plunged themselves in the great political turmoil 
which soon led to the Restoration. One of these two 
men was Shunsuke Ito—later, Prince Hirobumi Ito 
— who was generally regarded as the founder of 
modern Japan, and the other was Bunta Inoue— 
later, Marquis Kaoru Inoue—who was cabinet 
minister in the Meiji Government on several occasions. 
The other three also greatly distinguished themselves 
and ied important positions in the new Govern- 
ment. these, Yasuke Nomura—later, Viscount 
Masaru Inoue—who, by the way, was living with 
Dr. Williameon’s family for several years, laid and 
ran the first railways in Japan, Yoro Yamao—later, 
Viscount Yoxo Yamao—greatly contributed towards 
laying the foundation of technical education, and 
Kinsuke Endo was, if I remember rightly, the first 
master of the mint. 

“Now, the most important item in the policy of 
the Meiji Government. was the transplantation of 
Western sciences, the elemente of which were taught 
by missionaries. But as time came for higher scientific 
education, need was felt for teachers perly 
equipped with the necessary knowledge and ability, 
and the Government naturally decided to call these 
teachers from England. Strange as ib may appear 
to-day, these calls were made h the firm of 
Moeeers Jardine, Matheson & Co. in Yokohama, 
which transmitted them to their correspondents in 
London, and the latter invariably oonsulted with 
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Dr. Williamson or somebody else named by hin 
The fact that Dr. Williamson intervened in th 
transaction of this important business was moe 
fortunate for Japan, for the young scientific me 
recommended by him, either directly or indirectly 
for the Ja all proved themselves to b 
most le ers of science, among whom th 
names of William Ayrton, Edward Divers, Alfre 
Ewing, John Mime and John Perry may especiall 
be mentioned as those who, later, all became fellow 
of the Royal Society of London. These pioneers c 
science in Japan taught their students to stud 
science for its own sake, themselves setting example 
by numerous brilliant researches and thereby greatt 
stimulating the spirit of original scientiflo work. 
am particularly happy to have been given an oppor 
tunity this evening of making reference to this littl 
pues of history, which is almost completely unknown 

ut which shows how much Japan owes to Dr 
Williamson and, through him, University College an 
England for the valuable help given m the, earlie 
and most important stages of development of moden 
sciences in Ja : 

“Ever since the foundation of Ramsay fellowship 
in 1920, Japanese Ramsay fellows have, if I ramembe 
rightly, without a single exception come to worl 
under Prof. Donnan, with whom the cultural obliga 
tions Japan owes University College and Englan 
have thus been happily revived”.  - 





International Association for -European Ethnology and Folklore 


* CONFERENCE AT EDINBURGH 


HE International Association for European 
Etbnology and Folklore was formed in Novem- 
ber, 1935. Ite first Oongrees was held in the New 
College, Edinburgh, on July 14-21. The Soottish 
Anthropological and Folklore Society acted as hosta. 
Seventy-mix delegates registered as members of the 
Congress, the countries represented being “Great 
Britain and Ireland, Sweden, Norway, Denmar 
Finland, Lithuania, Estonia, Holland, Belgium, 
Switserland, and the United States. - 


At the of the Congress, the presidential 
addreas adod by Prof. Herman Geiher, 
of the University of U . Thirty-one papers 
were Those ing with folklore includ 
“Remarks upon Methods of Surveying and Making 
Distribution Maps in the fields of Dialect and Folk- 
lore", by the president ;` “Scottish and. Norwegian 
Ballads”, by Prof» K. Liestøl, Oslo; “Norse and 
Gaelic Folklore", by Dr. R. Th. Christiansen, Oslo ; 
“The Stars in Eskimo Folklore’, by Prof. W. 
Thalbitzer, Copenhagen ; ''Rites", by Dr. C. W. von 
-Bydow, Lund; and “The Origins of the Ducking- 
stool”, by Prof. J. W. Spargo, Northwestern Univer- 
sity, U.B.A. —À 

Papers of technological and musoum interest were 
"Simple Agricultural Implementa of England", by 
Mr. R. U. Bayoe, Manchester; “The Early History 
of Vehicles in Northern Europe", by Dr. G. Berg, 
Stockholm ; ‘The Irish House", by Dr. Ake Camp- 
bell, 8 ; and ‘“‘Scandmavian Folk Museums’’, 
by Prof. Sigurd Erixon, Stockholm. 


On the linguistic side, Dr. W. Grant, Aberdeen 
dealt with “The Scottish National Dictionary” ; Mr 
J. C. Catford, Edinburgh, with “Scottish Dialect 
and the Proposed Linguistic Atlas of Scotland” ; Dr 
G. -8. Lowman, Brown University, U.S.A., witl 
“The Linguistic Survey in the U.S.A. and Canada” 
Dr. R. Nordenstreng, Uppsala, made some helpfu 

i as to the solution of an ethnologica 
problem in his paper on “The Riddle of the Finne 
Frisians, and Fair Broad-heads’’. 

Among papers of ieularty Soottish interes 
was that by Mrs. M. leod Banks, president of th 
Folklore Society, on “The Three Marta and the Mai 
with the Withy". 

During the Congress, & ‘ceilidh’, arranged by Mis 
J. Bruce, secretary of Highland Home Industries 


-Ltd., was performed by a group of a eet 
ttre] 


women; and a display of authentic 
country dancing was given at Roslin by & team o 
‘bondagers’ under the supervision of Mr. Ion C. B 
Jamieeon. 

Throughout the congress, there was on view a 
exhibition of ethnological and folkloristic material, o 
which the outstanding feature was the display o 
photographs and drawings of house-types an 
domestic and agricultural implements selected fron 
the colection of the Irish Folklore Commission 
Other exhibita were by the lLandsmAlsarkivet 
pees the Nordic Museum, Stockholm ; -H.M 
i of Works; and Highland Home Industries 
Ltd. 
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University Events 


Loxpon.—Sir Robert Pickard, director of the 

Titish Cotton Industry Research Association, and 
member of the Senate smoe 1926, has been elected 
ioe-chancellor for the remainder of the year 1986—87 
nd for the year 1937-88. He succeeds Mr. H. L. 
tason, who took up his duties as principal on July 1. 
rof. J. C. Philip has been appointed deputy vice- 
hanoellor for the year 1987—38. 

Dr. William Wardlaw has been appointed to the 
Iniversity chair of physical chemistry tenable at 
tirkbeck College as from October 1. Simcoe 1918 he 
as been on the teaching staff of the University of 
Hrmingham and has held the post of senior lecturer 
1 i since 1920. 

The title of professor of morbid anatomy in the 
Jniversity has been conferred on Dr. G. R. 
'ameron (Melbourne), in respect of the poet held by 
im at University College Hospital Medical School, 
nd that of reader in chemistry in the University on 
fr. Henry Terrey, in respect of the post held by him 
t University College. 

The degree of D.Sc. has been conferred on the 
ollowing : G. P. Crowden, university reader at the 
„ndon School of Hygiene and Tropical Medicine 
applied physiology), G. E. R. Deeoon (chemistry), 
X. B. Hartley (chemistry), H. L. Chhibber ogy), 
yr. W. F. Whittard (geology), Marion G. ton 
physiology) T. H. C. Taylor (entomology) R. A. 
‘paxer (mathematics) and H. O. Bull (zoology). 

MaxaHmsrHR.—Arnong the numerous appoint- 
nents announced at the end of this session is one of 
omewhat unusual interest—that of Mr. A. D. 
Ritchie, at present lecturer in physiological chemistry, 
o the Bir Samuel Hall chair of philosophy and pubbo 
idministration in suoceasion to the late Prof. J. L. 
jtooks. Mr. Ritchie took first-class honours in 
"hiloeophy at St. Andrew’s in 1911, and second-class 
10nours in Part I Natural Sciences Tripos at Cam- 
xidge in 1914. He was elected fellow of Trinity 
Jollege, Cambridge and worked on the philosophy of 
cience, and was Tarned Lecturer in 1935. Though 
or the last twenty-three years he has been pro- 
easionally as a teacher of physiology, he has 
yublished various philosophical works in this period. 

The following further appointments have also been 
wnounced: Prof. P. M. 8. Blackett, professor of 
Physics in Birkbeck College, University of London, to 
rucceed. Prof. W. L. Bragg in the Langworthy chair 
X physica; H. Davenport, P. Du Val and W. W. 
Jawyer, assistant lecturers in mathematics; G. D. 
Rochester, assistant lecturer in physics; D. G. 
Evans, assistant lecturer in chemistry in the Depart- 
ment of Bacteriology; E. L. Patterson, assistant 
ecturer in anatomy ; and Mies Margaret I. Williams, 
weistant lecturer in applied physiology. 

BSumrrurLp.— The following sppomtmentsa have 
recently been made: J. W. Watson to be assistant 
eoturer in y; Gilbert Forbes to be lecturer 
a forensic icine; J. M. Kennedy to be lecturer 
n infectious diseases ; G. A. de Belin to be assistant 
ecturer and research assistant in the Department of 
detallurgy. 

Br. AXDEHWB.—A in political science 
1a8 been instituted in the Uni College, St. Andrews, 
und Mr. J. M. Brown of Glasgow has been appointed 
o the new post. Mr. B. 8. Robertson has been 
FEN leoturer in regional anatomy in University 

llege, Dundee. 
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Science News a Century Ago 


The Diet of Silkworms 


AT & meeting of the Paris Academy of Sciences 
on July 31, 1837, in the Gazette Médicale de 
Ports of August 5, Moriset, de Clavaison and 
Durrand recorded the results of an experiment on 
the feeding of silkworms by substituting for mulberry 
leaves those of the Spanish soorsonera. The silk- 
worms which had been so fed from the time that they 
had been hatched did not appear to suffer from this 
diet, and had produced cocoons which were in no 
way inferior to thoee of silkworms which had been 
given mulberry leaves at the same time. Some of 
the cocoons had been sent to the Academy, but did 
not appear to competent judges to be the product 
of healthy silkworms. Similar trials had previously 
been made at different times with the leaves of 
scorsonera, and had always been abandoned. In any 
event, what had enco the speakers to pursue 
the experiment was the that tbe silk’ ind 
would never soquire & devel in the sou 
of France so long as rms were fed exclusively 
by mulberry leaves, in view of the fact that cultiva- 
tion of the mulberry tree did not harmonize with 
the other principal cultivations in the country ; 
whereas cultivation of scorsonera did very well and 
would yield a double profit, the root forming & 
wholesome food similar if not preferable to salsify 
root. 


Hospitals in Russia 

A PAPER in the British and Foreign Medical 
Review of July 1887 on the present state of medicine 
and medical institutions in Russia by Dr. George 
Lefevre, late physician to the British Embassy at 
St. Petersburg, contains the following account of 
the hospitals in that country: “Although few 
countries can boast of finer institutions for the sick 
and infirm than Russia at the present day, it has 
nevertheleas bean the work of nearly two centuries 
to bring them to their actual state of perfection. 
Commenced by a private individual, whose example 
was soon followed by Government, they only began 
to have & character of im under Peter the 
Great. . . . As regards external appearance of 
the hospitals in Mom ow and St. Peters they are 
splendid in the extreme, resembling more palaces 
of princes than the abodes of the sick. But it is of 
their discipline we have to speak, and many of the 
regulations of these institutions are worthy of 
imitation by similar establishments in other peris of 
Europe. One great advantage they possess over 
charitable institutions of a similar kind in England 
is the daily admission of patiente, the vacant beds 
being immediately occupied by the most urgent 
cases. All applicants are not admitted indis- 
criminately into the General Hospitals; for there 
are others devoted to the reception of particular 
diseases, as eruptive fevers, venereal diseases, eto., 
and persons ing under diseases which are con- 
sidered incurable are not treated in the hospitals but 
are admitted to almshouses. . . . As regards the 
internal arrangements there is no cause for complaint. 
The wards are spacious and lofty, the beds not too 
much crowded together and cleanliness is carried to 
& point almost deserving of ridicule. . . . The most 
decided defect in all these institutions is a thorough 
disregard of ventilation.” 
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The Botanical Society 

AT a meeting of the Botanical Sooiety held on 
August 3, 1887, the secretary read a letter from the 
Botanical Institution of Brussels requesting it might 
be admitted mto friendly correspondence with the 
Society. Mr. Dennes then read a r entitled 
“Observations on the Structure and Aeran of 
the Reproductive Organs of Marsilea". The paper 
was accompanied by a translation of ẹ memoir on 
the same subject, made to the Paris Academy of 
Boienoes by MM. Mirbel, Dutrochet and St. Hilaire. 
In M. quadrifolia (which much resembles cur common 
trefoil, excepting in ita petals being furnished with 
an additional leaf) there is apparently a longitudinal 
membranous partition, containing a number of cells 
each enclosing an hermaphrodite flower. -The stamens 
of these flowers are stated by Jussieu, who was the 


first to examine the plant minutely, to be so small, . 


and in such numbers, as to render it impossible to 
count them: they oper transversely, to scatter the 
grains of the spherical yellow pollen.’ Convincing 
proofs were adduced from the researches of Dutrochet 
and St. Hilaire especially, that germination takes 
place by the impregnation of the ovules with the 
antheric dust, although this has been strongly 
opposed by other botanists, who keep all the species 
of Marsilea in the class Cryptogamia. 


The Atheneum and Meteorology 


Iw its issues of August 5 and 12, 1887, the Athenaum 
devoted several to an essay on meteorology, 
the subject bei by a review of two 
recently published works. The first of these was by 
Partick Murphy (1782-1847) and was entitl 
“Meteorology considered in ita Connexion with 
Astronomy, Climate, and the Geographical Distribu- 
tion of Animals and Plante". Of the author and this 
book the Athenawm said: ‘We state our firm con- 
viotion, that nothing but loss can be the result of his 
publishing such books as the one before us”. Of the 
other book, Graham  Hutohison's ‘Treatise on 
the Causes and Principles of Meteorological Phe- 
nomena” the reviewer remarked : ‘This is a sensible, 
well-executed compilation, interspersed with some 
new views and explanations of meteorological facts”. 
The subject was one in which the Athenaum took a 
particular interest and at the beginning of the eesay 
it said: “If there be one branch of science, more 
than another, which we have endeavoured to place 
prominently before the public, it has been Meteoro- 
logy, because it appeared to us of great importance 
pnd to have been especially neglected”. 


The London Electrical Society 


As a result of g resolution passed at æ general 
meeting of the Electrical Society held on August 5, 
1887, the Committee issued & report stating that the 
object for which the Society was formed, as stated 
in a resolution of May 16, 1837, would be fully carried, 
into. effect. The publication of papers had been 
deferred, as members had mtimated their mtention 
of presenting communications, after the recess, con- 
taming new facta in electrical science. Among the 
communications which had already been received 
was one from Andrew Crosse, of Broomfield, near 
Taunton, describing some resulte obtained by him 
in producing crystals by transferring the electrical 
energy from the zino and copper plates to other 
substances not metallic in contact with them. 
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Societies and Academies 
Paris 
Academy of Sciences, May 81 (O.R., 204, 1597-7492). 


JULES DRAOH: The logical integration of lies 
differential equations: the reduction of the grow 

Maroa DmráriwH and Anam Horsau: Th 
catalysis of the Cannizzaro reaction by active nioki 
and platinum. The application to some aldoses. Th 
conversion of an aldehyde into aloohol and acid b 
alkali (Oannizzaro reaction) is greatly accelerated b 
the addition of a catalyst, Raney nickel or platinun 
Results are given for galactose, glucose and arabinoe 

Pavut VINGHNBINI: The reconstitution of th 
ensemble of convex bodies of n dimensional spac 
starting from certain base sub-ensembles. 

ARNAUD Dmumjov: A theorem of Mandelbrojt. 
` JosmeH CHALOM : Reaction pumps with supersoni 
flow. 

Asshwz Datzarr: The solution of Sohródinger' 
equation. 

JEAN Lour Destovcnss: The relativistic wav 
mechanics of systems and the interaction of light an 
matter. 

Hengki MrNzUR: Clusters of stars in kineti 
equilibrium. 

PauL Bounaror and JAoquas Cox : The frequeno 
of the concentrations in extra-galactio nebula detecte 
by Hubble's tests. : 

Luoraw p'AzAxBUJA: International oo-operatio 
for the continuous observation of the sun, and it 
first resulte. A summary of results obtained betwee 
July 1, 1935, and December 81, 1030. Study of th 
electrical and magnetio disturbances on earth. 

Purere Varworra: How to formulate empiriot 
laws. The exponential development. 

Huxnr Lewonps: The interpretation of variation 
of viscosity with concentration in binary liquid mia 
tures. 

Rant Lucas: The thermal waves of liquids. 

RuwÁ PrANIOL: The application of molecular jet 
to the production of light ions. 

JzAN P. E. DuaLAUX: The anodic polarization c 
tungsten. Study of the electrolysis of sulphuric aoi 
with electrodes. The fall of current wit. 
time, due to the formation on the anode of a laye 
possessing a high resistance, depends on the conditio: 
of the surface, and is independent of tbe current 

Vxrroxrg H. PAvLovió: A new method for studyin 
subjectively the mixture of colours. 

MaunricH Panopi: Study of the transmission c 
some oxides in the extreme infra-red. Measurement 
for the oxides of manganese, strontium, cadmiur 
and barium are given. The wave-lengths of th 
absorption bands plotted against the atomic numbe 
fall on a curve resembling a parabola. 

Henni Berra and Barra Taar: The magneti 
rotatory power of compressed and of liquefled nitri 
oxide, NO. The experimental results suggest tha 
the molecules of nitric oxide commence to polymerix 
under high at — 80°O. From the Verde 
constant at — 163? C., it is concluded that 98 pe 
cent of the liquid is in the state of double molecule 
(NO),, and this agrees with the resulta of Rice, base 
on the entropy of vaporization. 

P. Bonwr-Mauny: The utilization of photc 
elements with semi-conducting layer for radioactiv 
measurements. Selenium, or copper photo-cells 
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rradiated with g- or B-rays, give rise to a difference 
f potential, exactly as with photons; the y-rays 
lave given no appreciable effect. The local variations 
if sensibility and the effecta of fatigue of the element 
Tre more marked with a-rays than with photons. 

Ma). JOLET GAvoRET: The titative study 
f {ae adsorption of metallic cations by cellulose. 
"he igo-eleotrio point of cellulose. 

Mute. Suzanne Vert: The potential gradient of 
elatine under electromotive force. 

CASIMIR JAUSSHRAN: The anomalies of the dis- 
version of light by colloidal solutions of silver. 
Mthough the heterogeneity of the medium studied 
»roduces ial optical properties, its refractive 
ndex can calculated utilizing for the dispersed 
netal the same optical constants as those of the 
netal in the massive state. 

Muiz. Marw Tmáoponmsoo: The study by the 
laman effect of two molybdotarterio complex com- 
^unds in water. The results are m agreement 
vith those found by the rotatory polarization, 
amely, the existence of two complex compounds, 
Seq 00,) and Na (2TH, MoO,). 

Cu. Bapan: The determination of the solubility 
if slightly soluble electrolytes, ted and in 
he presence of their reaction products. Application 
© silver chloride. 

Micnan CrssoLists : The structure of electrolytic 
ihromium. 

‘Pornws MasrAGLI: The reducing and con 
wtion of alkaline benxylates on ketones and alde- 
iydee, and on the a, B unsaturated aloohols. 

Mitas, Mantas Mowracws and MABRGUHBITE 
Janey : The action of organo-magnesiam compounds 
m the phenylimino derivatives of benzil. 

Cuannms Bounet: The Raman effect in circularly 
dolarized light in quartz, observed along the optic 
ixis. 

Loum DunmmanrRET: The constitution and genesis 
of the green Syrien rocks. 

Danm BARBmeR, DANIEL CHALONGE and ETIENNE 
Vassy : The variations of temperature of atmospheric 
mone according to its ongin. 

JosuÉ HxrrxANN Horrat: The genus T'rigonoides, 
t stable genetic mutation of the genus Trigonia. 

AXDRÁ EICHHORN : Chromosome enumeration and 
ihe study of mitosis in two Crotolaria. 

JEAN TRoGHAIM: A new graphical representation 
X the resulta of physical and granular analyses of 
ihe soil. 

Muz. MARGUERITE CowBES: The probable exist- 
moe of a higher class, not differing in appearance, 
orming the true workers in the Formice. 

Togou Sv and Ommw-CHao-Hs1: A new Chmese 
‘ace of Ascaris megalocephala (type trivalens). 

Pmans P. GaassSÉ: Aberrant spermiogenesis of 
ihe Metatermitides. 

JHHAN VHLLARD: Geographical variations of the 
ranom of the South American rattlesnake, Crotalus 
orriflous. 

Hawai Beer : Protein sugar and blood proteins 
n the normal and pathological states. 

V. A. Kostrram: A generalization of the 
rial equations in the case of a population 
ntoxicated by the producta of its chemical activity. 

JBAN LAvoLLAY and Mum. FRANQOISH LABORHY : 
l'he mathematical expreemion of the development of 
depergWius niger as a function of the concentration 
of magnesium of the nutritive medium. 

Marros CuaDEFAUD: The organization and the 
wichocytes of Gonyostonyum semen. 
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HENRI Soxonnet, Gustave GurrrowNHAU, GEBR- 
MAIN MooquoT and ANDRA Eyrarp: "The mfluence 
of pasteurization in the absence of air on the nutritive 
value of milk. The experimenta described lead to 
the conclusion that ization in the absence of 
air is not moo: le with the preservation of the 
essential nutritive qualities of milk. 


. Amsterdam 
Royal Academy (Proc., 40, No. 6, June 1937). 


L. 8. OgwSrEIN : Scattering of neutrons in matter 
(5). A discussion of the distribution of the directions 
of motion of neutrons scattered by protons. . 

J. A. SagoUuTEN : The differential geometry of the 
groupe of contact transformations (8). Inflnitesimal 
doubly homogeneous contact transformations and 
their applications to mechanics and electrodynamics. 

F. M. Janans, J. A. Borrama and E. RoSENBOHM : 
Exaot measurement of the speciflo heate of metals 
at high temperatures (28). The heat capacity and 
the electrical resistance of didymium between 300? 
and 600° C. 

F. M. Jauoue and J. tak Bara: On pterotactio 
derivatives of bivalent platinum with optically active 
cyclic trans-1.2 diamines. : 

A. Q. van Vunw and J. K. Baars: Constitution 
of toxoflavin. This substance, produced by the action 
of Bacterium cocovenenans, is & di-imine contaming 
the T oa akeleton and is isomeric with methyl- 


O. PoerRUxUB: Some remarks on the vegetation 
on the sandy soil of the Pandang Loewai (E. Koetai, 
E. Borneo). 

B. W. Vissme: A period of twenty-seven months 
in the rainfall throughout the world. 

W. B. Days and M. J. DijkwaAN : Splitting off of 
gellio acid from ene especially from theotannin 
by Aspergillus niger 

M. J. idonea qe : iration of sòme halo 
cultivated in various in comparison Su E 
of some non-halophytes. 

H. J. Hanpow: Padang soil, an example of podsol 
in the tropical lowlands. 

G. C. Heson and R. F. J. van Pact: Rhythm of 
the glycogen content of the liver of the white mouse. 

M. J. L. Dors, B. C. P. Jansen, G. J. Brzoo and 
J. Da Vurma : Studies on phosphorus metabolism in 
normal and rachitio rate with a radioactive phos- 
phorus isotope (see also NaTURB, June 19, p. 1068). 

. J. Duyvaxé pg Wir: Biological evidence of 
two new hormones by tests on Rhodeus amarus. 


: Cape Town 
Royal Society of South Africa, May 19. 

K. F. M. Bziaur: The South African inter-tidal 
zone and its relation to ocean currente. (2) An area 
on the southern part of the west coast. (8) An area 
on the northern part of the west coast. 

R. F. Lawrnawos : The odorferous glands of South 
African harvest spiders. The external appearance of 
the epe amigas in some South African harvest 
spiders is d as well as the colour, volatihty, 
and smell of the secretion of the glands. The activity 
of the glands is conmderably more marked in the 
large group of Laniatores, some members of which 
expel the secretion in the form of a fine jet. The 
operim of an evil-amelling substance is moet prob- 

ly a defence reflex in this group of Arachnida. 


> 
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Appointments Vacant 
APPLICATIONS are invited for the following appointments, on or 
before the dates mentioned : 


Asuertiwr LECTURER IN ZooLodY in the University Oollege of 
North Wales, Bangor—The Registrar (August 7). 


JUNIOR MTALLURGINET for the Britiah Non-Ferrous Metals Research 
Association —The Secretary, Regnart Buildings, Huston Street, N.W.1. 


of Birds. 
December 31st, 1086; with Proceedings of 
1037. Pp. 116, (London: ‘Royal Society for the 
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Systematics in Relation to General Biology 


HE classification of living things is of prime 
importance, and fundamental to any bio- 
logical research. Taxonomy, the law of order, is 
not only one of the oldest branches of biology, but 
also remains one that is basic to such more recently 
developed branches as oytology, ecology, and 
genetics. This fact cannot be too much stressed. 
It is somewhat unfortunate that a really satis- 
factory history of plant and animal taxonomy 
remains unwritten. The philosophical and logical 
principles underlying claasifloation have also not 
received the consideration they deserve, and 
taxonomista themselves are often ignorant of the 
real implications of the working hypotheses they 
adopt. They are often also none too clear as to 
exactly what is implied by certain words and 
phrases, such as ‘phylogeny’ and ‘a natural system’, 
which have perhaps sasumed a ‘bleasedness’ they 
scarcely deserve. 

Text-books of systematic biology, with very 
few exceptions, still define the aim of & natural 
classification as the reconstruction of the course of 
evolution, and seem to envisage the possibility of 
eventually producing a schematic tree on which 


each group hangs on its appropriate branchlet. ` 


That this conception reste on a confusion of 
thought has been suggested by many biologists, 
and ita continued unqualified statement in taxo- 
nomic text-books is to be regretted. Perhape the 
fullest discussion of the ditlioultiea of equating a 
natural with a phylogenetic classification is oon- 
tained in the late Dr. F. A. Bather’s presidential 
address to the Geological Society in 1927, and the 
same point was stressed recently by Mr. J. 8. L. 
Gilmour im his article “A Taxonomic Problem" in 
NATURX of June 19, p. 1040. Clear thinking on this 
fundamental issue is one of the most urgent needs 


for the future progress of taxonomic work. 
The’ older, ‘orthodox’, taxonomy is based mainly 
on morphology (including, especially for some 
groups, anatomy) and with the supplementary use 
of geographical data, notably in higher animals. 
This use of morphological criteria as the basis of 
classification has yielded remarkably valuable 
results, of which taxonomists may well be proud. 
There is also no doubt that much yet remains to 
be done along the well-recognized lines of morpho- 
logical description and classification, especially in 
many groups of invertebrates and lower orypto- 
gams and among the faunas and floras of rela- 


_ tively little-explored parts of the world. It will 


further be generally allowed by taxonomists that 
there is still room for improvement in their 
methods of comparative description, terminology, 
and details of classification without mvolving far- 
reaching changes. 

Within the last two decades, however, there has 
not only been an almost startling advance in 
cytology, ecology, genetics, and other sub-soienoes 9 
of biology, but it has also become increasingly 
recognized that many discoveries classified under 
these heads have a bearing on orthodox taxdnomy. 
This impact of newer methods on the still essentially 
morphological systems of naming and arranging 
animals and planta oan no longer be ignored. It 
concerns all biologiste, whatever may be their 
particular flelds of research. There is no general 
agreement as to whether new subsidiary systems, 
with their own terminology and symbolism, should 
be developed as independently as possible of 
existing taxonomy, or whether the latter'oan be 
BO expanded as to include those date of cytology, 
ecology, genetics, etc., that oan be used as 
‘characters’ for arranging organisms into groupe. 
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Orthodox taxonomy has developed International 
Rules of Nomenclature. The use of these within 
their proper fleld is not disputed, but they may, 
in their present form, prove & hindrance if rigidly 
applied to an expanded taxonomy. The possibility 
and desirability of developing an all-inclusive 
taxonomy towards an ideal state of perfection 
needs full investigation. 

Existing taxonomy is based on grouping animals 
and plants into taxonomic unite termed varieties, 
subspecies, species, genera, families, etc. There is, 
however, considerable disagreement, even among 
specialists within one group, as to the limite 
of the units. A general survey of the systematio 
categories in different groups, a classification of 
the criteria used, and & careful consideration of 
recently discovered cytological and genetical facte 
might well leed to obtaining greater precision, 
more logical arrangement, and greater uniformity 
in taxonomy. 

Taxonomio literature is very large, scattered in 
many periodicals, and very diverse in presentation 
and contents. Museums, herbaria and other 
institutions contain quantities of material and 
date, available to the biologist, but often not in 
a readily accessible form for any particular piece 
of research. There is, indeed, an almost unrealizable 
mass of material and of known facte which would 
yield results of the greatest biological importance 
if only they were collated and correlated with the 
reat of biology. It is to be anticipated that new 
generalizations of considerable importance will 
emerge in the process. Some of the preliminary 
analysis has been done, but the results are scattered 
and uncorrelated ; the synthesis would seem to 
await another Darwin. The task, however, is now 
beyond the physical powers of any one individual. 

While taxonomy is at present based mainly on 
morphology, its history shows that attempts have 
been made from time to time to incorporate new 
ideas.* Thus, though taxonomy long antedates the 
general acceptance of the evolutionary principle, 
this had in time considerable effects on taxonomic 
theory and practice. Similarly, especially at the 
species level, peculiarities of distribution have been 
utilized in drawing limits between groups. 

Of recent years, it has become increasingly 
evident that speciation is neither invariably a 
simple, clear-cut phenomenon nor due to any one 
cause or series of causes: rather, a number of 
factors, internal and external, operate in producing 
speciation and other evolutionary processes. Their 
relative importance in different groups needs 
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intensive and extensive investigation. Again, man 
relevant facts have been published, but until th 
scattered data have been extracted, correlated ani 
classified, it is impossible to tell along what line 
and with what material new research is most likel: 
to throw light on those questions of equal impor 
tance to the taxonomist, cytologist, ecologist, an 
geneticist. It is certain, however, that a gres 
deal of new research is necessary before thi 
problems even of speciation can be solved. Thi 
development of biology along synthetic lines doe 
not mean the abandonment of analytical method: 
in special research. It means rather their intensi 
fication, but with a co-ordination at presen 
largely lacking. The collection of material for tht 
eventual publication of a British Fauna and ¢ 
British Flora on uniform and broad biological lines 
should serve as a stimulus to research and as : 
focus for co-ordination. j 

Many kinds of biological research involve the 
recording and interpretation of large masses o: 
facte. With proper help and advice, valuable work 
can be done by local societies, amateurs, school: 
and colleges. Such research, properly conducted 
can have a twofold value: observations or experi- 
ments can be made over a wide area or for a long 
period of time ; and they are of very considerable 
educational value to the persons making them. 

Taxonomists, and indeed other biologists, fre. 
quently complain that their subject is not well 
taught in universities and schools. There is much 
truth in this complaint, and the modification of 
teaching methods and syllabuses is an urgent 
need. Students not infrequently know much about 
the anatomy of & plant or animal without knowing 
anything about it as a living organism or ita 
relationships to other organiams. The revivifica- 
tion of taxonomy by expanding ita scope to 
include data from other branches of biology 
and the realization of what they can gain from 
taxonomy would in itself tend to encourage 
greater attention to its careful teaching. 

That the time is ripe for increased oo-operation 
between workers in different branohes of biology 
will, it is hoped, be acknowledged. In this con- 
nexion the recent formation of an “Association 
for the Study of Systematics in Relation to General 
Biology”, an account of which was published in 
NaTuzm of July 24, p. 103, is of special interest. 
The work of the Association should do much to 
stimulate interest and co-operation in the various 
aspects of the impact of modern biological thought 
on the problems of taxonomy. 
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Indian Ethnography 


The Kharias 

By Sarat Chandra Roy and Ramesh Chandra Roy. 
Vol 1. Pp. xv +306 +27 plates. Vol. 2. Pp. 
i--307—530 +lviii +13 plates. (Ranchi: “Man 
in Indis" Office, 1937.) 11 rupee. 


TUDENTS of tribe and caste in India are 
well inted with Sarat Chandra Roy’s 
excellent studies of the wild tribes of Orisa and 
the Central Provinces, of which the resulta are 
contained in his works on the Mundas, Orüons, 
Birhors and Bhuiyas. We are now given two 
interesting volumes on the Kh&riis, who are to 
be found in Orisea and the eastern portion of the 
Central Provinoes. Following the established 
order of such works, particulars are given of the 
origin, migration, physical traits, culture, social 
organization, birth, marriage and death rites, 
festivals and superstitions. Dr. Marett gives the 
work & short introduction, and there are numerous 
illustrations. 

There are three branches of these primitive 
people, the Erenga or Hill Khüri&s, the more 
civilized Dudh Kh&ri&s, and the Delki or Dhelki 
Khüri&s. The Hill section of this tribe still live 
by a system of cultivation known as Jhum in the 
eastern and Kumri in thé western provinces of 
India. This consista in burning down large tracts 
of forest and sowing scanty crops in the ashes. 
As the forest is destroyed by this process, the 
population moves to fresh areas for & source of 
livelihood. The other divisions of the tribe have 
adopted more settled forms of agriculture. 

The two large volumes containing the fruite of 
Sarat Chandra Roy’s research offer, as was to be 
expected, much resemblance to the socounts of 
similar tribal unita in other parts of India. We 
find traces of totemism, a system of ancestor 
worship, the belief in and propitiation of evil 
spirits, a form of medicinal treatment based partly 
on the use of vegetable products and partly on 
spirit scaring, and a firm belief in omens and witch- 
craft. The totem section among the Kh&rifs is 
known as Kili or Khli, corresponding to the 
devak, bedagu or bali of western India. The author 
gives the name of many totem divisions which 
apparently bear close resemblance to those of 
similar tribes in other parte of the country ; but 
here, it may be noted, identification is rendered 
difficult by lack of adequate description of the 
tree or animal referred to. The vernacular names 
are an inadequate guide, particularly in the case 
of trees which bear many vernacular names in 
different areas. 


In this connexion, special interest is attached to 
the list contained on pp. 468-400 in vol. 2. The 
author is here giving his reader the names of a 
number of trees of which the products are used 
for medicinal purposes. It will be at once dis- 
covered that the botanical names are those of 
well-known totems of other parts of India, as for 
example, Lawsonia alba, Phyllanthus emblica, 
Achyranthes aspira, Artocarpus Lakoocha. Bombax 
malabaricum, Eugenia Jambolana and the well- 
known Calotropis gigantea 

The importance eget this Hst lies in the fact 
that it has been often assumed that there is 
a close connexion between the medicinal value 
of certain trees and their adoption as the totem 
of an exogamous unit. Significance, therefore, is 
attached to the fact that among the Kh&riis, a 
very primitive tribe, such value is found in the 
very same trees that the Marüthas and allied 
castes hold in totemistio relationship on the other 
side of India. ` 

Russell, in his “Tribes and Castes of the Oentral 
Provinces”, pp. 445 et sg., describes the Khiiriis 
88 & primitive Kolarian tribe which appear to be 
allied to the Mundas and Savars. He oonsiders 
them to be an elder branch of the Mundas. He 
describes them as very dirty in their persons, with 
features of a low character, not unlike the Bhumij, 
but with an absence of any strongly marked 


In the “Linguistic Survey of India", the Kh&ri& 
language has been declared to be closely allied 
to Savara, and to resemble Korku and Juang. It 
has ceased to be a typical Munda language, aooord- 
ing to Sir George Grierson. Sarat Chandra Roy, 
as was to be expected from the resulta of similar 
investigation in other areas, finds evidence that. 
the first spirita to be personified and deified were 
those of ancestors. He writes: 


“This is why we find among all sections’ of the 
Munda tribes, the worship of ancestor spirits. One'a 
ta and other near relatives whom the 
Kh&ri& loved and honoured when they were living 
cannot fail to be with love and reverence 
after they were dead. Spirits of ancestors who 
were revered and looked to as Sidns or village 
elders during their tis den are especially re- 
membered and honoured after death” (p. 315). 


The late Sir James Campbell, in his notes on 
the spirit basis of “Belief and Custom” published 
in the Indian. Antiquary, held a similar theory, 
and proceeded to show by numerous examples 
collected in western India how the original practica 
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of spirit soaring by various well-known rites 
developed into æ system of spirit ‘squaring’, 
whereby suitable propitiation was made to the 
spirit and a lodging found for him where he would 
be content to dwell without further troubling the 
helpless victims of his attention. This process of 
propitiation for the Dubo or ill-disposed spirits is 
described by Sarat Chandra Roy. In addition to 
ancestral spirita, as might be expected, Khüriüs 
worship a host of minor deities, of which details 
wil be found in Chapter xi. Above them all is 
the supreme spirit known as Poromosor, an 
obvious corruption of the Hindu title of Par- 
ameshwar. 

We must close this short notice of Sarat Chandra 
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Roy's valuable work by an acknowledgment of the 
assistance such studies are to those interested in 
the Ethnographio Survey of India, now repre- 
sented by & constantly increasing flow of works 
of this description. If a word of criticism may be 
permitted, it would take the form of a regret that 
80 many misprints are allowed to disfigure these 
pages. They are quite unusually numerous, and, 
strangely enough, we have a consistent wrong 
spelling of the well-known name of the author of 
“Tribes and Castes of the Central Provinces”. 
The illustrations, mostly reproductions of photo- 
graphs, are greatly lacking in clearness of outline, 
and thus loge much of their value. 
R. E. EwTHovzN. 


Afforestation in the Lake District 


Afforestation in the Lake District: 

& Reply to the Forestry Commission's White 
Paper of 26th August, 1930. By H. H. Symonds. 
Pp. xxi +97 +4 plates. (London: J. M. Dent and 
Sons, Ltd., 1936.) 95. net. 


Ts is well known there has been oonsiderable 
controversy over the afforestation work which 
has been and is being undertaken by the Forestry 
‘Commission. Mr. Symonds has written a small 
book dealing with the Lake District in this con- 
nexion, and Lord Howard of Penrith contributes 
a foreword. A joint informal committee of the 
Forest Commission and the Council for the Preser- 
vation of Rural England was appointed. The 
author details the various results of the meetings, 
the questions asked in Parliament\and comments 
in the Press on the Forestry Commission’s pro- 
*poaals. 

Opposition to the proposals to afforest parte of 
the Lake District is based in part on the monotony 
of scenery introduced by commercial afforestation. 
“The sitka spruce and Norway spruce—the staple 
diet of waterlogged ground—Douglas fir, Corsican 
pine—how they repéat themselves ; ages ago they 
learnt their lesson, and the ‘damnable iteration’ 
of them is an offence: they have the air of mass 
production, the efficiency of the machine.” The 
author states that his book is not an argument 
against afforestation or conifers. But he pointe 
out that while conifer stands, after first youth, 
may look magnificent on the Alps, Jura or the 
Rookies, they are out of place in the fells of 
Cumberland which are on so small a scale that 
they “depend for their grandeur on a system of 


natural proportions which you can spoil, but not 
alter”. As Lord Ullswater has said, the problem 
is one “of taste, discretion and degree". 

If one of the reasons for planting in the Lake 
District was to give work to the unemployed, it 
would seem a pity that the Forestry Commission 
did not avoid oontroversy, for the work of the 
forester is exposed to many dangers on an antagon- 
istio oountryside, by agreeing to plant broad. 
leaved trees only, and mixed woodland, as 
suggested by the author. Some valuable experience 
would have been obtained on the subject as to 
the elevation to which some of these species can 
be taken, and amenity would have been safe- 
guarded ; since the forester who knows his job 
should have been able to adapt his plantings to 
harmonize with, and not spoil, a piece of country- 
side the beauty of which has for long been a house- 
hold word in Great Britain, even amongst many 
who have never seen it. It would be an interesting 
piece of work demanding skill and considerable 
knowledge; a different type of work, it may be 
admitted, from the monotonous planting of young 
conifers on & more or leas uniform pattern. The 
question of the longer period the nation would have 
to wait for & return in money does not appear 
to be of so great importance in the Lake District, 
where other advantages are already being reaped. 

The author pute up a strong plea for the preserva- 
tion of the sheep farming and the Herdwiok strain, 
both of which must disappear with any consider- 
able afforestation in the Lake District owing to the 
fact that of necessity all the lower ground would 
be planted up, and thus the sheep disturbance 
would be complete. The Forestry Commission 
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anting proposals will involve the displacement 
Xf more than 5,000 of thia local breed of sheep. 

Mr. Symonds also deals categorically with the 
question of the extra unemployed that the scheme 
would provide for and the question of small 
ioldings. On both these subjects he displays 
umple local knowledge, and his remarks on the 
subject of the prospects before the small holder, 
sspecially of one unacquainted with the locality, 
merit consideration. 
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Mr. Symonds’ little book appears to sum up 
the present position. To many, the Lake District 
is a thing apart ; and when the total area involved 
and the comparative small size of the conifer 
woodlands to be established is taken into acoount, 
it would appear that the Forestry Commissioners 
here have the chance of justifying the useful 
position they have taken in the country by leaving 
the beauty spota alone, and planting, where plant- 
ing must be, with hardwoods. 
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Insect and Allied Pests of Fruits 


The Pests of Fruits and Hops 

By Dr. A. M. Massee. (Agricultural and Horti- 
oultural Handbooks.) Pp. 294 +27 platea. (London: 
Crosby Lockwood and Son, Ltd., 1937.) 15s. net. 


TE production of profitable fruit crops is 
‘dependent upon & variety of factors, some 
beyond the control of the grower, others bemg 
within his control. The factor of pest incidence in 
an orchard or plantation is one of extreme impor- 
tance, for while the occurrence of some species— 
resident peste—are within the plantaman’s control, 
others—migratory peste—are to an extent beyond 
control and the presence of the latter group are 
frequently undetected until irreparable damage is 
committed. 

Great advanoes in fruit culture have been made 
during the past twenty years, and an increasing 
number of scientific investigators are engaged 
upon the elucidation of problems connected with 
this important industry. Entomologically speek- 
ing, the changes have been great both as regards 
new and troublesome pests, namely, capsid bugs, 
fruit tree red spider mite, and tersonemid mites ; 
the appreciation of virus infection and the part 
played by insects in their transmission; the 
measures for controlling pests by the introduction 
of tar-distillate egg-killing washes, petroleum oils, 
and Derris and Pyrethrum preparations ; and the 
evolution of high-powered machinery for the 
application of insecticidal and fungicidal washes 
and dusts. 

It may appear strange that this much-needed 
volume is only the third standard work dealing 
with the pesta of fruit which has appeared in forty 
years. To those, however, who are familiar with 
Miss Ormerod’s “Handbook of Insects Injurious 
to Orchard and Bush Fruits”, published in 1898, 
and with the monumental work of Prof. Theobald, 
published in 1909, it is lees curious, for these 


authors produced works which were classics in 
their particular line. 

The present &uthor, while purposely omitting 
technical descriptions of insecta, has attempted 
to place before fruit-growers and students a 
simple and brief account of some of the more 
important insect and allied peste that ooour on 
top and soft fruits and on hops. Simplicity of 
expression is & matter of degree, and while the 
specialist may consider the account of the several 
pests to be: simple, the layman may think other- 
wise. f 
Technicalities are wisely omitted, but tho 
inclusion of some information relative to the more 
important orders of insecta and allied animals 
would have allowed the lay reader to appreciate 
the varied life-cycles, feeding habits, and meta- 
morphoses of the several groups of arthropods 
mentioned in the text. Again, the inolusion of a 
simple key, with figures, to the larval stages of 
insects, would enable the practical man to dif- 
ferentiate between the larvæ of the Endopterygota 
without seeking for such information in the body 
of the work. ^ "d 

The volume is well illustrated with more than 
& hundred photographs taken by Mr. R. M. 
Greenslade, who is Dr. Massee’s colleague ‘at the 
East Malling Research Station. An author would 
prefer to have the illustrations placed near the 
description of the pest, and it'is unfortunate that 
publishers frequently fail to attain this desirable 
end. One example will suffice, namely Plate iv 
(facing p. 36) illustrates bark beetles and shot hole 
borers and the damage committed by them, but 
these pests, are described on pp. 181—-183—an 
unfortunate misplacement. 

To illustrate insect species without descriptive 
matter is of little value either to the specialist or 
to the fruit-grower, fot while the former is taught 
not to depend on an illustration for purposes of 
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identification the latter is tempted to make his 
specimen fit the figure. For example, Plate viii 
illustrates eight species of tortricid moths, but one 
fails to find any description of the several species 
on pp. 60-66. 

Careful proof-reading has reduced the number 
of errors to a negligible quantity, and the inclusion 
of three indexee—scientific, popular, and author— 
is of immense value both to those who read and 
to those who scan & textbook. 

The author is not hopeful of the standardization 
of scientific names of insects. The laws of priority 
must of necessity be obeyed, and as such the 
standardizing of generic and specific names will 
take time. The applied entomologist is not blame- 
leas in this respect, for he, too, has the habit of 
changmg names; for example, the coccid, 
Lecanium corni Bouché, though long known as 
the ‘peach scale’ following its appellation the 
‘brown scale’, is now termed the ‘European fruit 
scale’ | 

Of the fifteen chapters, eleven deal with fruit 
pests arranged under their respective hoste, which 
are arranged alphabetically, and one chapter (xii) 
is devoted to a review of the pests of hops. Chapter 
xii discusses beneficial and harmless insects, 
while the penultimate chapter deals with insecti- 
cides. The final chapter, entitled “Spraying 
Equipment and Methods", has been written by 
Mr. J. Turnbull the Ministry of Agriculture's 
specialist on the subject. 

A limited number of references conclude the 
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note on each pest described, but the omission o 
references in the case of Chapter xiv requires tc 
be rectified in a seoond edition. It is apparent 
both in the notes on control measures and mort 
especially in the chapter on spraying equipment 
and methods that the book is written primarily 
for the fruit-grower rather than for the owner o; 
smaller establishments. This is unfortunate, fo: 
the earlier works of Miss Ormerod and Prof. 
Theobald are examples worthy of assimilation, in 
that these authors never failed to appreciate the 
difficulties both of the owner of large plantations 
and of the amateur gardener. 

It is strange to read the author's statement 
(p. 233) that the ‘cauliflower’ disease of straw- 
berry is probably due to virus infection, for the 
work of Dr. Margaret Lacey indicates that a 
bacterial organism is concerned with this mal- 
formation. 

Notwithstanding theep several criticisms, Dr. 
Massee, who is recognized as the foremost pomo- 
logical entomologist in Great Britain, has produced 
& work of outstanding merit which will long 
remain & classic. It will be welcomed by the fruit- 
growing community, the biologist, the student, 
and by all who are interested in fruit culture. 
The author has not sought to embellish his story 
with scientific jargon ; the simplicity of phrase, 
though worthy of emulation, is rare; and Dr. 
Massee shines despite of it, thereby showing his 
eminence in the field of biology. 

G. Fox-Wrirsos. 


Experimental Optics 


Introduction to Optics 
By Dr. G. B. Deodhar. Pp. xii +614 121 plates. 
(Allahabad : The Indian Presa, Ltd., 1986.) 


- "TV! term ‘Introduction’ applied to a text-book 
on & branch of physios gives little idea of the 
standard and scope of the work. Those who are 
familiar with the customary method of teaching 
optics will understand what is implied in this case 
from the fact that the work is based upon the 
anthor's lectures delivered to degree students in 
the University of Allahabad. It is assumed that 
the reader is familiar with the elementary prin- 
ciples of physics, such as are taught to pupils 
during their last school year, or to studente during 
the first year at a university. In Great Britain 
the work would be regarded as suitable for 
an ordinary degree course in optics but as falling 
short of the standard required in an honours 
course. 
The author tells us that he is especially con- 


cerned in keeping the experimental side of the 
subject in the foreground and that the treatment 
is chiefly non-mathematical in character. The 
first six chapters are devoted to geometrioel optica 
and the remaining thirteen chapters to physical 
optics. The book is large, consisting of some six 
hundred pages, and the syllabus of subjecta is com- 
plete and adequate. 

In the treatment of geometrical optics, the 
author adopts the Abbé sign convention, which 
chooses oppositely directed axial directions for 
the location of object and image. He thus falls 
in with a custom which is becoming more and 
more widely adopted. His convention with regard 
to angles is confusing, and is not necessary. He 
introduces the reader to the ‘principal points’ in a 
simple and interesting manner; but he ought to 
have elaborated the brief explanation of his points 
in this connexion. He ought also to have given a 
fuller acoount of telescopic systems. 
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Many practical questions on the investigation 

‘Tens systems are treated, and this is certain to 
» helpful to the student reader. In the treatment 
! interference, diffraction and polarization, the 
ithor keeps very closely to the methods of some 
ell-known writers on the subject of physical 
otics, and makes use of familiar diagrams. He 
akes some improvement in the presentation of 
1e formula for the resolving power of the micro- 
xpe, but again errs by being too sparing in the 
iscussion. The last few chapters are concerned 
ith Bohr's theory of spectra, with colour, photo- 
etry and the ether experiments. 

A work of this kind must be judged to some 
xtent on the basis of the purpose for which it is 
Titten, but some general criticisms arise in oon- 
exion with it. There are several well-known 
tandard text-books on this subject, and a new 
ne ought not merely to add to their number. It 
rust either introduce new matter or present 
ne old in a novel and better way. The present 
olume doée not justify itself on these grounds; 


Advanced 


ics 
‘art 2. By A. 8. Ramsey. Pp. xi 4344. (Cam- 
ridge: At the University Press, 1937.) 15s. 


[= publication in 1929 of Mr. Ramsey’s 
excelent dynamics for the use of higher 
ivisions in schools and for first-year students at 
Aiversities has called forth many requests for 
imilar treatment of the more advanoed parte of 
he subject. The present volume has therefore 
een written as & continuation of the course so 
rell laid out in the earlier book. It amplifies both 
he dynamics of the particle and of rigid bodies, 
nd extends the discussion to three dimensions 
uffüciently far to meet the requirements of an 
ionours degree. It also includes the use of 
‘eneralised oo-ordinates, motion under no forces 
ind the motion of tope and gyrostata. The 
"thor has had the advantage of drawing freely 
rom the late Dr. Besant’s ‘“Treatise on Dyna- 
nios" which was a model of conciseness and 
ucid expoeition, and which, although revised by 
ir. Ramsey some twenty years ago, is now out 
if. print. 

The plan of the book has been skilfully devised 
o that the inherent difficulties of the subject may 
» intelligently surmounted by the average 
tudent. There are twelve interesting chapters, 
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indeed the author accepts the old subjects and 
methods.  . 

There is also the question as to what the nature 
of an introduction should be. Is it to introduce 
the reader to a very wide range of subjects, with 
the sacrifice of thorough study in the case of most 
of them, or should it treat a more limited range in 
which the principles are well illustrated and in 
which superficiality oan be avoided? In this 
book, with its brief references to subjects not 
always well moulded into the general plan, the 
author creates the impression that he is afraid of 
leaving something out. It would appear that he 
favours the introduction to a wide range. But at 
the present time, when all branches of physics are 
becoming more and more bewildering in detail and 
extent, students require guidance to those parte 
of the subject where principles can be soundly 
grasped. Depth of study is an urgent need, and 
it is suggested that this book will be improved as 
an introduction to optics if the author will con- 
sider this point in modifying future editions. 


Dynamics 


abundantly illustrated by seventy fully worked- 
out examples, most of which are taken from recent 
examination papers. This is done to represent the 
kind of knowledge which is expected of present- 
day students, but it is apt to confine the subject- 
mattér within somewhat artificial boundaries, 
especially if the syllabus to be covered is tradi- 
tionally academio. This, however, is not the fault 
of any author who seta out to deal with a specific 
syllabus, and, whilst the content of the present 
volume is undoubtedly academio, the treatment is 
thoroughly fresh and stimulating. Practical topics, 
such as longitude, gyrostata, gyrostatic compasses, 
eto., are touched upon, though mainly from & 
theoretical point of view. 

The book closes with an appendix on vectors 
and their applications, for the author does not 
wholly approve of the principle of establishing the 
fundamental equations of dynamics by vectarial 
methods, which he rightly regards as a modern 
fashion not designed to become permanent. 

There is an abundant supply of examples for 
the use of the student, and each set is roughly 
divided into two groups, one of easier problems 
and the other of a more difficult character. The 
book will undoubtedly be of great value to all 
studenta who are training to become mathematical 
specialista. F. Q. W. B. 
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The Ancient Burial-Mounds of England 

By L. V. Grinaell. Pp. xiii +240 +24 plates. (London: 
Methuen and Co., Ltd., 1930.) 12s. 6d. net. 

Mz. GarwBELL is an enthusiast about his subjeot; 
and although he does not profess to be a scientific- 
ally trained archwologist, if he fails to inspire the 
reader with his own enthusiasm, it will not be the 
fault of his excellent descriptions of the barrows of 
England. He includes all that the amateur will 
desire to know of the history of the study of barrows, 
of their types and chronology, of burial customs, of 
their folk-lore and of their local names. He describes 
the methods of study m field-work and by excava- 
tion. Finally, he gives a detailed topographical list 
of these monuments, of which the only criticism to 
be made is that it is more complete for the south of 
England than it is for the north. The illustrations 
are good, though small. Brief bibliographies are 
given for the benefit of those who wish to carry 
their studies further. 


Handbuch der biologischen Arbeitsmethoden 
Herausgegeben von Prof. Dr. Emil Abderhalden. 
Lief. 460. Abt. V: Methoden rum Studium der 
Funktionen der einzelnen Organe des tierischen 
Organismus, Téi 10, Heft 6. Allgemeine und ver- 
gleichende Physiologie. Eine Verstarkeranordnung 
rur Registrierung gehirnelektrischer Spannungen, 
von Rudolf Ottenthal; Neue kataphoretische Ver- 
fahren, von Hugo Theorell; Lichtelektrische Zellen 
und ihre Anwendung fur wissenschaftliche Mees- 
ungen, von Marie Wresachner. Pp. 1070-1284. 
(Berlin und Wien: Urban und Schwarzenberg, 
1930.) 9 gold marke. 

Tx first paper describes an amplifier designed to 
work an oscillograph for recording electrical changes 
in the intact brain. The arrangement consista of a 
three-stage resistance capacity amplifier containing 
two pentode valves followed by a triode. The values 
of the various condensers and remstances are chosen 
to give & long time-constant, and the author claims 
an undistorted amplification of 70,500, constant over 
a frequency range of 10-500 cycles per second. 

An interesting application is described in which 
two amplifiers are simultaneously led off from the 
same cranial electrodes, thereby giving two oecillo- 
grams on the same photographic paper. One instru- 
ment responds normally over the complete frequency 
range, while the other, by means of large capacity 
condensers arranged in parallel with the anode 
resistances of the first two stages, amplifies efficiently 
only at frequencies’ of 1-10 cycles per second. From 
the two simultaneous oscillograms an approximate 
curve analysis is obtained. 

The second paper describes an improved type of 
kataphoresis apparatus in which it is possible to main- 
tain the solution at.a constent pH value. Several 
examples of its application for the investigation of 
biochemical material are quoted, such as references 
to work on flavin, Warburg’s respiratory oo-enryme, 
cytochrome c, blood serum, and the anti-pernicious 
anmmis principle of liver. 

In a larger type of apparatus suitable for the purifica- 
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tion of various substances, the cell has a greater croe 
sectional area, and parchment paper diaphragms a 
employed to ssparate the intermediate buffer solution 
The third paper commences with a fairly compr 
hensive survey of present-day knowledge of phot 
electric phenomena, and includes a number of usef 
references. This section is followed by detale 
descriptions of different types of photo-electric cel 
and their characteristics. The remainder of the pap: 
is devoted to descriptions of numerous application 
including microphotometry, spectrophotometry, color 
metry, nephelometry, pyrometry and polarimetry. 


Die mathematischen Hilfsmittel des Physikers: 
Von Prof. Dr. Erwin Madelung. Unter Miterbe 
von Dr. Karl Boehle und Dr. Siegfried Flügge. (D 
Grundlehren der mathematischen Wissenschaften i 
Eimreldaratellungen, herausgegeben von R. Couran 
Band 4.) Dritte vermehrte und verbesserte Auflag: 
Pp. xiii4-881. (Berlin: Julius Springer, 1936 
28.80 gold marks. 

TEs book falls into two distinct parts : mathematic 
and physics. The third edition differs from th 
second (published about twelve years ago) in respec 
of a more systematic handling of the subjecta, th 
introduction of much new matter, inoluding 
chapter on group theory, and & ootnplete rewritin 
of the chapter on quantum theory. The author 
object is to provide for physicists a précia of thog 
parts of mathematics which shall be of direct ux 
and which could only be otherwise obtained b 
consultmg & large variety of text-books. In th 
second part of the book the equations of mathe 
matical physice are formulated. 

The result is excellent as a piece of clever con 
densation, but one cannot help feeling that to mak 
any adequate use of matter in such concise form— 
practically no proofs or illustrations are grven—th 
reader will have to consult the text-book after al 
For the mathematician or physicist, however, th 
work affords admirable and useful summaries in thei 
respective subjects. 


Faithful Rebels : 

a Study in Jewish Speculative Thought. By Dr 
Israel Levine. Pp. viii+146. (London: The Soncini 
Press, 1980.) 65. net. 


In this work Dr. Israel Levine, the«head of th 
Philosophy Department, University College, Exeter 
discusses the outstanding contributions to philosoph; 
by Jewish thinkers from biblical times down to thi 
present day. In the oldest writmgs of Hebrew 
culture as represented by the Book of Job anc 
Ecclesiastes and the works of Philo and Maimonides 
httle philosophy is to be found, and it is not unti 
the middle of the seventeenth century that Jewial 
philosophy begins with Spinoza, while in the nine 
teenth and present centuries Marx represents economic 
acience and Bergson metaphysics. Dr. Levine came 
to the conclusion that science and philosophy ar 
not really native to the Hebrew genius, but require 
for their development the stimulus of alien cultur 
and the raw material of alien contact. 
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The Natural Philosophy of Paintings 
By F. Ian G. Rawlins 


[5 his inaugural lecture in 1936 as Tait professor 
of natural philosophy in the University of 
Edinburgh, Prof. Max Born referred to an essential 
lifference between science and art. Mathematical 
and physical theories deserve well if they meet the 
intellectual needs of their period, whereas the 
oreations of great artiste are for all time. It might 
appear from this that mankind is obliged to reckon 
with continuous change in his scientific concepts, 
and can hope to find rest unto his soul only in the 
static nature of art. However this may be, it is 
no purpose of the present article to insist upon 
such a distinction, but on the contrary, rather to 
inquire into the conditions which exist (or may 
exist) tending to bring the worker in the exact 
sciences into contact with the world of art and its 
problems. - ; 

One such opening is obvious enough—the task 
of applied physics and chemistry in assisting the 
curator in the conservation of paintings, both by 
a knowledge of materials as such and by devising 
methods of improving the environment in whioh 
objects of supreme value are housed. Progress 
along these directions is not difficult to trace. 
There are laboratories specially equipped for such 
studies at the Fogg Art Museum in the United 
States, at the Louvre in Paris, the National 
Museum in Lisbon, and three in London—at the 
British Museum, the Courtauld Institute (Norman 
Wilkinson Foundation) and the National Gallery. 
Much has been learnt at all these places ; but it is 
clear that basic questions relating to the behaviour 
of paintings in certain circumstances remain 
unanswered, and that & fair amount of the date 
so far collected is little more than empirical. 

In Great Britain, oo-operation with specialist 
institutions under the Department of Scientific 
and Industrial Research has proved both interest- 
ing and effective. The experiments needed are so 
many-sided that no one laboratory could expect 
to cope with more than a fraction of them. 

There is another way in which physica and 
chemistry may help. This is in the prosecution of 
systematic studies relating to the technique of the 
old masters: the search for forgeries and their 
possible establishment are notoriously difficult 
taaks, but if and when such results are possible, it 
is not infrequently as a by-product of the careful 
investigation of painters’ methods in general. 
There is much to be said for the regular use of 
X-ray analysis to assist the student of art history 


in his researches, and as a check upon the oon- 
clusions which he may reach on stylistic grounds. 
It is no part of scientific method to attempt to 
do what only ‘an eye for picture’ can, in 
the end, accomplish; nevertheless, investigators 
will not refuse objective evidence when it can be 
forthcoming. Fortunately, favourable cases do 
arise. 

Yet another possibility can be visualized, 
difficult as it is. In much the same way as physics 
and philosophy are to some extent oonterminous, 
so a detailed study of art history leads naturally 
to the necessity of exploring the mind of the 
artist, and consequently the outlook of his time. 
Thus art history and psychology tend to share 
common ground. Doubtleas, a large number of 
pictures were commissioned and executed accord- 
ing to rigid conditions prevailing in the ideas of 
the period, yet here and there examples appear 
which seefn to indicate that the work in question 
was brought into being in the subconscious mind 
of the artist and is thus a document of the deepest 
significance. It is a far cry to the day when any- 
thing of this nature might concdivably be demon- 
strable experimentally ; what is important at the 
moment is the infiltration of scientific method into 
the attempt to effect a closer synthesis between 
our appreciation of works of art as they are, and 
the mental and cultural background which pro- 
duced them. A work of art is an organized whole, 
possessing shape as well as tone; above all, it 
is no mere accident, and in ite fashioning the 
artist may be presumed to have given of his 
best. These conditions approximate to the law 
of prdgnanz in the psychology of Gestalt. It 
may be here that, in the last resort, a natural 
philosophy of paintings may be found. 

The immediate problem is the application of 
scientific principles to paintings in the matter of 
conservation, restoration, environment and in the 
systematic study of technique. `A major considera- 
tion is that of safety. No risks can be entertained 
for a moment, and therefore much may have to 
be learnt upon models, or (by the artificial repro- 
duction of conditions. The essential characteristic 
of & pamting—mural or panel—is ita stratified 
structure. In order, there are (a) the support or 
carrier, for example, plaster or wood, (b) the 
ground, (c) the paint film, (d) the surface or 
varnish film. Acoording to the varying methods 
of different schools, modifications of this sequence 
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may arise; but it represente the normal state of 
affairs, and the one with which the solentific 
investigator usually has to deal. Clearly, of the 
four, the paint film is of the greatest interest to 
the beholder, for it is in fact ‘the picture’, as 
generally understood. 

From this arrangement the scope of physical 
and chemical investigations oan be gauged. First 
comes the need for accurate knowledge of the 
physico-chemical properties of plaster and wood. 
Secondly, the ground is perhaps composed of 
‘gosso’, a water paint containing lime as its main 
constituent, and often the seat of an involved 
system of cracks, which may influence the layer 
above. Thirdly, the paint film is & most oompli- 
cated phase, comprising pigment plus binding 
medium. Fourthly, the varnish film is not an 
exact chemical entity, and ita properties change 
considerably with time. All these layers react to 
some extent upon one another, more especially 
with regard to relative flexibility. Chemical 
reactions in the paint film sometimes generate 
fissures akin to geological phenomena on a minute 
scale. 

In general, the paint film may be constructed 
in & variety of ways. The pigments may be 
embedded in a previously prepared surface, or 
they may be powdered with a suitable medium 
(as in ordinary oil painting), or again they may 
be applied to a dry surface and afterwards fixed 
by some kind of spraying. 

As in other branches of science, physical methods 
may be preferable to chemical ones in that no 
sampling or removal of minute fragments of 
material is required. When, however, it is necessary 
to know for certain the composition of a pigment, 
then it has long been the custom to detach a 
microscopic amount from some inconspicuous part 
of & picture (under the rabbet of the frame for 
example) and to subject tt to chemical or spectro- 
scopic analysis. In very favourable cases, observa- 
tion with a polarizing microscope will give a clue 
to the nature of & pigment in situ, by reference to 
crystallographic properties, colour and index of 
refraction. An extremely illuminating method— 
when conditions allow—is to use a micro-borer, 
and so to obtain, in the form of a minute cylinder, 
samples of all the different strata. Microscopical 
examination of the core, at a magnification of 
about one hundred diameters, reveals the con- 
stituents clearly. 

The possibilities of X-ray work are considerable, 
and at several institutions systematio use is being 
made of them. The whole process, so far as 
pictures are concerned, depends for ita success 
upon the particular pigments and technique in 
question. It is by no means of universal applica- 
tion. Exoeedingly thin films of paint, such aa 
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those sometimes used by the Venetians, ar 
frequently too transparent to offer any approciabl 
resistance, except perhaps to the very softec 
radiation. However, areas containing much lea 
or meroury, in the neighbourhood of compound 
like the lakes, composed of elementa of low atomi 
weight, make excellent subjecta, and a wealth c 
detail is often revealed. Sometimes the experience 
eye oen perceive tha presence of an outline unde 
the. visible paint layer : X-ray photographs suppl 
the objective proof. The uses to which such phot« 


- graphs oan be put are several. If it is propose 


to remove over-paint, the extent of the origina 
picture left can be determined before any actio 
is taken. Again, a previous version of a compositio: 
may be discovered or, as has happened lately, th: 
work of two artists can be distinguished. : 

It remains now to discuss some external factor 
which influence the oondition of paintings, and t 
which it is possible to apply soientiflo methods 
For many years there has been an increaain, 
movement for the abolition of the glasses fron 
pictures in the national collections. From the 
students’ point of view such a course would hav: 
everything to recommend it. In practice, however 
difficulties are encountered. Experiments have 
shown that the surface of a canvas, if unglazed, i 
usually cooler than the air of the gallery, anc 
consequently condensation of moisture sete in 
forming a thin wet film over the varnish. Dusi 
and smoke particles settle on this film, and create 
in time & dull, dirty layer, easily removable ir 
some cases, but by no means in all without riak 
to the varnish. The cure, theoretically, is a oom- 
plete air-conditioning and filtering plant. Observa- 
tions in the National Gallery have demonstrated 
that for every pound of carbonaceous material per 
million cubic yards of atmosphere in the immediate 
neighbourhood of the gallery, 0.7 lb. is present 
within the building. This is an average figure for 
the interior as a whole, and seems to represent a 
fairly constant quantity. In any event, there is a 
strong argument for air-conditioning in museums 
and galleries if objecta of art are to be seen at 
their best. 

Perhaps the greatest- need of all, as indicated 
already, is a closer understanding between the 
outlook of the student of art history and that 
of the scientific investigator. Co-operation for 
practical ends like conservation and protection 
there must obviously be. But the ultimate aim 
is & more intimate fusion of the two ways of 
thinking, such as would lead to the appreciation 
of a work of art as an object of the profoundest 
symbolism. Some of the great mastera were 
intellectuala of & high order, as well as supreme 
craftamen. To know them better is to broaden 
our concept of natural philosophy. 
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Agricultural Products as Raw Materials for Industry* 


O what extent is agriculture likely in the 
future to supply the raw materials for 
ndustry in addition to food and tertiles, her 
main customers to-day? The answer to this 
question involves a forecast of both demand and 
supply: whether the nature of the demands will 
alter, and whether in meeting them materials or 
manufacturing methods will change fundamentally. 
Biochemistry and biotechnology are of great 
significance for the future of industry, but their 
value will be judged largely by their power to save 
expenditure of material and energy. For more 
than a century, organic chemists have been in- 
vestigating the atomic structure of the products 
of organio life, and the new weapons, X-rays and 
electron diffraction, have been of great service. 
Although we still know very little of the 
mechanism used by Nature in synthesizing these 
complex substances, it is clear that they are built 
up on comparatively simple models. Starch, 
cellulose, hemicellulose, and the pectins appear to 
be built up from hexose unita like glucose, though 
possibly the primary unit is & triose, like glycerin, 
containing three carbon atoms, since the units 
GC, —C, and G — 0, — C occur frequently in 
plant products and the transformation 20, = O, 
presents no difficulty to Nature. Vegetable oils, 
fata and waxes are built up of long chains from 
unita of six carbon atoms. Essential oils, resin 
and rubber are built up from the unit O,H, with 
0 


N 
O — 0 — O, which 

"d 
0 
may be regarded as their parent substance ; and 
from the same unit the plant can construct the 
terpenes and diterpenes, which have ring struc- 
tures. The resins are more complex, containing 
twenty or more atoms, but of similar type. 


& branched carbon skeleton 


Proteins are derived from the union of ammonia 


with carbon-chain units; amino-acids are formed, 
and their molecules combine to make long chains, 
like fibroin, the chief protein constituent of natural 
silk. Long chains similar to these, but folded into 
rings, are the structural unite of the vegetable 
proteins found in many seeds and tubers. Many 
alkaloids also can be regarded as built up in the 
plant through the medium of amino-acids. 

The mode of formation of chlorophyll—the key 
substance in the living world—is obscure; it 
peer us with the old problem of the hen and 


the Mather Lecture given by Bir Harold Hartley to 


the Terüle on Juna,11. 


the egg, for chlorophyll is esential for the syn- 
thesis of carbohydrates, but carbohydrates are 
required to make chlorophyll. Many natural 
flavouring substances, for example, eugenol, are 
built up upon a C, — C, skeleton, and this group 
may be doubled to give constituents of many 
resins, or with the addition of a O, group to give 
the catechins, found in the tannins, and in antho- 
cyanins, the colouring matter of many plants. 

Although Nature synthesizes her complex pro- 
ducta from simple unite with an ease and certainty 
that tantelizes the chemist, by elucidating their 
structure, he has succeeded in synthesizing many 
of them artificially. ^ Neverthelees Nature has 
proved to be a cheaper producer than the factory, 
and is likely to remain so. Many so-called synthetio 
substances, for example, camphor and ionone (the 
perfume of violeta) are made from vegetable 
products in which the carbon skeleton has already 
been formed by the plant, and they are thus the 
result of chemical processing. 

Of greater significance from the point of view 
of FE amissi of plant products, is the use of 
cracked oil gas and natural gas in the United States 
as starting-points for the manufacture of organio 
chemicals, and also their production from water 
gas by catalytic processes, and from calcium car- 
bide made in the electric furnace. Here there is 
direct competition with the products of the fer- 
mentation industry and of wood distillation. 
Synthetic ‘rubber’ made from cracked oil gas is 
another example of this competition. On the other 
hand, the more detailed knowledge of plant pro- 
ducta has led to great developments in their 
extraction and utilization, for example, the process 
of fat-hardening, the conversion of molasses into 
aloohol, glycerin, acetone and other solvents, and 
the production of furfural from cereal wastes for 
use as a solvent or as a constituent of plastics. 
Research has also opened up completely new 
fields, such as the cellulose products and synthetic 
resins or plastics, in which agricultural materials 
like casein, glycerin, soya bean are finding fresh 
outlets. The possibilities of plastics are great; at 
present they are handicapped by high cost, mould- 
ing powder oosting £75 to £100 a ton, and the 
great pressures required for moulding thermo- 
plastica are expensive to apply to large articles. 

The present percentage utilization of agricultural 
produce in the world is, on a value basis, roughly : 
food 86-88, textiles 9-8, and other industries 5-4, 
so that the consumption by industry is at most 
. only 12-15 per cent of the total production, and 
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of this textiles account for about two thirds. On 
this basis it is estimated that the value of farm, 
field and forest products used in industry now 
amounts to about one half that of mineral produota, 
that is, to one third of the whole value of industrial 
raw materials. 

The extent to which agricultural materials may 
replace minerals and metals will depend on physical 
properties and cost. Some plastics are suitable 
for replacing metals; the use of synthetic resins 
as adhesives, and the improvements in the manu- 
facture of laminated wood already make it & 
successful rival to metal in many fields, for the 
new products possess such advantages as absence 
of fatigue, high ratio of strength to weight, and 
resistance to corrosion, whilst the defects of wood 
due to local weakness are eliminated by the lam- 
inated structure. Rubber is also supplanting metal 
in fields where ita elasticity, freedom from abrasion, 
and value in reducing noise are required. Lam- 
inated wood is finding many applications in building 
construction owing to ite strength, lightness and 
low cost ; and the substitution of nitrocellulose and 
synthetic resins for the older natural resins, and 
' that of the new solvents and plasticizera for the 
older and cruder materials of the forest-produced 
type, all in the main involve the use of processed 
agricultural products. The cost of producing 
fermentation aloohol from molasses, at 2d. & 
gallon, is estimated at $d. a gallon; and from 
maize at 2s. & bushel, at 1s. 34. a gallon; but the 
cost of petrol at the refinery without tax is 3d. 
a gallon; its use to-day as motor fuel is only 
justifiable on strategio grounds, but when petroleum 
supplies begin to contract, aloohol will be in a 
better competitive position. "There has been a 
very great development in the use of new packing 
materials, made of wood, textiles, cellulose, Cello- 
phane, eto., but mineral oils have been replacing 
vegetable oils for lubrication, although the total 
consumption of the latter has not declined. 

In the United States, the Farm Chemurgic 
Council is working strenuously to promote the use 
of American farm products; and the Department 
of Agriculture, with its numerous associations, is 
admirably equipped for research and development 
work in this connexion ; as also in the wider field 
of finding new crops like soya bean, tung oil and 
southern pine, to replace products now imported. 
Success will depend on the co-operation of industry 
in providing factories for processing the raw 
materials and the research necessary to find new 
and cheaper methods of using them. The utiliza- 
tion of farm wastes and by-products is being 
investigated ; already cull citrus fruits in Cali- 
fornia are being processed for producing citric acid, 
citrus oils and pectin, but an economic method 
for using waste farm cellulose for paper, strawboard, 
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insulating material or packing has yet to be found 
Within the last decade, the soya bean has becom 
& major crop in the United States. Oné ton of i 
yields about 250 Ib. of oil and 1,600 lb. of meal 
The oil is used in edible products and in makin, 
paints, enamels, varnishes, linoleum, soap, gly ceri 
and printing inks. The meal is mainly used i 
foodstuffs, but a good deal goes to the manufactur 
of protein glues, paper sizes, washable wall-papere 
and protein plastics. Mr. Henry Ford has been on 
of the pioneers of this new crop. It is estimate 
that the annual output of a million Ford car 
involves the consumption of the following quan 
tities of farm produce: cotton 89- million lb. 
maize 500,000 bushels, linseed oil 2-4 million Ib. 
molasses 2-5 million gals., wool 3-2 million lb. 
leather 1-5 million sq. ft., hogs 20,000 (to supply 
lard for lubricants, oleic acid and bristles fo: 
brushes), mohair 350,000 Ib., and soya bean oi 
2 million lb. (for making enamel). 

The discovery of new uses for established crop: 
is well exemplified by research on cotton, whict 
has disclosed the effect of fibre fineness on the 
strength of cotton yarns. Extensive breeding anc 
selection are ahowing how to improve this char 
acteristic in American cottons. Strength anc 
durability are needed in ootton used for making 
bags and bagging, and a fresh outlet here is the 
development of duplex open and close-mesh fabric 
bags for packing fruits and vegetables, millions oj 
which have been sold. The use of cotton fabric 
for reinforcing tarred roads has been investigated. 
and with seeming success. After the road bed has 
been levelled and primed with tar, the cottor 
fabrio is laid down and then covered with alternate 
dressings of asphalt, road metal and chips, which 
are consolidated with a heavy roller. Strenuous 
efforts are being made to find new uses for maire. 
In the Middle West about 7 per cent of the maize 
crop is processed for industrial purposes, the main 
products being starch, dextrin, oorn syrup, dex- 
trine, corn oil and cake. Finally, sugar or starch 
derived from second-grade maize or other grain, 
sugar-beet, and molasses is being converted into 
industrial solvents. 

The energy and skill with which all these 
investigations are being pursued is beyond praise. 
The answer to the question posed in the first 
sentence cannot be definite. The use of carbon 
compounds is certainly being extended, and perhapa 
we are approaching a cellulose-plastic age. But 
the chemist cannot vie with Nature in the cheap 
production of complex organic molecules: and 
the future lies in closer association between them. 
Such p development of the use of agricultural 
products would be most fortunate in view of tho 
gradual exhaustion of our capital assets, coal and 
oil. 
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New Zealand Fish Oils 


By F. B. 


AU. the fish life of New Zealand 

waters offers many interesting and unusual 
satures, the study of the fish oils has, until quite 
eoently, been practically neglected. The earlier 
york included an analysis of sting-ray liver oil by 
Jonovan! and more extensive researches on the 
ood values of New Zealand fish initiated by 
falcolm in 1920. During the course of these 
nvestigations the oil content of the flesh from 
rarious fish was examined*? and the fats of red 


Shorland 


A. australis, have reoeived considerable attention. 
It was found that the body oil (comprising so 
much as 20 per cent of the total weight of 
the fish) had a vitamin A potency approaching that 
of cod liver oil, while the traces of oil in the liver 
were extremely rich in this vitamin'*. McIntosh 
and Shorland* established a general similarity be- 
tween the composition of the component fatty acids 
of A. aucklandii and that of typical freshwater fate 
of the northern hemisphere analysed by Lovern, 


OHARAOTHRIBTION OF SOXE NAW XEALAND AND OTHER FISH LIVER OILS 








[. U Iodine | gevon- | y % yx | 
ver nap . 
Bpectes Body weight | weight value | Moston | ° matter Ea my) 
- | l 

Tang 901. |1lb 70x 157-163 | 183-189 | 2-4 0 6-0 7 
Genypterus blacodes) (usually) 
(Geet Taka 18 Ib 11b. 6 ox 132-143 | 185-187 | 24 0 3-0 
reena a 

New Zealand 10 1b. 6 oz 82-122 | 176-107 | 3-15 0 5-5-0 
(Polyprion Oy pene los) 

somewhat 8 ox. 18-131 | 178-101 | 4-16 1045 





























* Typical values from the resulta of various investigators. 


cod (Physiculus bachus) in relation to ita food were 
studied. The fat content was leas in winter than 
in summer, indicating a depletion of reserves 
during the scanty winter feeding‘. Although 
tarakihi (Dactylopagrus macropterus) fleeh was 
found’ to contain appreciable amounts of vitamin 
A, none could be detected either in the ether 
extract of this flesh or in the ether extracts from 
the flesh and liver of red cod’. 

Denz and Shorland’ discovered in 1934 that the 
larger edible fish of Cook Strait, including ling, 
English hake and in particular groper and bass, 
yielded liver oils of much higher vitamin A 
potency than had generally been recorded in the 
case of North Sea fish. In contrast with the fish 
which had hitherto been examined by other 
investigators, the vitamin A content of ling liver 
was not found to exhibit any marked seasonal 
variation’. 

Lately, New Zealand freshwater eels, of which 
there are two species, Anguilla auckland and 


thus confirming the difference between the marine 
and freshwater types of fat. An examination of 
the C,, unsaturated acids showed the presence of 
oleic and stearidonio acids. Neither linoleic nor 
linolenic acid could, however, be detected’. Edis- 
bury, Lovern and Morton" showed that the ratio 
of non-liver vitamin A to liver vitamin A of 
A. aucklandii tended to increase with age, while 
the increased vitamin content of the body oil in 
the older fish was correlated with the oil content 
of the tissue. 

In many instances, fish oils of high vitamin A 
potency are also good sources of vitamin D. 
Cunningham" reported vitamin D values of 2,260 
and 500 for groper and ling liver oils respectively, as 
compared with 100 international unite per gram 
for, good ood liver oil. Skate (Raja nasuta) liver 
oil and the body oil of freshwater eel gave, re- 
spectively, the lower values of 15 and 47. 

The deep-sea fishing industry of Cook Strait, 
which provides the commercial liver oils, is rather 
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limited on account of the amall area of the banks. 
About 8,000 owt. of groper and 2,000-4,000 owt. 
of ling are caught annually, together with smaller 
quantities of English hake and bass. In other 
large centres Buch as Auckland, smaller fish, 
including snapper, tarakihi and flounders, pre- 
dominate, and although some of these yield a amall 
proportion of vitamin-rich oil the livers invariably 
weigh leas than 2 os. f 

Cook Strait elasmobranch liver oils are not rich 
in vitamin A. Skate (Raja nasuta) liver oil for 
example, is leas potent than ood liver oil. Oils 
from individual livers are sometimes exceptionally 
potent. That from & bass contained 10 per cent 
vitamin A, while a swordfish from North Auckland 
yielded a liver oil with some 14 per cent of this 

An examination of the properties of the liver 
oils given in the acoompanying table for the same 
or similar species inhabiting different waters 
suggests that the composition and vitamin A 
content are sometimes determined more by en- 
vironment than by biological considerations of 


Observations on the properties of groper liver 
oils, which will be published in detail elsewhere, 
show that the winter oils, especially during July 
&nd August, approach the upper limit given in 
the teble as regards vitamin A content, iodine 
value, and percentage of unsaponifiable matter. 
During the intensive feeding of October and 
November, these values approach the lower limit 
and the livers become softer owing to the infiltra- 
. tion of fat, which in some instances increases the 
oil content to 20 per cent of the liver weight. 
The oil from Sardinia neopicharda, & source of 
food at this time, gave no reaction for vitamin A. 
Seasonal changes in the properties of groper liver 
oils thus appear to be associated with alternate 
intensive feeding and relative starvation. The 
North Sea halibut affords an interesting contrast 
with groper in that the potency of the liver oil 
is lowest in winter but rises to a maximum during 
the seasonal increase of diatomaceous food in the 
spring’. Winter groper liver oil is exceptional in 
containing as much a8 20 per oent phosphatide. 
An analysis of the component fatty acids of these 
oils is being made under the direction of Prof. 
T. P. Hilditeh, of the University of Liverpool. 
Examination of other fat depots including the roe, 
“head and stomach failed to reveal the preeenoe of 
vitamin A exoept in the stomach oil. 

Further work on ling liver oil at present in 
progress substantiates the lack of marked seasonal 
variation of vitamin A content or in yield of ail 
as determined by ether extraction. Of the total 
fat present in the fish, more than 96 per cent is 
concentrated in the liver, and during spawning 
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less than 0-5 per cent of this fat is transferred t« 
the roe. The ether extract from the ova gave nc 
Carr-Prioe test, while that from the stomact 
showed a value of 800. Leok of seasonal variatior 
in the vitamin A content during spawning seem: 
to be explained by the fact that the production 
of ova requires an insignificant drain on the liver 
oil. Both cod and halibut appear to derive their 
vitamin-rich liver oils from food relatively deficient 
in this vitamin by a process of intensive storage", 
In these circumstances, it is not surpriaing to find 
that the livers from the older fish contain a higher 
concentration of vitamin A!&", In the case of 
Cook Strait ling, however, the chief food is whip- 
tails, which is rich in vitamin A (a specimen 
taken from a ling stomach, for example, yielded 
an ail giving a Oarr-Price value of 75), sc that 
relatively little storage is necessary to produce a 
vitamin-rich liver. In confirmation of this obeerva- 
tion, the larger livers from the older fish have not 
Des POT te Yaad iocos patant oil eee tia 
smaller livera. 

Tiag ive oi haeta dhd ion liver 
oils of the North Bee by the higher content of C,, 
unsaturated acids (85—40 per cent as compared 
with 27-30 per cent) and the low proportions of 
pelmitoleio acid (7-10 per cant as compared with 
15-18 per cent). The ether extract from .the roe 
contains about 56 per cent phoephatide. As in 
the case of animal fata, the phosphatide fraction is 
richer in C, and Osa highly unsaturated acids than 
the glyoeride fraction. The relative proportions 
of O, , Cas acids in the liver, viscera, roe glyoeride 
and roe phosphatide may be given approximately 
as 35, 45, 40 and 50 per cent respectively. 

I wish to record my sincere appreciation and. 
thanks to the directors of the British Drug Houses, ; 
Ltd., London, for generously placing their analytical 
laboratories at my di . Thanks are also due 
to Mr. T. T. Cooking of that laboratory for valuable 
advice, to Prof. T. P. Hilditoh for his oontinued 
interest and to the Department of Sclentific and 
Industrial Reeearch, New Zealand, for & SAU 
ship. 
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Obituary Notices 


Dr. J. W. Capstick 

OHN WALTON CAPSTICK, who took a promi- 
nent part in the work of the Cavendish 
Laboratory from 1891 to 1898, and in the administra- 
tian of Trinity College from 1895 until 1910, was born 
at Lancaster on August $1, 1858, and educated at the 
‘Friends School’ in that town. In 1880 he went to 
Owens College, Manchester, which was then & part 
of Victoria University ; he wan at Owens the senior 
Dalton mathematical scholarship in 1882 and took 
first claas honours in mathematics at the examina- 
tion for the B.A. degree at the University of London 
in 1888. He then took a teaching post in the Uni- 
versity of Dundee, saved some money, and entered 
Trmity College, Cambridge, as a sub-sixar in 1888. 
He was elected to a aizarahip in 1889 and to a scholar- 
ship in 1890. He took a first class in Part 1 of the 
Natural Sciences Tripos in 1890, and one in Part II, 
with distinction in both physics and chemistry, in 1891. 

In that year, O&petick began original research at 
the Cavendish Laboratory on the values of the ratio 
of the specific heate in gaseous compounds of various 
types. He was a very good experimenter, & skilful 
manipulator, and very persevering, and was never 
content until he always got consistent results. These 
researches, which gave valuable additions to our 
knowledge, were published in two pepers in the 
Philosophical Transactions of the Royal Sootsty for 
1894 and 1895. They had much to do with his election 
to the Coutts Trotter scholarship in 1892 and to a 
Trinity fellowship in 1893. His next research was 
on the relation between the ‘cathode fall of 
potential’ in compound gases of different types ; 
he was, however, unable to get consistent results ; 
we know now that a mere trace of impurity produces 
a great effect on the cathode fall, and to remove 
these traces requires methods of producing high 
vacua which had not been invented at that time. 

In 1895 Capstick was appointed lecturer in natural 
sciences in Trinity College in succession to Glaze- 
brook, who had been appointed senior bursar; he 
gave lectures at the laboratory to candidates for 
the Natural Sciences Tripos, and in 1898 he took 
over the lectures for medical studente which Glaze- 
brook had given for many years. He was appointed 
to the very arduous post of junior bursar at Trinity 
College in 1910, and though he still continued to give 
some lectures at the Laboratory he had no time for 
research. He was a very successful junior bursar ; 
he liked the work and did it very well. 

Capstick had an exceptionally wide range of 
interesta and activities. He took an interest in 
motoring from ite very early stages, and kept in 
touch with ita development. Thus, he was ane of the 
first to drive a motor-tricyole, then he tried a steam 
oer; he must have tried about half a dozen types of 
cars in his time and was always convinced that the 
new one was much better than the last. He turned 
his skill as a driver to good purpose during the Great 
War; he volunteered for the Red Croes, and for & 


year drove a motor ambulance for the Frenoh Army. 
He was always anxious to help other people. When 
at the very beginning of the War the Cloisters in 
Neviles Court in Trinity College were used for a military 
hospital, he visited the hospital regularly and often 
after talking to a patient he would take his photo- 
graph and give him copies to send home to his friends. 
He was an expert photographer, but it required more 
than photography to think of doing a deed like this. 
Capstick had a great love for music, and it was 
one of the chief interests of his life. For many years 
he took the leading part in teaching acoustice to the 
candidates for musical degrees. He was not merely 
a good lecturer on music but was also & good 
musician and a good player of that exceedingly 
difficult instrument the French horn. For years & 
regular attendant and valued member of the orchestra 
of the Cambridge University Musical Society. 
Capetick’s health broke down suddenly about five 
years ago, and for the rest of his days he had to live 
the life of an invalid; he died at his house in 
Cambridge on April 27. His old friends cherish the 
memory of the help, the kindness and the good 
companionship they received from him. J.J.T. 


Prof. S. Pennington 

Pror. SYDNEY PuxsNIXGrON, who died at Newport, 
Salop, on July 19, was born in 1869 and received his 
early education at Giggleswick School under the 
headmastership of the Rev. George Style. After 
leaving school in 1888 he had four years experience 
of practical agriculture in Shropehire. The next 
three years he spent in study at the Royal (Dick) 
Veterinary College, Edinburgh, and the Royal 
Veterinary College, London, obteining the diploma 
of M.R.O.V.8. in 1895. After this he again re- 
tarned to farming until 1902, when he decided to enter 
upon another course of study. Consequently, at an 
age considerably beyond that at which men now 
commence their academic career, and with a very 
thorough knowledge of farming practice, he proceeded 
to the University of Edinburgh, whence he graduated 
with the degree of B.8o. in Agriculture in 1905. His 
first teaching appointment was as lecturer in veter- 
inary hygiene in the School of Agriculture at"Ghizeh 
in Egypt. In 1908 he returned home, and was in that 
year appointed lecturer in agriculture at what was 
then University College, Reading. In recognition 
of his work he was elected the firat professor of 
agriculture at Reading in 1920. After twenty-five 
years service to the University of Reading, he retired in 
1983, and was accorded the title of emeritus professor. 

Pennington will be remembered beet as a great 
teacher by the many agricultural studente who passed 
through his classes. He was himself so full of enthu- 
giaam for his subject that he readily infected others 
and especially young minds. This was even more 
marked in his farm classes, where he drew so largely 
from his personal experiences. He had the secret 
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of making his studenta feel they were listening to one 
who spoke from living contact with a living world. 
In addition to his teaching duties, Prof. Pennington 
had charge of the University Farm. When he oom- 
menoed his work at Reading in 1908 he set himself 
the task of grading up a herd of dairy shorthorn 
cattle that would be eligible for registration in Coates’ 
herd book, and at the same time of establishing a 
herd of cows on the University Farm free from tuber- 
euloais and of good milking type. This he accomplished 
several years before his retirement, and the herd 
remains as & record of achievement on the present 
University Farm. The herd of dairy shorthorns at 
the National Institute for Reeearch in Deirying was 
founded largely on cattle of Pennington's breeding. 

Though neither an ‘orator nor debater, Prof. 
Pennington spoke with a sincerity of conviction and 
a directness of purpose that commanded attention. 
He loved what was best in literature and art, and 
gathered together a surprising amount of knowledge 
and information on many and varied subjects. 
He was &beolutely devoid of pretentiousness or seek- 
ing after effect. Pennington carried into everyday life 
& dignity of thought and conduct that unconsciously 
raised the tone of those about him. 

J. B. L. WALDE. 


Count Robert de Montessus de Ballore 
Romunr FmuwAND BHRNARD DE MOXTESSUS DE 
BALLORE, whose death occurred towards the end of 
1936, was born at Lyons on May 20, 1870. He 
belonged to one of the oldest families of Burgundy. 
His mother was a great-granddaughter of Philibert 
de Oommerson, the botanist of the Bougainville 
expedition, his uncle Ferdinand de Montessus was 
known as an ornithologist, and his elder brother 
Fernand was a distinguished seiamologist who 
founded an observatory at Santiago in Chile. For a 
time Robert de Monteesus contemplated a military 
career, but in his late twenties he made up his mind 
that such a life was incompatible with & streak of 
independence im his character, and he began to study 
mathematics at the Sorbonne. In 1908, while still 
preparing a dissertation for his doctorate, he was 
invited to Lille by his friend Robert d'Adhémar, 
* himself a distinguished mathematician, and there he 
was appointed professor of general mathematics in 
the Faculty of Science. 
Robart de Monteesus worked in many fields. 





Algebra owes to him a fundamental simplification in ' 


the use of Sturm's theorem, based on the method of 
successive approximations; his process 18 one for 
evaluating, to an arbitrary degree of accuracy, the 
real roots of numerical equations, transcendental as 
well as algebraic. The theory of elliptic functians 
attracted his attention, and he was stimulated by 
Halphen’s pioneering work to obtain beautiful 
theorems on the representation, the smgularities, and 
the classification, of algebraic akew curves; he studied 
carefully the twisted quartic of the first kind, that is, 
the curve of intersection of two quadrics, showing in 
detail as Halphen had shown in general terms that 
the current co-ordinates on this curve are expreasible 


as elliptic functions of a single parameter. 
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In an important memor on algebraio continued 
fractions, which was crowned by the. Academy of 
Sciences, de Monteasus’ presented a body of resulta 
constituting great advances in this difficult theory. 
Starting from a certain fraction which is convergent 
throughout the whole plane, except possibly on the 
rectilinear segment joining two points if the function 
represented by the fraction has two singularities, he 
deduced that analytic continuation by means of a 
continued fraction is not impeded by poles, or by 
algebraic or logarithmic singularities. 

In his later years, de Montemeus devoted much 
attention to the theory of probability, which he 
proposed to found on Bernoulli’s theorem, regarded 
as an experimental fact. He tried also to find a 
satisfactory theory of correlation which should be 
applicable when the number of observations is small, 
and he developed some ingenious ideas on weighted 
probabilities. 

About twenty years ago, de Montessus undertook 
the publication of the "Index Generalis", an annual 
reference work now well known throughout the 
scientiflo world and of inestimable value to every 
investigator. It is hard to conjecture the number of 
practical difficulties which de Montessus had to over- 
come in organizing this immense mass of data on 
the universities and learned societies of the world; 
the scientific qualities of which he had given evidence 
elsewhere came to his aid here. 

In 1931, during & mission to Central Europe on 
behalf of the French Government, de Montessus 
gave courses of lectures on various branches of 
mathematics in Warsaw, Oracow, Lwow, Budapest, 
Viennas and other universities. 

Robert de Montessus, has left the memory of & 
modest and conscientious scholar, an upright man, 
and a firm friend. Hawri Viniat. 


Wa are indebted to Mr. E. Mather for the informa- 
tion that the early traming of his father, Prof. 
Mather, was that of an engineer, not that of a car- 
penter as stated in the obituary notice in NATURE of 
July 17. Prof. Mather came from a family of engineers. 
We also learn that, durmg the Great War, Prof. 
Mather devoted much time to the invention and de- 
velopment of a device for giving warning of the 
approach of enemy aircraft. 





Wu regret to annbunce the following deaths : 


Prof. P. E. Brown, head of the Department of 
Agronomy i in the Iowa Btate College, known for his 
work in soil science, on July 8, aged fifty-one years. 

Lieut.-Colonel E. G. Ffrench, known for his 
researches im tropical medicine, especially dermato- 
logy, on July 25. 

Prof. D. M. Lewis, emeritus profeesor of physics 
in the University College of Wales, Aberystwyth, on 
July 28, aged eighty-five years. 

Prof. J. Wilhelm Michaelsen, head of the Depart- ` 
ment of Natural History in the Hamburg Museum 
an authority on the Oligochwta, on February 18, 
aged seventy-six years. 
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News and Views 


Prof. R. A. Sampson, F.R.S. 


Tas retirement of Prof. R. A. Sampeon from the 
position of Astronomer Royal for Sootland has been 
recently announced, and will shortly take effect. He 
nas held this office, which is associated with the pro- 
feasorahip of astronomy in the University of Edin- 
burgh, since 1910 when he succeeded Sir Frank 
Dyson on the appomtment of the latter as Astronomer 
Royal at Greenwich. Prof. Sampeon’s career has 
been long, varied and distinguished. His earlier years 
were spent in posts mainly mathematical, and it was 
only comparatively late in life that he was able to 
devote all his time, during the twenty-seven years at 
Edinburgh, to the pursuit of astronomy. But much 
of his astronomical work had already been done in 
the earlier period. Happily, this is not the occasion 
—may it be long distant—when it is necessary to 
give biographical details or to assess the value of 
scientific achievements. But it is interesting to recall 
that Prof. Sampson was the first product of the Isaac 
Newton studentahips (1891-8), then lately founded 
by Mr. F. McClean, for he gained this prize a year 
after his election to & fellowship at 8t. John’s College, 
Cambridge, where bie mathematical career had been 
eminently successful. Between 1893 and 1910 he held 
& mathematical professorship first at the Durham 
College of Science, Newoastle-upon-Tyne, and after 
1896 ab the University of Durham, where (after 
1908) he was also profeesor of astronomy. 


Pror. BAMPSON'8 first work on a large scale was the 
editing of the astronomical papers of J. C. Adama, 
which demanded critical qualities of no common 
kind. But the work with which S&mpeon's name will 
always be associated is that on the four great satellites 
of Jupiter. This fell mto three mam phases, all 
involving immense labour. The first was the reduction 
of the photometric observations. of eclipses of the 
aatellites made at Harvard, the second was the sub- 
sequent production of “Tables of Jupiter's Four 
Great Satellites”. These were carried out at Durham. 
The third phase was a memoir (1921) contaming the 
theory of the four great satellites of Jupiter. The 
whole of this work constitutes a monument of in- 
dustry and power. Much else of Prof. Bampeon's 
work in the domain of optics, solar physica, time- 
keeping and other subjects are of value, but need 
no more than mention here. The recent history of 
the Edinburgh Observatory, with the provision of & 
36-in. reflector, is too familiar to call for description. 
Born in 1866, Prof. Sampson has seen the revolu- 
tionary change which has influenced the develop- 
ment of the science to which his life’s work has been 
devoted. A sincere hope may be expressed that he 
will for many years to come have the happiness of 
seeing the progreas of astronomy continue m the 
manner he has himself so clearly appreciated. (See 
also p. 229.) 


Prof. J. H. Burn 

Pror. J. H. BURN has been appointed to the chair 
of pharmacology m the University of Oxford. At 
Cambridge, Burn was president of the Union. After 
serving as a temporary lieutenant in the Royal 
Engineers he obtained his M.B. degree in 1920, and 
joined the staff of the National Institute for Medical 
Research under Bir Henry Dale. In 1925, he was 
appointed director of the Pharmacological Depart- 
ment of the College of the Pharmaceutical Society of 
Great Britain. Later he became Dean of the College, 
and was given the title of professor of pharmacology 
in the University of London. During the last twelve 
years he has been responsible for thousands of 
pharmacological tests carried out on behalf of 
manufacturing firms. This work has given him an 
unrivalled experience of the fundamental scientific 
work upon which & great industry depends. Through 
his own work, and that of his colleagues, he has 
devised new testa and improved old ones for a large 
number of hormones, vitamins, synthetic chemo- 
therapeutic agents, and plant extracts. Besides all 
this, he has found time to do fundamental pharmaco- 
logical work, particularly on vasoconstrictor and 
vasodilator nerves, and to write several books. He 
has built up & department which is not only famous 
for ita contributions to knowledge, but has also had 
a direct effect in raising the standard of pharma- 
ceutical products in Great Britain. With the appoint- 
ment of Prof. Burn, Oxford should look forward to 
& period of great activity in her Department of 
Pharmacology. 


Dr. H. S. Harrison 


IN October next, Dr. H. B. Harrison will retire 
from the staff of the Horniman Museum, Forest Hill, 
London, §.E., after thirty-three years service. Dr. 
Harrison was appointed curator in succession to R. 
Quick in 1904, not long after the Museum had been 
transferred to the London County Council by the. 
late Mr. E. J. Horniman. Dr. Harrison re-organired. 
and extended the collections, and the Museum became, 
and continued to be, under his direction an important 
centre for lectures on subjects illustrated in the 


_ collections, more especially in connexion with the 


County Council's scheme of lectures for the teachers 
of the London schools. The value of the collections 
for the generel publio was muoh enhanced by the 
series of small popular guides written by Dr. Harrison, 
more especially those on technology, of which “From 
Stone to Steel" is now in ite third edition. Dr. 
Harrison was formerly honorary secretary of the 
Royal Anthropological Institute, edited ita Journal 
for some years after he relinquished that office, and 
was president of the Institute in 1035-87. In 1930 
he presided over the Anthropological Section at tbe 
Bristol meeting of the British Association, when his 
presidential addrees, which dealt with the diffusion 
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of culture, aroused no little interest both in Great 
Britain and, more especially, in the United States 
by his well-balanced handling of the subject. Dr. 
Harrison will be succeeded at the Horniman Museum 
by Dr. L. W. Q. Malooln, who since 1935 had been 
& member of the inspectorate of the London County 
Council, and has been engaged in organizing arrange- 
ments for the further utilization of the resources of 
the museum collections of London by the pupils of 
London schools as part of the educational curriculum. 
Dr. Malcolm, on coming to England from Australia, 
was trained as an anthropologist at Cambridge by 
Dr. Haddon and in Germany. He was formerly 
curator of the ethnographical collections m the Bristol 
Municipal Museum and later conservator of the Well- 
come Historical Medical Museum. 


British Pharmaceutical Conference at Liverpool 

Tua seventy-fourth British Pharmaceutical Con- 
ference was held on July 26-30 at Liverpool, this 
being the fourth occasion upon which Liverpool has 
given hospitality to the Conference. Mr. T. E. Lescher 
delivered his presidential address entitled “Pharmacy 
Today—Its Responsibilities” the mam theme of 
which was the contrast between the important oon- 
tribution made by pharmaceutical research to the 
‘national well-bemg and the lack of official recognition 
of this service. ` Many painstaking chemical, pharma- 
ceutical and biological investigations, said Mr. 
Lescher, have resulted in placing the treatment of 
disease increasingly on & scientific basis by the dis- 
covery of specific ramedies which remove the cause 


of disease rather than alleviate ite symptoms and, of l 


almost equal importance, have, where necessary, 
enabled these remedies to be taken in a form which 
does not cause the patient to rebel against them. 
In view of such achievements, it is surprising that 
the pharmacist has not received the recognition which 
his work and responsibilities deserve and which his 
Continental oonfrére enjoys. The present system of 
allowing anyone to handle the majority of drugs and 
medicines on payment of a five-shillmg licence 
annually encourages the exploitation of the public 
e. by the distribution of ‘cure-alls’ without the slightest 
° guarantee of any knowledge of their properties on 
the part of the vendor. The official attitude in ite 
latest form is seen in the report of the Select Committee 
on MeXicine Stamp Duties, which recommends what 
is in effect a sales tax on medicines if claimed to be 
beneficial to health. It is almost unbelievable that. 
& body of public men should suggest that the State 
is justified in taxing medical substances used in ill- 
health. 


Julaber’s Grave, Kent 

Taa mound or barrow known as Julaber’s Grave 
or Jullieberrie, at Chilham, near “Canterbury, has 
long been an object of interest to archmologists and 
others, mainly perhaps on account of the lack of 
precise evidence of its character and age. It is thought 
to be neolithic, dating from about 2000 B.o. Its 
excavation has been underteken by Mr. R. F. Jessup, 
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the author of the volume on Kent in the County 
Archwology series, on behalf of Sir Edmund Devis oi 
Chilham Castle. The barrow is 144 ft. long, by 45 ft. 
wide. In the initial operations, which were carried 
out last year, the course was traced of the ditch 
running round the mound, from which its material 
was taken. In the investigations of the present 
season, & longitudinal section has been cut, followmg 
the ditch, which has revealed the construction of the 
barrow above the original chalk surface. This shows a 
darker section where the original turves form’ a core 
and a loose rubble of chalk from the ditch. A par- 
ticularly interesting find is recorded (The Times, 
July 31). This is a large circular burial in the side of 
the mound, probably of Roman date. It shows the 
cutting through the neolithic layer and the careful 
replacement of the mixed soil. This is held to support 
the view that the barrow is the burial place of Laberius 
Durus, one of Ceear's generals of the second invasion, 
of whose name, '"Julaber'" is thought to be a local 
corruption. Another mterestmg find is that of three 
skeletons at the edge of the ditch at the south end 
of the mound, three feet below the surface. These 
have been ascribed to Romans of the third century 
of our era. They are the remains of a large. well- 
developed man, a child and a girl. The child’s bonea 
were extremely fragile and disintegrated at once, but 
the small drinking veasel, a platter of rough coarse 
black ware, and the fibula, which had held the 
shroud together, were recovered. The girl's remains 
were fairly well preserved, but those of the man 
were in an excellent state of preservation. 


Angmering Roman Villa 

Aw appeal is issued for funds for the excavation 
of the extensive Roman villa site near the old village 
of Angmering, Sussex. The site is situated in the flat 
meadows which lie between the downs and the sea, 
beside & Roman road, still to be traced with prob- 
ability as a farm track between Lyminster and 
Poling, and as the footpath from Poling to Angmering 
across the Black Ditch. The site first attracted the 
attention of archsologists in 1819, when a Roman 
bath was discovered, with hypocaust, sudarium and 
sewers. This bath was rediscovered at the beginning 
of the present year, and the whole bath building is 
now being unoovered by Mr. R. C. Sherrif and the 
Littlehampton Archwological Society, with the 
co-operation of the Sussex Archmological Society, 
under the direction of -Mias Leslie Scott with Dr. 
R. E. Mortimer Wheeler acting as advisory director. 
The bath building comprises a dozen or more rooms, 
some with hypocausta, grouped around a cold-water 
tank. The building appears to stand by iteelf, 
surrounded by a beaten chalk causeway, flanked on 
the weet side by a ditch. It was built in the latter 
part of the first century, and is interesting both on 
account of its early date and for the richness of its 
internal decoratién.  Beeide the usual painted wall 
plaster and window glass, common on such sites, 
there is evidence that some walls were faced with 
alabe of different coloured stones. The bath building 
was destroyed in the middle of the second century ; 
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out whether it was rebuilt can only be decided by 
axcavation. The villa appears to lie to the west: 
With so rich a bath house, it should be a fine example 
of an early Romano-British country house. The cost 
of the complete excavation will be £500, of which 
£150 is required to finiah the present season's work. 
Thé appeal is iasued by a Committee of which Mr. 
E. W. Hulme is the chairman and Mr. E. J. F. 
Hearne the hon. secretary. Donations should be 
addressed to Mr. D. Orawford, Hon. Treasurer, 
Angmering Roman Villa Excavation Fund, Barolay's 
Bank, Littlehampton, Sussex. 


Roman Leicester 

Exaavations, which have now been resumed on 
the Jewry Wall site at Leicester, have brought to 
light a remarkable example of the Roman bath, 
where the Roman forum and basilica were discovered 
by previous excavations {Ths Times, July 81). The 
bath is situated in the middle of the open space in 
the oentre of the forum. It is probable that this 
bath was the largest built in Britain by the Romans. 
It is on an enormous scale, and comparable to the 
Imperial baths at Rome. It has one suite for men 
and one for women, with hot, cold and warm rooms. 
Misa Kathleen Kenyon, who is again in charge of the 
excavation, is of the opinion that it was built at the 
beginning of the fourth century 3.0. about two 
hundred years after the erection of the forum. 


Mass-Observation 

AT a meeting of the Engineers’ Study Group on 
Economics on July 28, Mr. Charles Madge, joint 
organizer of ‘“Mass-Observation” (6 Grotes Buildings, 
Blackheath, London, 8.E.8), gave a preliminary 
acoount of some of the results already obtamed. 
‘“Mass-Observation” was begun at the end of 1936 
to find out more about everybody’s everyday normal 
life and habits. There are now voluntary observers 
at work all over the world, and special surveys have 
been made of the life of the community on oertain 
days. It was found that observers’ references to 
people fall mainly into three categories: (a) people 
one knows or one has met already ; (b) strangera— 
people one meeta in the street, or for the firgt time ; 
(c) celebrities, one hears of, or reads about in the 
newspapers. Most reporta dealt with the unusual 
happenings of the day, and the observers had, 
generally, to be reminded not to overlook the routine 
happenings. Mr. Madge pointed out that the move- 
ment uses both trained and untrained observers, and 
he streased the great value of havmg so many 
obeervers who have voluntarily offered to supply 
information of their mmmediate surroundings. Al- 
though many of them are untrained for this special 
work, nevertheleas, much material of value is bemg 
gathered. The chairman (Mr. Alexander Farquharson, 
secretary of the Institute of Sociology) remarked on 
the useful relationship that the work carried out by 
‘“Mass-Obeervation" had to that of the sociologist, 
in supplying raw material not always easily obtain- 
able. 
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Utiliration of Leisure ] 

AT a subsequent meeting of the Engineers’ Study 
Group on July 30, Mr. M. M. Bruce, secrebary of the 
London Council of Social’ Service (7 Bayley Street, 
W.0.2) outlined the resulta of a survey 
in oo-operation with other bodies (L.C.O. Education 
Department, Y.M.C.A., Young Communist League, 
trade unions, co-operative societies, Workers Educa- 
tional Association) to determme how young people 
between the ages of fourteen and twenty-five years 
spend their leisure. Some 5,000 answers—&n ad- 
mittedly insufficient sample—were received, which 
gave an indication of the wide variety of interests. 
The largest proportion of predilections expressed for 
any one type of recreation goes, with young men to out- 
door sports (11 per cent) and with girls to dancing (30 
per cent). The influence of the cinema was very evident 
in the choice of girle’ fashions and hair-dreesing 
styles. A tendency away from organised sporta 
(football, eto.) towards the more individual type 
(rambles) was also noticeable. The investigation is 
bemg continued by a smaller committee, which is 
looking further into these particular aspects. The 
gurvey acquires a particular significance in view of 
the fact that the Government will, in the autumn, 
begin a campaign to improve both the physical and 
the mental abilities of the people of Great Britain. 


Annual Report of the Astronomer Royal for Scotland 

Tua forty-seventh annual report of the Astronomer 
Royal for Scotland records the work done at the 
Royal Obeervatory, Edinburgh, for the year ending 
March 31, 1937. The daily time service for the city 
of Edinburgh was maintained without change. The 
transit circle was used exclusively to determine time. 
An apparatus installed during the year by H.M. Office 
of Works enables the mains supply to be used as the 
electrical power maintaining the winding of the clocks. 
Provision is made automatically for & temporary 
breakdown in the mains supply, by means of a 
secondary battery which is kept fully charged by & 
trickle from the mains. The 6-inch photo-visual 
refractor has been fitted with a synchronous drive. 
The solar spectroscope is being used to obtain spectra 


of the east and west limbe of the sun’s disk to deter- e : 


mine the solar rotation from the measured Doppler 
effect. The seismograph provides daily records which 
are available to other workers in this fleld. Obeerva- 
tions with the 36-inch reflector were interrupted in 
order to have the great mirror alummized by & 
reputable firm. Unfortunately the aluminium coat- 
ing was not & success, and the mirror was then re- 
gilvered at the Observatory. A number of plates 
were taken with the 10-inch triplet as part of a pro- 
gramme for a search for variable stars near the 
Selected Areas centred around declination + 75° and 
-+ 60°, the plates being examined with a blink com- 
perator. Among the meteorological observations, 
it may be noted that the maximum shade temperature 
was 75° F. on August 28 and the minimum of 24° F. 
on December 7 and February 11. The deep rock 
thermometers at a depth of 250 inches on Calton 
ill gave a minimum temperature on June 8 of 40.3? 
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and a maximum of 48-3? on December 14, thus 
showing, as usual, a greatly reduced annual amplitude 
and almost a.complete reversal of seasons at thia 
depth. (See also p. 227.) : 


The Treub Foundation of Buitenzorg, Java 


Dn. K. W. DAMMERMANX, director of the Botanic 
Gardens, Buitenzorg, has sent us a copy of the first 
report of the Treub Foundation (Treub-Stichting), 
which was established at the end of last year for the 
administration and application of the Treub Fund 
collected in Netherlands India. When, in 1988, the 
Government of Netherlands India had, for reasons 
of economy, to make substantial reductions in the 
grants to the biological establishments at Buitenzorg, 
a committee was formed to collect donations for this 
Fund ; and the Government gave permission for any 
sums received from the sale of surplus planta to be 
added to the Fund. The Treub Foundation has now 
been legally constituted to take over and administer 
this Fund. 


Tum object of the Foundation is to co-operate in 
maintaining, and, if possible, in extending the scope 
of, the scientific institutions united under the name 
of the ‘Government Botanic Gardens’, namely, the 
Botanic Gardens at Buitenzorg and Tjibodas, the 
Treub Laboratory, the Herbarium, and the Zoological 
Museum and Laboratory at Buitenzorg, and the 
Marine Investigation Laboratory at Batavia. The 
Foundation distinguishes donors, patrons, subscribers 
and corresponding members. Donors are oorpora- 
tions which contribute one sum of at least Fl. 1,000 
and persons who contribute one sum of at least 
Fl. 500 ; and patrons those who contribute one sum 
of at least Fl. 100; subscribers contribute at least 
Fl. 10 annually. Persons who, because of their interest 
in the Government Botanic Gardens or in scientific 
researoh in the Dutch East Indies, are appointed oorre- 
sponding members will not be obliged to pay any 
subscription, but, in their own countries, will look 
after the interests of the Buitenzorg Institutions in 
co-operation and in concert with the Foundation. 
The chairman of the Foundation is Mr. J. H. B. 
e Éuneman, member of the Council of Netherlands 
*India; the secretary is the director of the Govern- 
ment ' Botanio Gardens, and the treasurer, the 
president-director of the Java Bank. The capital 
of the Foundation amounted to about Fl. 20,000 on 
Deoember 81, 1986. Sir Arthur Hill, director of the 
Royal Botanic Gardens, Kew, has accepted an invite- 
tion to act as a corresponding member of the Founda- 
tion in Great Britam, and Dr. David Fairchild, Prof. 
Elmer D. Merrill and Dr. Thomas Barbour have been 
appointed corresponding members in the United 
States. 


Phenology of 1936 

Tux Phenological Report for 1986, recently iæued 
by the Royal Meteorological Society, contains the 
usual mas of statistics, mape, graphs, eto. of the 
relations between fauna, flora and the, weather. It 
is the forty-sixth report, compiled mainly by Ivan D. 
Margary, from 477 reporters. The year was remark- 
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able for ite sunlessnees generally, for wetness in 
England and Wales, and a cool winter, so that plante 
generally flowered late—all in the Midlands, nearly 
all England, south-easb, south-west, and south 
Ireland, but were earlier in Sootland, especially the 
west. Insects nearly all appeared late in England, 
and save for Scotland, spring migrants were generally 
late because of the cool April; the autumn migrants 
were mostly early in moving. As in 1934, the lemer 
celandine was very late, but by early April vegetation 
had made up the lost ground ; late froste damaged 
potatoes, beans and most tender growths; fungi 
were scarce after August, although flowers were 
especially fine in the dry, sunny late summer and 


` autumn; trees often remained green late, and wind, 


more often than frost, caused the leaf-fall. A oon- 
siderable amount of second flowering was noted in 
autumn on elder, laburnum, dog-rose and apple. 
Wild fruits did not do so well as cultivated ones, 
where bumper crops of apples, plums and raspberries 
were obtained. Garden crops did good, cereals bad, 
and hay was ruined by rain. After a record early 
wave of migrants in March, the long April frost 
caused a marked hold-up until the sunny third week. 
Bird song was less in the May drought and cold 
early June; redwings and fieldfares were scarce in 
the mild winter. An increase in red squirrela was 
noted in south-west England; but grey squirrels 
hold their own in the south-east. . 


An Extra Receiver for the Telephone 


- Barons the introduction of the modern form of hand 
micro-telephone instrument and before thermionic 
amplifiers were introduced on trunk telephone lines, 
the extra receiver was considered a useful means of 
improving reception. In modern times the popularity 
of this receiver has greatly declined. At first sight 
ib would look as if when listening with both eere to 
& long distance call or when in a noisy room it would 
be & great improvement; but this is rarely the case 
owing to what is called side-tone, that is, the repro- 
duction by the receiver of room-noise falling on the 
microphone at the same station. It is far more 
difficult to sort out the wanted from the unwanted 
sounds when both are entering both ears, than when 
one ear alone is used. In the Engineering Supple- 
ment to the Siemens Magasine of April a new type 
of the extra receiver is described. It is pointed out 
that in certain circumstances it is very useful to 
have an additional receiver. It enablee a third person 
to listen to the conversation and, if necessary, make 
notes. As this facility is only required occasionally, 
and if this receiver were always left in circuit it would 
permanently ‘degrade’ the hearing, a switch actuated 
only when the ‘watch’ receiver is pressed against the 
ear is introduced in the circuit. Incidentally, this 
receiver énables the user to know when he is using 
sufficient pressure. It is not sufficiently recognized 
that in everyday use, pressing the telephone too 
lightly against the ear distorts sounds communicated. 
In the new table pattern ‘neophone’ telephone, the 
extra watch receiver is hung up by a hook. When 
lifted off and pressed against the user's eer, it is 
immediately available. 


AUGUST 7, 1937 


Hebrew University of Jerusalem 


Tux Hebrew University of Jerusalem, now entering 
m ite thirteenth year, is making a special appeal to 
ihe Anglo-Jewish community for increased financial 
support. A pamphlet issued by ita “Friends” (199 
Piccadilly, London) gives some acoount of the 
University’s growth and present status. In grounds 
»overing sixty acres on Mount Scopus, its buildings 
already include institutes of chemistry, physica, 


mathematics and meteorology, a library containing 
more than 800,000 books and an open-air theatre. A 


hospital and graduates’ medical school and nurses’ 
home are under construction, and plans bave been 
prepared for a building for Jewish studies and the 
humanities. A department of radiology and oxperi- 
mental pathology, at present housed m the Straus 
Health Centre in: Jerusalem, is engaged im cancer 
reaearoh, financed by a special endowment of £40,000. 
In & letter, reproduced in the pamphlet, signed by 
Lord Rutherford, Prof. Albert Einstein, Bir F. Gow- 
land Hopkins, Sir William Bragg and others, it is 
pointed out that the University is the only one 
throughout the Near and Middle East in which scien- 
tifo and scholarly research is a principal activity, and 
that some of the widely recognized work of its scientific 
institutes has been of immediate value to the whole 
population of Palestine. The director of its depert- 
ment of parasitology, engaged in the study of 
Moditerranean diseases, was chosen by the Royal 
Society to carry out investigations. Its department 
of hygiene and bacteriology maintains a malaria 
research station and has received subventions for 
ita work from the Health Organization of the League 
of Nations and the Government of Palestine. Jews 
in the United States contribute nearly half towards 
the annual budget of £80,000. Apart fram endow- 
ments for two chairs and several scholarships, the 
Jewish community m England has hitherto borne an 
insignificant part. 


Universities of Poland 

PornaAxp's universities are described in a bulletin 
recently published by the United States Government 
Printing Office, Washington (pp. 160. 25 centa). It 
is one of a series of studies undertaken at the request 
of, the American Association of Oollegiate Registrars 
by the Comparative Education Branch of the United 
States Office of Education. The institutions of higher 
education in existence in November 1918 within the 
boundaries of the new State then constituted reflected 
the influences, German, Austrian and Russian, of the 
Governments in whose territory they had been 
located, but have since been brought, along with a 
larger number of new institutions, into an organized 
scheme of traming on university levels, all under the 
strict control of the Ministry of Public Instruction. 
The total number of regular studenta is 56,000, being 
one to 589 of the total population, a high proportion 
in comparison with those obtaming in other countries. 
The preasure for admission to many of the institutions 
such as the polytechnics, academy of mines and the 
medical schools of the universities, is so great that 
selection ia made by ogmpetitive examination from 


NATURE 


231 


among the qualified candidates. In the small Free 
Polish University of Warsaw has lately been instituted 
an ingenious scheme under the name ‘Universitas 
Rediviva” for equipping aspirants to a liberal culture 
with & knowledge of things in general. The name 
refers to the medieval ideal of a university. 


Science in Australia and New Zealand 
Tuu Australian and New Zealand Association for 


‘the Advancement of Science is taking steps to give 


effect to the resolutions passed at the Auckland 
Meeting last January amending the constitution and 
by-laws relating to membership. Hitherto, ordmary 
members have paid a subscription of one guinea for 
each biennial session of Association ; but ib has been 
decided now to institute annual membership (one 
guinea per annum) and an elected fellowship (two 
guineas per annum). The fellows resident in Australia 
will constitute & committee to be known as the 
Australian National Research Council, which will 


. have at its disposal for research and other purposes 


a sum not exceeding one half of the subscriptions of 
fellows and annual members resident in the Common- 


wealth. The Council will take over all the assets and 
responsibilities of the existing body of the same . 
name which was brought into being early in the post- 
War period as the Australian member of the Inter- 
national Research Council. It is anticipated that one 
of its activities will be the institution of a periodical 
for the encouragement and dissemination of scientific 
knowledge among members of the general public. 
The Brisbane Seismological Station 

AN important and very welcome addition has 
recently been made to the chain of Australian 
seismological stations at Sydney, Melbourne, Adelaide 
and Perth. As an aid to the study of earthquakes in 
the south-west Pacific region, a station farther to the 
north was greatly needed. Interest in the foundation 
of one in Queensland was aroused by the occurrence 
of a tremor at Gayndah in April 1935, and a former 
student in the University of Brisbane offered to 
provide a Milne-Shaw seiamograph. Later, the 
Council for Beientiflo and Industrial Research added 
a second instrument, so that both north-south and 
east-west components can now be recorded. Accord- 
ing to an account given in the Courier-Mail (Brisbane) 
of June 2, the instruments are installed in the base- 
ment of the University’s new library block. They 
were placed temporarily on their foundations about 
midday on May 81, and at 8.80 the next morning 
recorded an earthquake with ita origin about 1,450 
miles from Brisbane. The new station has been 
placed under the direction of Dr. W. H. Bryan, 
lecturer in geology in the University. 


The American Chemical Society 

Tua ninety-fourth meeting of the American 
Chemical Socisty will be held in Rochester, New 
York, on September 6-10, under the chairmanship 
of Mr. M. H. Eisenhart, president of the Bausch and 
of the Society and the Microchemioal Section will 
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hold sessions. Dr. E. R. Weidlein, director of the 
Mellon Institute of Industrial Research, Pittsburgh, 
will deliver the annual presidential address of the 
Society on September 7. At the twenty-three 
sympodia, the followmg subjects will be discussed : 
developments affecting industry, nutrition, public 
health, pure science, and education ; artificial radio- 
activity and ita chemical uses, studies of the chemistry 
of the earth’s crust, low temperature methods and 


research, chemical microscopy, quantitative speotro- 


soopie analysis, and photography; chemistry and 


physics of electrical insulation; medicinal petente, 


vitamins, and the chemistry and metabolism of fats ; 
cellulose derivatives ; 
ceases’ and ‘gutomatio control’; characteristic pro- 
perties and chemical utilization of hydrocarbons ; 
‘gaseous combustion’; investigations dealing with 
sugar, rubber, water, sewage, and sanitation, micro- 
chemistry, organic chemistry, fertilizers, and colloids. 


The Selborne By-Pass ' 

Tum Selborne Society, which for fifty-two years 
has cherished the memory of Gilbert White, invites 
admirers of his life and work to make a copy of the 
following protest and send ıt signed to the Secretary 
of the Belborne Society, The Hermitage, Hanwell, 
London, W.7, so that ıt may be forwarded to the 
proper authority with the Society’s own,: ‘Under- 
standing that powers are to be sought to drive a 
road, in the future, through the grounds of The 
Wake at Selborne between the house and the 
Hanger which Gilbert White loved so well, I wish to 
protest against what would be an offence to the 
memory of a very great Englishman who made his 
village famous throughout the world and to urge 
that an alternative scheme, if necessary, be adopted. 


Indian Institute of Science, Bangalore. 

Ir is reported in The Statesman (India)'of July 21, 
that, ab a meeting of the Governing Council of the 
Indian Institute of Science, Bangalore, held on the 
previous day, Bir C. V. Raman accepted the appomt- 
ment of professor of physics at the Institute at a 
monthly salary of 2,500 rupees (£187). The Council 
has appointed an interim director on a monthly 
salary of 1,000 rupees for one year, m addition to a 
registrar on 1,250 rupees. Rao Bahadur B. Venka- 
tesachar, a member of the Council, has taken over 
charge of the directorship from Sir C. V. Raman 
and the latter has thus been relieved of all adminis- 
trative duties, including the secretaryship of the 
Governing Council. The registrar is Mr. C. E. W. 
Jones, formerly director of public instruction, Central 
Provinces, who took up his new duties on July 81. 
(See also NATURE of June 26, p. 1102.) 


‘Vaseline’ Products 
Tus manager of the Chesebrough Manufacturing 
Co., Victoria Roed, Willesden, London, N.W.10, 
writes to point out that the word ‘vaseline’ is 
used in a letter by Mr. L. Bellmgham m 
NarunB, of July 10, and in the summary of the 
letter. The word is not a common designation, but 
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“is the trade mark or brand name used to 
the particular products marketed by this ee dee 
The manager asks that the word ‘vaseline’ shoulc 
nob be used ''unlees in conjunction with and as the 
brand name applied to one of our producta, such a 
‘Vaseline’ Petroleum Jelly”. 
A History of Chemistry 

An interesting handbook issued by the Science 
Museum, London, 8.W.7, entitled “Chemistry, £ 
Brief Outline of ite History and Development", by 
A. Barclay, gives an account of the history ol 
chemistry, and is well illustrated, in some cases with 
representations of historical apparatus in the Museum. 
Apperatus used by Davy, Faraday, Graham, eto., is 
included. There are a good index and a bibliography. 
The subject is dealt with from the earliest period to 
modern times, the last, section being on atomic 
structure. The handbook forms a useful and interest- 
ing supplement to text-books on chemistry. The 
price is ls. 6d., post paid le. 8d., from the Museum 
or the sales offices of H.M. Stationery Office. 


Announcements 


Tum Baly Medal for 1987 of the Royal College of 
Physicians has been awarded to Prof. E. L 
Kennaway, professor of experimental pathology in 
the University of London and director of the Research 
Institute of the Cancer Hospital (Free), London. 
The award is made in recognition of Prof. Kennaway’s 
biochemical investigations, which have led to the 
identification of a group of substances provoking 
malignant growth of tissues and having significant 
relations in structure to oertain hormones and 
vitamins. 


THe Warren Research Fund Committee of the 
Royal Society has appointed G. S. Hartley, of 
University College, London, and J. T. Randal, 
of the General Electrio Co., Ltd, to Warren 
research fellowships, each to be held for four years 
in the first instance. Mr. Hartley proposes to carry 
out research on oil drops, films and solutions, and 
Mr. Rendall will undertake a research on the 
mechaniam of fluorescence in pure and impure solids. 


Tus Ministry of Health has approved the applica- 
tion of the Birmingham Corporation for sanction to 
a loan of £8,505 for the provision of a forensic science 
laboratory for the detection of crime. 


Tx publishers of Narurs have m stock a certain 
number of bound volumes for which space can no 
longer be found. The volumes extend from vol. 1 to 
vol. 91, with the exception of the following: vols. 8, 
8, 15, 17, 19, 22, 28, 24, 25, 51, 58, 74, 76, 77, 79, 
80, 83, 84, 85, 86. Librarians and others wishing to 
complete their seta of NATURE can be supplied with 
any of the volumes in stock, so long as the stock 
laste, at the price of 2s. 6d. per volume, carriage 
paid. Application, with remittance, should be 
addressed to Narunm Office, St. Martin's Street, 
London, W.O.2. Volumes which are not applied for 
by the end of this year will be destroyed. 
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the Editor 


The Edior does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertakes to return, or to correspond with the writers of, rejected manusoripis 
intended for this or any other part of NATURE. No notice is taken of anonymous communications. 
NOTES ON POINTS IN SOMH OF THIB WHHK’S LETTNBS APPHAR ON P. 242. 
CORRESPONDENTS ARH INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Differences in the Chromogenic Properties of Fresh- 
water and Marine Fish Liver Oils 

Wan vitamin A concentrates from marine fish 

livers are treated with antimony. trichloride the blue 

solution normally exhibits an absorption maximum 

near 620 my with a subsidiary masked maximum 

near 683 mu (displaced to 606 mp and 572 my 


We have also found, in addition, that the ultra- 
violet absorption spectra of the liver oils of fresh- 
water fish are differentiated from those of marine 
fish, in that the maximum is displaced from 328 my 
to 345-850 my (with, frequently, the appearance of 
another band at 280-285 my). The 840-350 my 
maximum thus appears to be associated with the 

693 mu antimony chlor- 



































TABLE L ide chromogen, just as 
[ the 328 mp band is asgo- 
Liver oil Nein bine test Ratio of | oi&ted with the 620 mp 
Species or intensities chromogen. 
ma S SETS. ma t Bue, | rmn Although most fresh- 
Catfah o za 105 606 p La water fish liver oils show 
_ Gurus plans) (281) 102 (620) 191 only one band near 693 
Pike o 945 Kem 096 s 155 my in ohloroformio &nti- 
(sos Lucius) (280) 1m (620) 240 mony trichloride, the ab- 
Piks-perch Ou 148 15 pers 84 "pm sorption near 020 my ig 
ere eve om j se} oo += Thus tho "G08; 020 in. 
Bream o 340 635 97 Tea an n 
(Abramu brema 280 36 820 68 seers 
Sturgeon ? Ou mu 35 = ES pue average 2:1, whereas for 
(Aciponser Stallata) 44 aee fish ae 
Sturgeon Oi 330 23 605 3-6 133 ` i 
| --— Eu Taa T he aot 
Salmon on 349 14-2 605 339 2-38 : 
(Salmo Salar) 222 11-8 (617) 11-2 pen ous and concen- 
Salmon o 327 T8 e»5 51-5 0-41 ; : 
(Onohorkynckus Lata) (380) 55 em | 135 t d M pus pro- 
proci RE EUN ic HU ni UR ea x 017 of liver oils rted 
H H Tepo 
? ind i | here are closely parallel 











* This ıs a typica] marine fish ltver oiL 


T Values tn brackets mdicate only ill-definod bands. 


respectively in oils of low potency). In exceptional 
cases, however, additional maxima at 685, 645, 
656, 680 and 690-695 mp have been recorded. 
The ‘698 chromogen’ appears to be the most 
important of these extra chromogenic substances 
and follows the vitamin A during concentration 
Into the richest fractions. When this chromogen 
has been recorded previously, m halibut oils, the 
intensity has usually been about one tenth of that 
due to the 620 chromogen*. Recently, however, liver 
oils from certain Russian freshwater fish have been 
reported that gave antimony trichloride solutions 
exhibiting clear maxima at 645 or 680 mp and only 
a weak band near 620 mu’. 

We have since examined liver ols and concentrates 
from various freshwater fish by quantitative spectro- 
photometric methods and have consistently found 
them to be abnormal im exhibiting an absorption 
band in antimony trichloride solution at 690-697 mp, 
or leas commonly at 645 , having an intensity 
greater than that of the 620 d. Up to twenty 
catches of each of the species quoted in the table were 
examined, the fish being obtained from the Volga or 
Don, or rivers in the Leningrad region. 








with those recently ob- 
served by Wald‘ when 
examining the retinas of 
marine and freshwater fish respectively. It appears 
possible to us that the 698 mu chromogen may be a 
second vitamin A with some degree of specificity 
for freshwater fish, and in this connexion an alcohol 
with six conjugated ethenoid linkages is obviously 
suggested as a possibility by the spectrogrephio 
data. We are at present in an attempt 
to isolate the compound, we also have the 
biological aspect of the question under test. It 
should, however, be noted that, until both biological 
and spectrographic data have been accumulated and 
examined, the accurate determination of the vitamin 
A content of liver oils of freahwater fish, by physioo- 
chemical methods, is not possible. 


E. LEDERER. A. E. GOLAM. 
V. Ro8ANOVA. I. M. HEBRON. 
Vitamin Institute, University, 
Leningrad. Manchester. 


1 Hebron, Gillam and Morton, Biochem. J., 8$, 1352 (1931). 
* Heilbron, Heslop, Morton, Webster, Rea and Drummond, Biochem. 
J, 86, 1178 (1931). 


* Lederer and Biocktecioa, 2, 193 (1937). 
* Wald, NATURE, 186, 1017 (1937). 
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A Possible Vitamin A, 

Tux antimony trichloride colour test for vitamin A 
is associated with a maximum absorption at 620 my. 
We have, since 1929, repeatedly encountered an 
additional bend near 698 mu, but further characterixa- 
tion of the chromogen has been hindered by the 
presence of excessive amounts of vitamin A. Thus, in 
halibut liver oils the relative Intensities 620 mji/698 mu 
are c. 6:1, and in halibut visceral oils 10:1. The 
693 mu chromogen is rarely detectable in ood liver 
oils and never in our experiance in whale liver oils. 

It is frequently absent from the vitamin A fraction 
of eyes, but one of us (J.R.E.) has observed the 
698 mz band in extracte from goldfish eyes, the 
ratio 020 myz/693 mp being o. 1:1:5. Experimenta 
on brown trout have shown that the 698 mp chromogen 
occurs in the non-eaponiflable extracts from livers 
and viscera. The 620 mu band, as such, could not 
be detected. Direct absorption spectra showed the 

of three broad bands with maxima at 470, 
850 and 287 mu, respectively, the ultra-violet bands 
varying in intensity with the 698 my band in the 
colour test. Lederer and Roganova! have also found 
an intense band at 603 my in the colour test applied 
to freshwater fish liver oils from the neighbourhood 
of the Murmansk Sea. We understand (private 
communication) that an apparent connexion between 
absorption bands at c. 345 and 285 mu and the 
693 mu chromogen has been confirmed by Prof. 
Heilbron and Dr. Gillam on Lederer’s oils. Wald’s 
discovery that a substance apparently identical with 
the 698 mu chromogen can replace the vitamin A 
of rhodopsin without loss of physiological function runs 
perallel with the similar replacement in the viscera 
and liver of brown trout. It therefore seems desirable 
provisionally to designate as ‘vitamin A,’ the 698 mu 
chromogen with its characteristic ultra-violet abeorp- 
tion. 


In chemical separations with liver oils, the 693 mp 
chromogen follows vitamin A, the ratio 620 mp /693 mp 
for & given species remaining very nearly constant. 
It is not difficult with some liver oil extracts to reach 
Ei% 693 my 500-1,000, but judging from the amount 
of vitamin A present, the pure substance will have 
E1% 693mu + 5,000. On this basis, each brown trout 
contains of the order 0:12 mgm. of the new material. 

It seems clear that the 693 mu chromogen is not 
in any simple sense an artefact derived from vitamin 
A; but the position remains obeoure with regard to 
bands at 640 mp and 660 mp which occasionally 
appear in the oolour test. 

J. R. EprBBUREY. 
. R. A. Morton. 
G. W. Borns. 
University of Liverpool. 
July 6. 
1 Biechimios, 8, 203 (1937). 


Specificity of Indophenol in the Estimation of 
Ascorbic Acid in Fermented Products 

Duna the course of an investigation on the anti- 
scorbutic value of Kaffir beer, it was observed that 
beers treated with a 2 cent concentration of 
metaphosphoric acid gave high values for ‘vitamin C' 
when titrated with mdophenol in the usual manner, 
the values ing between 1-1 and 38:5 mgm./100 ml. 

Delft, working with guinea pigs and monkeys, con- 
cluded that Kaffir beer was of slight antiscorbutic 
value. Levy and Fox’, using hydrochloric acid for 
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acidification, examined eleven specimens of mine 
brewed beer and found values of 0-2—0-5 mgm./100 ml 

Bernhauer et al showed that when Aepecgillui 
niger was allowed to grow in sugar mixtures, sub. 
stances with the same reducing properties as ascorbic 
acid were formed. Whether these possessed anti 
scorbutie activity or not was not clear anc 
Nevalonnyj‘ and Hermann and Fodor’). 

As with ascorbic acid, norite charcoal (Fox and 
Levy*) completely removed the reducing power. How- 
ever, only a small fraction (0-8 mgm. out of 18-0 mgm.’ 
was restored after hydrogen sulphide treatment. 
Hubbard squash extract (Tauber et adi.) entirely 
removed the reducing power. The folin urio acd 
reagent (Medes*) gave identical values with indo- 
phenol titration in the presence of 2 per cent meta- 
phosphoric acid, 

The effect of pH. on the indophenol titration of the 
beer was as follows: 


IKDOPHWNOL REDUCING POWER or KAFIIR Bam 
AT DIFFERENT pH VALUES. 
(m mgm. '&soorbio acid’ per 100 ml. beer). 





25 N HA $ . i . š 80 
12 pH " . ; . s . 0-8 
14 . j . F 3 i 0:8 
14 $ ; . . A A 08 
1:8 A . 7 " ‘ = 0-8 
20 . (doubtful end-potnt) 16 
11 . . . a . 13-0 
24 . . . . . . 130 
2-6 . . . . . . 13 0 


Guinea pig experiments showed the reducing 
substance to be almost devoid of antiscorbutio 
activity, the animals dying of scurvy in three to four 
weeks. Controls on orange Juice remained healthy, 
and on autopsy showed no signs of sourvy. 

The reducmg power of the beer was followed at 
Fee ee eee edd iia found 
that a large morease took place during the boiling 
of the mash, and a further incréase during fermenta- 
tion. 

From these experiments it is concluded that the 
bulk of the reducing subetance is not ascorbic aoid. 
The true ascorbic acid content of the beer probably 
corresponds to the values of about 0-8 mgm./100 ml. 
obtamed with the norite and by titration 
at & pH between 1:2 and 1:8. The concentration was 
far too low to have any appreciable effect on the 
guinee pigs in the doses given. It is also shown that 
ascorbic acid oxidase (cf. Zilva*) and Srinivasan”), 
and the folin uric acid reagent (cf. Fujita e£ al.4) 
are not specific for ascorbic acid. E 
F. Warum Fox. 
WILIAM STONE. 
Biochemical Department, ` 
South African Institute for 

Medical Research, 
Johannesburg. 
June 21. 


1 Delf, Publ. S. Afr. Inst, Med. Res., 8 (No. 14), 47 (1021). 

'Levy and Fox, S. Afr. Med. J., 9, 181 (1985). 

* Bernhauer, Góriloh and Kbeher, Bvoohem. T., 986, 60 (1036). 

tE: and N ; £. Untorsueh, Nahr. u. Genusm., 
08, 278 (1933). (Quoted Bernbauer & al. (8).) 

' Hermann and Fodor, Biochem. F., $78, 323 (1035). 

* Fox andi Levy, Biochem. J., 30, 108 (1990). 

! Tauber, Klamer and Mishkind, J. Bol. Chem., 110, 211 (1915) 

* Medes, Bwokem. J., 39, 2251 (1035). 

* Zilva, Biochem. J., 90, 1215 (1936). 

1, Beimvasan, Biochem. J., 30, 2077 (1930). 

= Fofite, Arif and Hbihara, Biochem. T., 900, 182, 108 (1937). 
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Absorption of the Soft Component of Cosmic 
Radiati 


Tr is now generally accepted that the soft component 
‘ coamic radiation consista of electrons which are 
worbed mainly by emission of light quanta and 
beequent production of pairs (cascade showers). 
1e absorption of these particles is usually measured 
r two or more counters ted by a plate of some 
worbmg material of variable thickness. This method 
eagures the probability of a primary electron either 
self penetrating the plate or producing at least one 
condary electron emerging from the bottom of the 
ate. : 

Since the probabilities for the relevant processes 
€ proportional to Z°, it is often assumed that the 
sorption curves for the soft component should be 
idependent of the material when plotted on a scale 
-oportional to NZ’ (N = number of atoms per 0.0.). 
bis assumption, however, resta on an erroneous 
iberpretation of the theory for the following reason. 











The production of secondaries by the cascade 
rocesas only takes place if the energy is higher than 
ie critical energy EZ, at which the energy loe by 
idiation is equal to the energy loes by ionization. 
' is larger for light materials than for heavy ones. 


9, = 10 x 10* e.v. for lead; 60 x 10* e.v. for 
luminium; 150 x 10° e.v. for air.) Thus, the 
iower electrons from light materials will be more 
nergetio than thoee from heavy materials. Naturally, 
1e probability for the production of fast secondaries 
i smaller than that for slow ones. If we plot, there- 
ore, the absorption curves on a Z*-scale, we should 
xpeob the curves to fall off more rapidly for light 
laments than for heavy ones. 
We have calculated, on the basis of the quantum 
heory!, the probebility for an electron penetrating 
plate of certain thickness or producing at least 
ne secondary with energy greater than Es. The 
urves obtained depend on the primary energy 
of the electrons. We have assumed & 
B/Hy+1 law and have put y = 1 and 2. For E 
naller than the critical energy E, for air, we assume 
he energy spectrum to fall off rapidly, the exact 
hape of the energy spectrum being of no importance 
ar the result. The shape of the absorption curves 
; mainly determined by primary electrons with 
omparatively small energies, for which the validity 
f the theory is proved by direct experimenta! (that 
s up to 8 x 10* o.v. for lead and 10* e.v. for 
luminium). The high-energy part of the spectrum 
nly affeota the tail end of the curves, which in any 
vent oannot readily be distinguished from the hard 
omponent. (In Fig. 1 the curves are. calculated 
sauming that the ry is valid for all energies. 
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Fig. 1 shows the theoretical abeorption curves for 
lead (fall) and aluminium (dotted) on an ordinary 
gm./cm.* scale. We see that to a rough approxima- 
tion the curves follow an ordinary mass absorption 
law. The experimental pointe (O for Pb, A for Al) 
are taken from the measurements by Auger, Ehrenfest 
and Leprinoe-Ringuet?. They are in good agreement 
with the theory for y between 1 and 2. The accuracy 
is, however, not high enough to determine y exaotly. 

W. Hnarrima. 
H. H. Wille Physical Laboratory, 
Univermty of Bristol. 

‘Carlson and Op „PA Be, EL 220 (1037). Bhabha 
and Hettler, Proc. Roy. Soc, A, 159, 432 (1037). 

* Blackett and Wilson, Proe. Rey. Soe. 180, 804 (1937) Anderson 
and Neddermeyer, Phys. Rev., BO, 263 (1096). 

* J. Phys. Radium, 7, 58 (1086). 


Capture of Orbital Electrons 


In two recent papers! Meller has shown that on 
the present theory of B-decay for & heavy nucleus 
emitting i of low maximum energy, the 
ratio F,/F of the probability of K-electron capture 
to that of positron emission may be large. On the 
other hand, experimenta by Jacobsen?! for a light 
nucleus (radio-scandium, W, = 1:1 + 0:1 MV., Z = 
21) show that this ratio is < 1/10. We wish to point 
out that Jacobsen’s result is in agreement with & 
modifled form of the theory’, but that this form 
makes & definite prediction about the low energy end 
of B-speotre. 

The usual procedure of writing the interaction 
term as 


(Q$A'*9P) (VAR) .. ee ee) 
where (N,P) (n,e) represent the heavy and light 
particles respectively, leads to a transition prob- 
ability‘ 

=$ Fermi 


4 | JS viteds | * (bebe) (We + Wy asi Konop{nakt- 


The + sign depends upon the electron being absorbed 
from a state of positive or negative energy. For the 
ratio FF the evaluation of (}%,) from the known 
form’ of the wave-funotions for a K-electron, gives 
for small Z 


FyF = 2n](W,  1y/ 
a=2 Fermi 
JF-W(Ws — Ly'(W, — Wt ami Konopinaxi- 
s 1 Uhlenbeck 
where y = Z/187. 
If Z = 21:0, F~ 0°22 for a = 2, and 2-3 for 
a = 4. F depends sensitively upon the exact value 
of W,, varying from 0-68 to 1-17 in the Fermi case, 
and from 0-39 to 1:0 in the Konopinski-Uhlenbeck 
case, a8 W, varies from 2:2 mo? to 2-4 mof. We 
therefore require & very precise knowledge of W, to 
determme F;/F exactly. Even with W, = 2:4 mc’, 
F/F is about 1/5 for « = 2, and 2:3 for a = 4, so 
that the K-electron capture could scarcely have been 
overlooked, particularly in the Konopinski-Uhlenbeck 
case. 
There is the further possibility of writing the inter- 
action term in the form 
QRA A) (PAPP) . ee ee (8) 
(This corresponds to,the case C = — l in the note 
recently published by Mercier*. For this value of 


C, however, the formule there given are not applic- 
able.) 
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For Z ~ 20 the components d, Y, of the K-electron 
are small oo with the components p, Yi 
Similarly, p has two large and two small components 
differing by & factor of the order of 1/10. We may 
suppose A” to be an operator combining the two small 
componente of qp with the two large oo ta of 
3. This arrangement gives & factor 1/100 in the 
terms containing the small proton components, and 
a factor 1/200 in the terms containing the small 
electron co ts. Thus, by addition, FF will 
contain & factor 8/200 from this combination ; that 
is, for Z — 21-0, we may take Fy to be 0-003 for 
a = 2, and 0-085 for a = 4. The positron emission 
wil now be given by 


FR-4Af «We ngmo-ns 00 


(We —WydW (c) a=4 Konopinsiz- 
F will again depend sensitively upon the value of 
Wa but we oan take as suitable values 1:5 for a = 2 
and 0:75 fora = 4. This gives for F/F appron- 
mately the values 1/500, a = 2, and 1/25, a = 4. 
It is possible that K-electron capture for the ratio 
1/26 bas escaped detection, although ite existence 
should be revealed by further experiments. The 
interesting point arises that, if the a — 4 interaction 
is assumed, we obtain a-definite prediction of the 
low-energy end of the positron which is 
given by the integrand of (o). This leads us to expect 
& large number of slow positrons. It is important to 
note that this latter conclusion seems to hold only 
for allowed transitions. For forbidden transitions (o) 
has & more complicated form. 

In the Fermi theory, F/F is about 1/8 or 1/500 
according as one adopta the law (a) or (b). The 
actual interaction law may also be a linear combina- 
tion of (a) and (b), and it is easy to calculate the 
proportion neceasary to give any intermediate ratio. 
It ahould be noted that, as this ratio decreases from 
1/8, we require a rapid increase in the percentage of 
(b); for example, when the ratio has decreased to 
1/30 we already need more than 90 per cent of the 
interaction- (b). 

We geo that if we accept tho experimental evidence 
that the probability of &beorption of a K-eleotron 
relative to that of positron emission is leas than the 
value required by the Konopinski-Uhlenbeok theory, 
then the theory must be replaced by a modified form 
which gives many more slow positrons and fewer slow 
electrons. This appears to in rares: agree- 
ment with the direct observation of the 

P Bona. 

Emmanuel College, 

* Cambridge. 
June 10. 


1 Meller, Phys. Rer., 51, 84 (1037); Phys. Z. d. Sowjetunion, 11, 0 
(1987) 


*Jacobsen, NATURE, 189, 879 (May 22, 1937). 
* Hoyle, Proc. Comb. Phil. Soc., 33, 185 (1937). 
“Ferm, £. Phys., 88, 171 (1984). 

3 Darwin, Proc. Roy. Sec., A, 118, 674 (1923). 
* Mercer, NATURE, 130, 707 (May 8, 1937). 


Structure of Ha of Hydrogen 
Tum structure of the lines of the Balmer spectrum 
of hydrogen waa investigated in this laboratory some 
years ago. Recently we have attacked the problem 
again, using two Lummer plates, not crossed as in the 
investigations of Kent, Taylor and Pearson’, but dis- 
persing in the same plane. With this arrangement, 
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the miorophotometer curves of the resultant patten 
reveal clearly four distinct components of Ha witl 
intensities and positions roughly as given by theory 
There are no ghosts m the Lummer plates and th 
mterference lmes of the secondary spectrum o 
hydrogen has been eliminated. 

We are now engaged in obtaining quantitativel 
the intensity and position of these companents. 

We feel that this method (new, so far as we know 
may be of service in the study of the fme and hyper 
fine structure of the spectrum lines óf other elemente 
NorTON A. Kuwr. 
Roya M. Fay. 
Worm H. ROBINSON. 


Boston University. 
June 1. 


! Phys. Re., 30, 266 (1027). 


Raman Spectra of Oxonium Compounds 

M. Worxuxsrnzm and G. K. Syrkin have publishe 
in a recent communication in NATURH! the Ramm 
spectrum of imoleoular mixtures of ether an 
hydrogen chloride in the liquid state’. In 1985 wi 
studied’ the Raman spectrum of the system ethy 
ether plus hydrogen bromide at low temperatura 
(228° K.) and announoed there further work on thi 
subject. The publication of these resulta was deleye 
owing to unforeseen circumstances. 

We investigated solutions of the compound; 
OH,OH + HCl (HBr), O,H,0H + HCl (HBr) 
(CH,),0 + HCl (HBr) and (CH,),CO + HO (HBr 
in exceas of hydrogen halides. The compounds wer 

, dissolved im excess liquid hydroga 
halide and the resulting solution filled into the Rama 
tube, all in one operation, in a high vacuum apparatu 
at low temperatures, thus eliminating all uitie 
of chemical reaction (formation of R. ) Unde 
these conditions, we obtained spectra of the solutions 
which were characteristically different from th 
spectre of the components. We obtained the followin, 


frequencies : 

CH,OH ... HOI (t = — 75° 0., molecular ratio = 1: 1:8). 405(2) 
645(8), O91(4), 1088(5), 1181(1), 1857(8), 14495), 205610), SOLAT, 
3364(8). 


OHOH ... HBr €= — 62°0, mol ratio. — 01:5). 391(3) 
497(4), 6294), B87(2), SSL), 1066(8), 1440(8b), 1907(4), 2907010) 
8047(5). : 

OH,0H ... HO ¢ = — 75°0., mol rado = 1:2-1). 398($ 
507(3), 61X2), 646(%), 87X2), 10f1(3), 1094(3) 1281(3) 13458 
1450(0), 29298), 3977(10), 3857(1). 

0,H,OH ... HBr (f — — 65* O, mol rado =o, 1:5). 431(2 
5230(4), 597(4), TO&(E), SEXES), O0*5(1) 104B(3) 1290(1) 1377(t 
14506), 2940(B), 2964(10). 

(UHaxO ... HOL ¢ = — B0* C., mol ratio — 1:3-5)  35(L 
482(3), 5008), SOO(7ab), 917(1), 1006(1), 1083(8), 1444(Bb), 1825(0) 
£918(10), 30029). 

(CHahO ... HBr (2 — 3° 0., mol rago — 1:17. 268 
$95(6), 5002), 824(7b), BOG), 965(D, 102*X1) 1440(8b) 28*4(4b) 
1948(105), 3087(08). 

((H,SO ... HOL (f = —80°O., mol rao —1:3-5). 3170 
418(2), 491(8), 767 (2), 823(25), 9552), 997(3), [1088(1)], 1£70(3), 14507. 
£9T&(1) 2042(10), 2081(10). 

(Q,H,40 ... HBr (f — — 43* O., mol rado — 1: 1-5). 30X1: 
406(5), 470X1), 678(1ab), 8500), 0200), 096(4b), 1071(1), 1187(0, 
12631) 1450(6b), 28690), 2040(10), t9&4(10). 


The detailed discussion of the spectra led to th: 
conclusion that the compounds do not exist in solu 
tion of excess hydrogen halide as 'oxonium' oom 


pounds (È O H)* X-, but as compounds with tetra 
valent oxygen. We propose calling this type a 
oompound an 'oxan' compound. ` 
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The question whether the former addition com- 
pounds appear as oxonmm or oxan compounds is to 
a high degree dependent on the physico-chemical 
conditions (temperature, state of aggregation, solvent, 
ete.). By varying the conditions, a gradual transition 
from the ‘oxonium’ to the ‘oran’ form is possible. 
It is not improbable that equilibria exist between 
the two above-mentioned extreme types. We have 
started a more intensive examination of this ion. 

A detailed account of the Raman investigations, 
as summarized above, will be published in the 
Zeitschrift für physikalische Chemis ok 

BRISGLHEB. 
w. Laurea. 
Phys.-Chem. Institut der 
Technischen Hochschule, 
Karlsruhe. 


! Wolkenstein, W., and Syrkm, J. K., NATURE, 139, 288 (1957). 
* Briegleb, G., and Lauppe, W., E phys. Chem., (B) 36, 164 (1985). 


Visible Adsorbed Films and the Spreading 
of Liquid Drops at Interfaces 

Tma adsorption isothermals of benzene and methyl 
alcohol vapours at the surface of mica are of sigmoid 
form, concave to the preesure axis until the first 
monolayer is nearmg completion, and thereafter 
becoming more and more steeply inclined to it as 
saturation is Though the adsorption 
energy decreases on completion of the first monolayer 
to & value very near the normal heat of liquefaction, 
the erts tea films formed at saturation have 


briefly recorded in this note. 

When & freshly split mica plate is placed under a 
jet of the supersaturated vapour of benzene, methyl 
alcohol or water, condensation of bulk liquid does 
not occur until a film of oritioal thickneas has been 
built up. By suitably controlling the conditions, 
films of thickness less than this, yet thick enough to 
show interference colours, are readily produced. A 
drop of the same liquid, placed on such a film, may 
Sito bob dosa tiot is Ha iden H Grad lens ERONAT 
that the angle of contact, though small, is finite. 
Methyl alcohol, which spreads rapidly on fresh mica 
in the open air, will not do so in the presence of its 
own supersaturated vapour; on the contrary, & 
spread film was found to break up mto drops when 
brought under the vapour jet. The alternative view 
as to the origin of the film colours, namely, that they 
may be due to diffraction from a mist of invisible 
dropleta, is not borne out by the facte ; for example, 
we were able to float lenses of different liquids right 
across the films without disturbing them in any way. 

Much evidence has been found by us in favour of 
Hardy’s view! that & drop of pure liquid placed on & 
clean solid surface Invariably reaches a stable state 
only when a aingle lens is in equilibrium with an 
adsorbed film. Without permitting ourselves this 
degree of generality, we would emphasize the marked 
sansitiveness of the contact angle to changes in the 
degree of saturation of the vapour phase, and to the 
presence therein of even traces of a second adsorbable 
component ; both these effects are often neglected in 
making measurements of contact angles. 

Interesting effects are produced by placing drops 
of different liquids near each other on a mica plate, 
and these are at least rgndered lees incomprehensible 
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by the realization that adsorbed films can be thick, 
and that the energy relations at the edge of a drop 
are markedly dependent on the local concentration of 
the second component of the film. If a drop of con- 
centrated acetic acid, containing enough water to 
prevent ite ing, is placed near one of the very 
dilute acid (or of water) resting on clean mica, the 
former first elongates, then advances towards the 
dilute acid. Before contact, however, the latter drop 
is sharply repelled and driven forward to the edge 
of the plate. there, it is usually repelled by 
the edge, with the result that it dodges round its 
pursuer (which is attracted to the edge and remains 
clinging there), and comes to rest in the centre of 
the plate. A similar behaviour has been observed 
with other pairs of liquids, though the ‘edge’ effect is 
often leas noticeable ; for cords ja a lens of n-hexane 
will drive one of benzene in front of it until the former 
has all evaporated. 

The highly convex lenses formed by hexane drops 
on mioe spread immediately when brought under the 
jet of benzene vapour, whilst lenses of benzene oon- 
dense on the spread film. The incomplete miscibility 
of hexane and benzene in the form of drops on mica 
is astonishing, though numerous other examples might 
be quoted. If & drop of hexane is placed on top of 
one of benzene as it rests on mica, the mixture divides 
flm which quickly 
evaporates, showing interference colours, and a lens 
(mainly of benzene) which is repelled rapidly to the 
edge of this film. The possible application of such 
phenomena as a means of effi separations 
immediately suggesta iteelf. The orh used in these 
experiments must of course be small 

D. H. BANGHAM. 


S. MO8SALLAM. 
Z. Sawai. 
Faculty of Science, 
tian University, 
bassia, Cairo. 


36, Oe Tatt W. B., Proc. Hoy. Be nd 83, 318 pee ae M desi: 


Reliability of Pacific Seismological Stations 

IN & former paper I gave a comparison of the 
accuracies of seismological stations, based on the 
residuals for P in the International Seismological Sum- 
mary!. The fraction of the residuals between + 4s 
was taken as the standard and called the ‘reliability’. 
It came out rather low for most of the Pacific stations, 
though I suggested that the estimates might be too 
low, on account of errors in the epicentres fue to 
Se eee ee 

In some work on southern earthquakes, 
preparatory to a further study of the oore waves, 
have re-determined a large number of Pacific 
epicentres (up to the end of 1981), taking mto 
account the’ effecta of the ellipticity of the earth ; 
the result is & great improvement in the reliabilities. 
They are now as follows : 

Riverview, 17/17 = 1:0; Melbourne, 14/16 = 0-9; 
Apia, 8/10 = 0-8; Adelaide, 11/16 = 0-7 (probably 
too low as distant earthquakes give 11/12 = 0-8); 
Manila and Wellington, 13/17 = 0-8; Christchurch, 
8/11 = 0-7; Amboina, 10/15 = 0:7; Batavia, 
11/16 = 0-7; Honolulu, Perth and Malabar, 0-5; 

, 0:4; the rest, nearly as before. 

Most of the change is due to the correction for 

the ellipticity of the earth, provided by Bullen*. At 
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large distances this varies with aximuth by nearly 
5 seconds when geographical co-ordinates are used, 
and introduces a systematic error into squthern 
epicentres if ıt is not allowed for. Bullen and I 
found on igre Phe uas from the nearer 
stations’, that sout earthquakes habitually 
showed negative residuals of about —4s. at great 
distances, and attributed these to slight focal depth ; 
it appears now, however, that they were entirely 
due to the ellipticity. The great majority of Pacific 
earthquakes can be taken as having foci at an 
inappreciable depth. 

The law of error in seismological observations 
seems to be practicaHy the normal law with a uniform 
distribution superposed. The standard error corre- 
sponding to the normal part is found to be 2-0s. 
both for the good and for the intermediate stations ; 
the difference between them is not in the accuracy 
of the normal observations, but in the frequency of 
defective ones, usually attributable to mieroeeisms 
and weak 

There appears to be a sight difference between 
Pacific and continental travel times, amounting to 
about 2s. for P. between 5? and 50° out of a total time 
of 8 minutes, and indicating a higher velocity below 
the Paorflo. This might be expected if there has been 
more oooling below the oceans than under the 
continents. differences have been claimed 
previously, of the order of 10 per cent, but these are 
rendered impossible by the observations pow avail- 
able. 


. Geophys. Supp., 3, 423—445 (1938). 
* Mon. Not. Roy. Ast. Soc., Geophys. Supp., 4, 143-157 (1937). 
$ 1935). 
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Magnetic Quality of Nickel Wire as Influenced 
. by the Surface 
IN & previous note!, test date were given which 
showed the very large inorease of dup n) per- 
meability of nickel wire which could be obtained by 
applying to the surface a thin skin of copper and 
allowing it iens soak for some hours at a nan, 


tem : 
athe i ea oe E E PAE E 10 tila: 
* netic quality has bean examined further as follows : 


oun 





H (oersted) 
Fig. 1. 


Commercially pure nickel wires of diameters 1/82 in., 
1/16 in., and 8/16 in. respectively, were heated in 
an atmosphere of hydrogen for a sufficiently long 
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time to reach a condition of maximum permeability 
in each case. After having cooled slowly to room 
temperature, the magnetization curves for each wire 
was obtained and these curves are shown in Fig. 1. 

It will be seen that the mitial portion of the curve 

for the 1/82-in. diameter wire is very flat and this 

of the curve becomes steeper as the diameter 
increases. That is to say, the greater the ratio of 
surface perimeter to crogs-sectional area, the leas 
easily is the wire magnetized for low values of H. 
In other words, the magnetic characteristic of the 
wire is intimately dependent upon the diameter. 
The tests have also shown that the remanence and 
the coercive foroe are both considerably greater for 
the wire of 1/32 m. diameter than for the other 
wires. 

These results have important theoretical and 
practical implications, which will be considered m a 
pa which 18 now im course of preparation for 
publication elsewhere. 

T. F. Watt. 
Department of Electrical Engineering, 
The University, 
Sheffleld, 1. 
July 6. 
1 NATURB, 180, 928 (May 29, 1937) 


Darkening of some Commercial Titanium 
Dioxide in Daylight 

Dorme an in tion of the discoloration by 
light of some ceramic containing titanium 
compounds and of the t fading of the dis- 
coloration when the glaze is kept in the dark’, ib was 
observed that certain varieties of oommarcial 
titanium dioxide are themselves affected by day- 
light. Theee varieties pass from their normal craamy 
colour to & deeper yellow-brown tint on exposure. 
The origmal colour is restored in the dark. This 
property of some commerocial titania appears to have 
escaped notice in Great Britain, though Lee’, in his 
study of reversible photosensitivity in hackmanite, 
draws an analogy with a certain brand of titania 
which showed the property mentioned in this letter. 

The samples of titanium dioxide studied were 
stored in ordmary glass vessels exposed to daylight 
transmitted through the glass of the laboratory 
windows. The darkening of the titania, obearved 
i pede samples kept in the dark, was apparent 

only three hours in some instances. The effect 
is shown by those particles or perhaps portions of 
particle-surfaces adjacent to the illuminated glam 
wall of the container. Henoe it is important that the 
powdered titania should move as little as poesible 
during illummation if the darkening is to be obvious. 

No experiments were made with the photo-senaitive 
brands of titania as components of paints or pig- 
menta, but they conferred similar properties on some 
ceramic glazes containing them. However, ceramic 
glazes darkening in light were made from titania and 
from rutile where these materials themselves showed 
no apparent darkening. 

A definite lanation of the darkening of titania 
cannot be biked: though it appears likely that the 
colours shown by the exposed and the unexposed 
material mark the establishment an equilibrium 
condition of either a chemical or a physical nature. 
A chemical explanation might involve the oxidation 
of ferrous iron present in the titania to a more 
deeply coloured ferric compound (of. the possible 
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nechaniam for the darkening effect of titania on the 
»olour produced by iron in enamels’). Titania is & 
source of photo-activation of chemical processes, 
noluding some oxidation processes‘. Less likely is a 
3hange in the state of oxidation of the titania itself. 
‘Renz discusses the reduction of titania m light m 
the presence of certain o ic liquids and reducing 
solutions.) Among physical explanations, changes 
in the crystallme variety of titania present (of. the 
srystalline pen known to mineralogista as rutile, 
anatase and brookite) or in the grain-sire of the 
titania do not seem very probable. Alteration in the 
degree of dispermon of some colloidal material sus- 
pended. in the titania is another possibility (Bee, for 
example, the summary of Doelter’s work given by 
Lee! and the references provided by Clarke*). 

The above suggestions are by no means exhaustive, 
and the possibility of & connexion between the darken- 
ing of some titanium dioxide by bLbght and the 
darkening of titania on heating should be borne in 
per Meanwhile, notice of the phenomena described 

be of value to those workers interested in titanium 
ite compounds. 

wT wish to thank Dr. Harry W. Webb for reading 
through this letter. 

W. O. WiILLIAMSOX. 
Department of Pottery, 
North Staffordshire Technical College, 
Stoke-on-Trent. 
July 18. 


1 Parmelee, C. ear KB, J. Amer. Ceram. Soc., 17, 1 
(1934), last par. but one tn the 


$ 


A New Form of Resorcinol 
A NEW form of resorcinol has recently been 
Investigated in this Laboratory which compares as 
follows with the structure already described by 
Roberteon!. 
a-Resoremo! -Resorcinol (new form) 


space group Ci, (Pra) Cs, (Pra) 
axe a 10 53 791 
b 9 53 12-57 
e 5 66 5-60 
cell volume 558 A.* 547 AS 
molecules per ocell 4 4 
molecular none none 
calculated denaity 1-278 . 1.327 


The principal intensities and higher orders of single 
orystal X-ray photographs show that the molecules 
in the B-orystels have turned round to align them- 
selves in the b-axis direction. 

The new form is conveniently prepared by slow 
evaporation of benzene solutions at ordinary tem- 
peratures, using specially dried air*. Vacuum sub- 
limation of resorcinol under certain conditions gives 
a preponderance of B-orystals, i large shiny flakes, 
which can easily be distinguished from the long 
needles of the «-form. According to Lautz?, resorcinol 
undergoes a transformation above 70:8? C. into a 
denser modifleation, which is perhaps identical with 
the B-form. 

The two forms of reeoroinol are of considerable 
interest for the theory of intermolecular resonance, 
singe the hydroxyl ‘bonds’ in the two structures need 
not necessarily be of the same length. Although 
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this point can only be decided by a quantitative 
measurement of intensities of reflection, the manner 
of discovery of the B-form suggests that a difference 
in the hydroxyl bonds is quite possible. ape 
orystallization af resorcinol from 99:6 per cent ‘ ath 
water gives a deutero-resorcinol which, according 
Munszberg‘, has the structure C,H,D,(OD),. When 
GH,(OH), when crystallized from boiling benzene 
gives good orystals of the «-form, the deuterium 
compound gives poor feathery orystals of the B-form ; 
in one case a crystal was obtamed'which had the 
a-structure at one end and the f-structure at the 
other. On vacuum sublimation, O,H,D,(OD), again 
behaves differently in giving a preponderance of 
crystals with the «-structure. 

The thermodynamic relationship between the. two 
forms and their magnetic anisotropy are being 
measured. The possibility of a transformation from 
one form to the other in the solid should perhaps be 
considered in connexion with temperature effeota 
described by Nilakantan'’. 

A. R. UBBHLOHDE. 
J. MowrmATH ROBERTSON. 

Devy Fareday Laboratory, 


1 Robertson, J. AL, Proe. Roy. Soc., A, 187, 79 (1930). 
* Ubbelohde, A R., J. Chem. Soc., 972 (1033) | 
*Lants, H., Z. phys Chem , 84, 611 (1915) 

* Munzberg, E., Z. phys. Chem., B, 33, 23 (1930). 

* NIlakantan, P., Natur, 140. 30 (1037). 


bon-Halogen Distance in the Methyl Halides 

Iw attempting to oorrelate the date on inter- 
atomic distances in polyatomic molecules, certam 
serious discrepancies have come to light between the 
spectroscopic method and the diffraction method as 
regards the carbon-halogen distances in the methyl 
halides. The differences are tabulated in Table 1. 
The reason that this had not been noticed earlier 
is that oertain mistakes have been present in the 
deductions from the spectroscopic data and also that 
many new date are available. These resulta are 
particularly interesting when compared with the 
corresponding distances in the carbon tetrahalides, 











which are given in the last column. Thus ıt will be 
sgen that, according to the diffraction method, in 
the methyl halides the carbon-halogen distance is 
always greater than, or equal to, the corresponding 
distance in the tetrahalides, whereas the spectro- 
scopic method would seem to indicate that exactly 
the opposite is the case. The latter seems much more 
likely from consideration of the mutual repulsion 
of the halogen atoms in the tetrahalides. 

Further support for this interpretation comes from 
an examination of the force constants for the O- 
halogen bond in the two cases. These are compared 
in Table 2, where it will be noticed that the force 
constant is always considerably larger in the methyl 
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halide than in the tetrahalide. The force constants 
in the fist oolumn were obtained by the method 
of Sutherland and Dennison’, while those in the 
second were obtained by that of Urey and Bradley‘. 


TABLE f. 


Oarbon-halogen force constants in 10* dynes/om. 
c—r oO O—Br 

OH,X 5-8 3-6 29 

ox, 4-0 1:8 14 


One may not convert this difference in force constant 
into a difference in internuclear distance directly by 
means of the Clark* or the Badger’ relation, since the 
bonds are under considerable strain in the tetra- 
halides. » however, has shown how it is 
possible to make an allowance for this and has 
actually predicted a difference of 0.19 A. between 
the C—O] distance in OH,Ol and CCl. This is of the 
same order as that found above. 

. Duchesne’, and Linnett and Thompson’ have 
recently remarked on the apparent large change in 
the C—O force constant in going from C,H, to O,Cl,, 
and have suggested’ interpretations involving reeon- 
ance between different structures. It seems probable, 
however, that at least a part of this change is due to 
the C—C bond being under a strain in 0,0, from 
the mutual repulsions of the Cl atoms. The potential 
functions used by Ducheane took no account of 
interaction between the Cl atoms. 


Ss poner ^, Bprtnger, 1085. Gerhard and Denni- 
ys. Res., 43, 197 (1083) 


Brockway, Aes. Mod. Phys., 8, £51 (1930). 
Butherland and Dennison, Pros. Hey. Soc., A, 148, 250 (1985). 
Urey and Bradley, Phys. Res., 38, 1070 (1032). 
Phil Mag., 18, 450 (1934). 
J. Ohem. Phys., 3, 710 (1085). 
MaTUxR, 139, 288 (1937). 
Lmnett and Thompson, NATURE, 180, 509 (1937). 


CEstrogenic Substances in the Dead Sea 

Tx Dead Sea, situated at one of the deepest pointe 
of the earth, contains a high concentration of salts 
(more than 25 per cant). In the depth of the Dead 
Bea there is a sandy mud which we have found to 
exhibit a certain cstrogenic activity. For the mu 
of the southern part of the Dead Bea the oxtrogenio 
activity is about three times as great as for the 
northern part. The deep see water contains 100 M.U. 
per litre, while the surface water is free of csetrogenio 
substances. The salt manufactured from the Dead 
Sea (saleana) contains 100 w.U. per kgm. Our resulta 
are given in the following table. 























Part of the Dead Sea Depth Hormone activity 
(X U. per Hire) 
A. War. 
North near Kallta Surface Lem than 6 6 
” n n Bear the bottom 100 
South Surface Less than 20 
B. Mud X.U. per kgm. M.U. per kgm. dry weight 
North near Kallta 30 45 
Bouth 100 100 
C. Salma 100 
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Other steroid hormones (male sex hormone, pro. 
geeterone) could not be detected. 

The mud was found to contain a yellow dye-stufi 
which according to ita physical properties (abeorptior 
and fluorescence spectra inter al.) belongs to the 
lyochrome group. 

BagNHARD ZONDAK. 
Gynecological and Obstetrical 
; Rothschild Hadassah 
- Hospital, Jerusalem 


Maturation in the Thelytokously Parthenogenetic 
Tenthredinidz 

Smo Doncaster’s preliminary work in 1906}, 
nothing has been recorded on the maturation of the 
thelytokously enogenetio Tenthredinids. This 
author conclu that the chromosome number in 
the oocyte, polar nuclei and egg pronuoleus was 8, 
and that there were two maturation divisions giving 
rise to an egg pronucleus and three polar nuclei’. 
Recent work on the species Pristiphora pallipes Lep., 
by our ooll Mr. L. O. Comrie, raises strong 


doubts Doncaster’s interpretations on 
chromosome number and behaviour, but confirms 
him ing the number of maturation divisions 
and polar nuclei. i 


In the thelytokously parthenogenetic species 
Thrina» macula Kl, we find that in the female- 
producing egg there occurs only one maturation 
division, non-reduotional, with the formation of one 
polar nucleus. Evidently there exist different 
methods of maturation in the thelytokoualy partheno- 
genetic saw-flics. 

Doncaster’s species are thelytokous, with rare 

- malee, whilst Thrinav maoula reproduces by obligatory 
parthenogenesis (in the laboratory at least), 
certain females parthenogenetically produce all-male 
(or almost all-male) broods, such males being found 
reproductively useless. 

The female chromosome constitution is 2n = 14, 
that of the male possibly n — 7. Good oogonial 
figures, not easily obtained, show 12-16. Chromo- 
somes of the maturation spindle at no time exhibit 
tetrad formation; each of the 14 chromosomes is 
split longitudinally ; 14 travel to each pole, arranged, 
very often, temporarily as 7 couples. Two vesicles 
are formed, the inner sinking into the yolk without 
further maturation. 

The polooyte is either extruded or it divides on 


from the egg, but the inner group becomes vesicular, 
may undergo a further division, and ultimately 
degenerate. 

Embryonic tissues show approximately 12-14 very 
small chromosomes. Follicle cells from pupal ovaries 
best show the number (14), morphology and 
ment of the chromosomes. rroborative oounta 
from other tissues are obtainable during meta- 
morphosis, though polyploid spindles are more 
common, especially in tracheal and gut oells. 

Spermatogonia have not been obtained. The first 

division is abortive and a minute 
cytoplasmic polar bud is nipped off. The second 
spermatocyte with 7 chromosomes produces two 
spermatids each with 7 chromosomes. In several 
caseg'were seen whole cysts of cells with 7 loosely 
arranged pairs of chromosomes ; we interpret them 
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xovisionally as 7 split chromosomes of the firat 
ipermatocytes ing for the second (equational) 
livision. The ogy of male maturation and sperm- 
wteleosia therefore closely resembles that typical of 
I i 
Attention is directed to these oonsiderations 
garding T. maoula: (1) In our experience the 
ihromosome number of 14 is very ional among 
taw-flies, for some 40 ies studied by ourselves 
id our oo Dr. F. Greenshields, show that 
[8 is usual (possibly it is 12 in a species of Claudsus). 
2) Ita autoregulation behaviour is ‘orthodox’, for 
such oocurs in the majority of animals thelytokously 
;»arthenogenetio. (8) It is unoertein whether the 
‘emale chromosome constitution (14) is double that 
of the male, though the count of 7 in the male 

Our conclusions have been reached from intensive 
study of abundant material. The usual fixatives 
were used, but Petrunkewitech gave the best result 
with eggs; for the most part we stained with iron 
aematoxylm, but gentian violet, safranin and 
Fuelgen's reagent gave good resulta. 

This work has been done with the assistance of a 
yrant from the Department of Scientific and Industrial 
VeL and vn oe ee a ME 
llow under the Carnegie Trust. To both these 
»odiea we give our thanks. 

A. D. PnaaoocK. 
Arm R. SANDERSON. 


Department of Natural History, 
University College, Dundee, 
(University of St. Andrews). 
July 10. 
Quart. J. Mure. "a 49 (1900). (These species, 


Dew. niom. £., 19 Dhnpria abdominals 
Grama re VIE Hamas mes eats) 


tore, Soo., EL (1907). 


1 Doncaster 
ride 
"Doncaster, L., Quart. J. M: 


Body Orientation in Crustacea 
Tuas is, I think, & fallacy which is frequently 
made in many of the problems dealing with the body 
orientation of Crustacea. I believe that practically 
all biologists dealing with this subject have accepted 
the idea that the position of the centre of gravity is 


Fig. 1. 
A OONA OF THIS SIZE AND SHAPH MADE OF ASH, KFEC. 
GBAYITY 0-817, EMIS HORIZONTALLY IN PNHTBOL, 
SPEC. GRAVITY 0-74 AND RIBES HORIEONTALLY IM A 
MIXTUEB OF ALOOHOL AND WATER, SPHO. GRAVITY 
0-95. 


Recently I have made a series of cones of different 
materials (Fig. 1). In all cases the diameter at the 
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base was & . of the length, but, in addition, 
the broad end of the cone was made hemispherical. 
The centre of gravity of the cone iteelf would, of 
course, be three of the distance from the 
tip, while the hemispherical attachment would bring 
the centre of gra pav still farther from the point. 
The cones were of different kinds of wood, 
box, mahogany, ash and ebony while the li 
used were water, water and alcohol, petrol. Ash 
floats in water but sinks in petrol. Box just floats 
in tap-water but will sink after it has been soaked 
for several days. Another excellant material ıs the 
ordinary carrot, which will always sink slowly in tap- 
water. The size of the cones varied from half an inch 
in length to six inches. It is unnecessary for me to 
give the actual figures for the specific gravities here; ` 
suffice it to say that a cone of the shape figured 
either sinks or rises horizontally, although the 
position of the centre of gravity is very definitely 
towards the one end. 

To get satisfactory results, the specific gravity of 
cone and liquid must be reasonably close, and it is 
much eesier to obtain the horizontal position with 
small cones. Cones were made of zinc, tin, lead and 
iron, and any of these drop through tap-water with 
the heavy end first. 

From the above experiments, it is, I think, 
definitely proved that provided the lifeleas body sink- 
ing or rising is doing so im a liquid that a ximates 
its own specific gravity, the position of the centre 
of gravity has very little influence. There is very 
little Sea information about the actual specific 
Gravity living Entomostraca. Several attempta 

A wd fold bu Ene d LEM 
been made either with a dead or narcotized animal 
which was made to float in liquids of known specific 
gravity, the result can only be & rough approxima- 
tion. 

However, it is quite certain that in most cases the 
animals are just slightly heavier than the liquid in 
which they are swimming. According to Williams, 
the specific gravity of Cyclops albidus is 1-022 while 
that of Oypridopsis vidua Muller (an oetracod) is 
1-046 ; since the specific gravity of any naturel water 
must be above 1-0, it is fairly clear that an additional 
spine or a alight morease in the extension of the head 
of a paca ee cannot affect body orientation by 

ion of the centre of gravity. 

y the place to discuss the somewhat 
xa luminous xis gr on the subject, but the position 
a centre gravity p pna 
Woltereck’s theory, w. Sig esl) atin 
Woltersi’s theory, which has bon dia Tt has aleo 
been accepted by Wagler*. From the mathematical 
point of view (I am indebted to one of my 
colleagues, Mr. H. Nest, for looking up this 
theorem for me) the matter is treated fully by 
Ramsey in “A Treatise on H: ” Part 2: 
‘Hydrodynamics’, p. 196, “Stability”. At the end 
of the theorem it is stated that “this accords with 
the observed tendency of a body to turn its flat side 
or its length acroes the direction of ita motion". 

To put the matter more arudely: when a body 
is sinking through a liquid, the most stable position 
is one in which it presenta the greatest area in the 
horizontal plane. In other words, there is a very 
definite tendency which brings the test posible 
plane mto the horizontal position ; ‘hat af tho epeed 
of sinking is at all great, other factors may influence 
the attitude taken up by the sinking bodies." Small 
Entomostraoa, even though the speoiflo gravity of 
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chitm may be as high aa 1-4, are incapeble of sinking 
rapidly. Actually the chitinous caste of Daphnids 
sink quite slowly ; so do those of freshwater ostracoda. 

The swimming, floating and sinking of these minute 
crustaceans at present constitutes an almost im- 
possible problem, and it depends, I believe, entirely 
on the nature of the eddies and vortices set up. 
Mere speculations, though they may be very attrac- 
tive, are not likely to carry one very far; but I 
think one can safely conclude that with organisms 
compareble in size and specific vity to Daphnia 
or Ohtrocephalus the position of the. centre of gravity 
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plays no part whatsoever as & factor determining 
body orientation. A. G. LOWNDES. 
Marlborough College, 
N Wilte. June 10. 
ilhame, 8. , “The Bpecrio Gra of some Freah-water Antmel 
in Relation to thar Habi ordo Componian”, Amero 
Naturals, M, 05-106 (1990): ia ` 


DEL B.,, “Uber Herkunft und Hn | 
lteresk, . poe ue d Lr 
Toekoe, 28, f 67:1 pear 1913). 
B on Marine Ostracods”. Part 1. (Cyprid 
ila and Polyoopuds.) Pp. 109 (1920). 
*W ge, H, “peta Kukenthal and Krumbaoh’s Hand- 
buch der Zoologe” , Bd. H.1 (1026-27), pp. 358-359, p. 416. 


Points from Foregoing Letters 


Prof. I. M. Heilbron, A. E. Gulam and Drs. E. 
Lederer and V. Rosanova have spectrographically 
exammed the liver oils and vitamin A concentrates 
from more than sixty batches of seven different species 
of freshwater fish, and find that the main absorption 
bands are at 693 mp (and inflection 620 my) for 
ehloroformio antimony trichloride, and 346 my for 
&loohol. These properties are in contrast to those of 
marine fish and mammalian liver oils and concentrates, 
where the corresponding maxima are 620 and 328 mu 
respectively, and may possibly be due to a second 
vitamin A with some degree of specificity for freah- 
water fish. 

A substance with absorption bands at 350 and 
287 mp, giving 4 colour with antimony tri- 
chloride (Xmax. 698 my), is stated by Dra. J. R. Edisbury 
and R. A. Morton, and G. W. Simpkins to appear in 
the liver, viscera and sometimes eyes of fish, par- 


' ticularly freshwater fish. It resembles vitamin A so 


closely that it is tentatively designated ‘vitamin A,’. 

F. W. Fox and W. Stone state that a substance 
other than ascorbic acid and having no antiscorbutio 
activity is formed in large quantities m Kafflr beer. 
It behaves as ascorbic acid with indophenol at a pH 
higher than 2-0, with the folin uric acid reagent, and 
with ascorbic acid oxidase. It does not react as 
ascorbic acid with norite charcoal or with indophenol 
at a pH between 1:2 and 1:8. 


Theoretical curves for the absorption of the soft 
component of cosmic radiation by lead and aluminium 
have been calculated by Dr. W. Heitler on the basis 
of the quantum theory. The few available values 
from experimental measurements fall satisfactorily 
on these curves. 


F. Hoyle states that, to account for the result 
of Jaeobeen's recent experiments, it is necessary to 
assume a f-deoay interaction term which combines 
the wave-functions of the heavy and light particles 
in a more interrelated form than the expressions pro- 
posed by Fermi and Konopinski-Uhlenbeck. This 
modifloation makes more definite predictions of the 
low-energy end of positron and electron spectra, 
which seem to grve reasonable agreement with the 
empirical B-decay curves. 

From the Raman spectra of solutions of ethyl 
ether in excess halogen acids, Dr. G. Briegleb and 
W. Lauppe conclude that, in solution, they form 
‘oxan’ compounds containing tetravalent oxygen. 

By directing jets of supersaturated vapours of 
Sans ids against surfaces of mica, Prof. D. H. 

. Mosellam and Z. Baweris have produced 
fee whe which give rise to mterference colours, and yeb 


have properties very different from the bulk liquids , 
these they regard as thick adsorbed films. 


Taking into account the ellipticity of the earth, 
Dr. Harold Jeffreys has redetermined a large number 
of epicentres of Pacific earthquakes, and finds great 
improvement in the reliability of Pacific seiamologiocal 
stations. 


Further experiments by Dr. T. F. Wall on the 
mfluence of surface treatment on magnetic properties 
show that nickel wires, heated in hydrogen and then 
cooled (for low values of the o field strength), 
the greater the ratio of the RT vo the 
cross sectional area, that is, the amaller the diameter, 
the lees easily magnetized they are. An increase in 
the coercive force and in the remanence is likewise 
observed as the diameter decreases. 


W. O. Williamson directa attention to the reversible 
darkening of some commercial titanium dioxide 
under the influence of light, and indicates a number 
of poble explanations. 

A new crystal form of resoromol is described by 
A. R. Ubbelohde and Dr. J.-Monteath Robertson. 
This resembles the beta form of the tetradentero- 
resorcinol crystals, and the authors suggest that 
there is a difference in the hydroryl bonda in the 
two crystal forma, due to a difference in the inter- 
molecular resonance. 


The distance between the carbon and the halogen 
atoms in the methyl halides, recalculated from the 
spectroscopic data by Dr. G. B. B. M. Sutherland, 
are markedly smaller than the previously accepted 
ones and those obtained by the method of electron 
diffraction. The revised values appear the more 
likely to be correct on comparison with the oorre- 
sponding distances in the carbon tetrahalides and 
with the force constants for the carbon-halogen bond 
in the two cases. 


Prof. A. D. Peacock and Dr. Ann R. Sanderson 
find in the thelytokously parthenogenetic saw-fly, 
Thrinaz maoula, v the female chromosome oon- 
stitution is 2n = that of the rare male (from 
acetate) 4 and te aes any 
one maturation division, non-reductional, in oogenesis. 
The work of Doncaster and of Comrie with other 

ies of thelytokoysly parthenogenetic saw-fliea 
ows two maturation divisions in oogenesis, and 
Peacock, Sanderson and Greenshields find that the 
female chromosome constitution ın some 40 species of 
saw-flics is 2n = 16. Accordingly, autoregulation of 
chromosome number in saw-flies is maintained by at 
least two methods, whilst T. macula is exceptional in 
its chromosome constitution. 


AUGUST 7, 1937 - 


NATURE 


243 


Research Items 


The Oolitic Limestone Escarpment in Bronre Age France 

Miss Mancaret Dux op, in a study of the 
mgnificance of the Oolitic limestone escarpment in the 
Bronze Age in France (Man, July 1987), points out 
that the grouping of Bronze Age finds in France 1s 
such that it is poesible to discern three types of 
environment—maritime, riverme and plateau. In 
the cooler, wetter conditions of the Middle Bronze 
Age in the ninth century B.o. the forest-tree plateau, 
and the Oolitic limestone ridges in particular, are 
significant in the distribution of certain objecta of 
material culture. They form a natural region im 
topographic restrictions on those using them, Rad 
may be said to be a distinct, though secondary, 
cultural province in the life of Bronze Age France 
and a feature of vital importance in the maintenance 
of exchange and some semblance of organization 
during the unsettled conditions of the Hallstatt 
hase of readjustment. The major Bronze and Early 

n Age cultural spreads affecting the French Oolite 

are as follows: c. 1750 B.o., an infiltration from the 
Rhine Valley and south Germany, characterized by 
the large broad tri dagger and the flanged 
axe; (Jura, Dauphiné, down Rhone, eto.); o. 1400 
B.O., invasion from south Germany and Bohemia— 
dagger with blade with two riveta, simple sword 
(Jura, Charente, south to Gard and Puy de Dome, 
tumuli of Côte d'Or and Jura, Herault); c. 1200 B.o., 
invasion and infiltration from north European plam 
—riveted pistiliform sword, winged lance with 
eyelet holes, termmal winged axe (Aube, Marne, 
S. Brittany); c. 850 B.o., first Hallstatt invasion 
from south Germany and western Austria—short 
bronze sword (Oolitic outcrop, eastern tumuli); 
o. 600 5B.0., renewed mvasions from same sources— 
iron sword with bronze rivets, hilt terminating in 
double circle (distributed as in previous period, con- 
centration around iron mines of Chatillonais, north 
of Céte d’Or). 


Extinct Mammals and Man in America ] 
FuxrHER evidence relating to the contemporary 
existence of man and an extinct mammalian fauna 
was obtamed in pluvial deposits near Clovis, New 
Mexioo, in the course of 1986. An account of the 
resulta of the work of the expedition, which was under 
the direction of Dr. E. B. Howard, acting on bebalf 
of the Philadelphia Academy of Natural Sciences, 
has been prepared by Mr. John Lambert Cotter 
(Proc. Acad. Nat. Soi. Philadelphia, 89). The site 
under investigation was that known as “the gravel 
pit” m Blackwater Draw, between Portales and 
Clovis. The stratigraphy of the pit is characterized 
by the occurrence of ince more or less distinct layers, 
aggregating approximately seven feet : first, brownish 
sand, extending two and a half feet from the surface ; 
second, a bluish material containing sand, grit and 
clay, three feet ; third, a speckled sand, one and a half 
feet thick. The blue stratum and the speckled sand 
were found to contain certam bone remains, with 
which were associated two Folsom-like pomts, a 
fragmentary point, & scraper, several flakes, all of 


chalcedony, and two bone artefacts, such as have not 
previously been associated with a Folsom industry. 
The occurrence of the bones resolves itself Into certam 
characteristics : the bones of the bison, except for 
@ cannon bone and a scapula, occurred in the blue 
material immediately above the mammoth. The 
mammoth bones occupied the contact between the 
blue material and the speckled sand. Below the 
mammoth bones in the ‘speckled sand were horse 
bones and traces of turtle-shella, thirteen inches 
below the contact of blue material and speckled sand. 
The lithic and bone artefacts were in definite associa- 
tion and contemporaneous with the mammoth 
bones. The bone artefacts show bevelled surfaces at 
their ends, which are compared with the splicing 
technique of the Eskimo and Indians of North 
America. 


The Hzmorrhagic States 


THE hmmorrhagic states were the subject of a 
discussion at a combined meeting of the Sections 
of Medicine and Pathology, Bacteriology and Im- 
munology of the British Medical Association at 
ita recent meeting in Belfast. Prof. L. J. Witts 
delivered the opening paper. He said that these 
conditions did not lend themselves to rigid 
classification. In the treatment of hsmophila, 
the local application of coagulant snake venoms 
was an important advance, but liver extract, 
œstrm and moccasin venom had been failures. 
For the idiopathic thrombocytopenic purpura re- 
moval of the spleen was the most successful 
treatment, but its mode of action was uncertain. 
Vitamin C was of value in scurvy only, and not 
in other hmmorrhagio states. Dr. Capon discussed 
hssmorrhagio conditions occurring occasionally in 
the newborn (about one in 400 cases) and found 
that the majority were relieved by an intramuscular 
injection of whole blood. Dr. Timperley main- 
tained that an extract of egg-white, prepared by 
his special method, controlled internal hemorrhage 
in hemorrhagio states, but ita efficiency was not 
confirmed by other speakers. 


Grass-drying . 
Svon the Agricultural Research Council issued ite 
first report in 1985 on the preservation of grass and 
other fodder crops, much new information on the 
subject has been obtained and considerable advances 
made. While fewer than a dozen driers were in use 
in Great Britain during 1985, nearly fifty were at 
work in 1986. A survey of the problems connected 
with grass-drying and ite effect on the economy and 
ant of farms has been made by E. J. 
Roberta, and published as a Pau entitled ‘Grass 
Drying" to the Committee of the Council (London : 
HM. Stationery Office. 2s. net). An introductory 
chapter describes the different methods of i 
gras, while others follow which deal with the extent 
of the grase-drying movement, the production of suit- 
able herbage, the water content of the herbage, 
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PEAK ater pale eer ctn e Ge grase- 
diy machines ent dio feediar Galas GF youni 
In the concluding chapter, eding valu of young rum 
of dried young grass are considered. 
Drymg only becomes worth while if the special 
nutritive qualities of young grass can be conserved, 
and in wet seasons when growth is so rapid that the 
drier cannot deal with all the produce, definite areas 
should be devoted to hay-making or ensilmg. The 
collection of short young grass originally offered 
some difficulty, but machines have now been devised 
which overcome this. The cost of production of dried 
grass in 1986 varied considerably on different farms; 
but the average figure, allowing for rent, overhead 
expenses and depreciation, was about £6 per ton, a 
which ab the present price of concentrated 
Pee T AEEA ee ee ee 
The chief obstacle to an extension of the process 
is the high capital cost of driers; but doubtless these 
will be lowered as experience is gained, and the 
enthusiasm shown both by the farmers and by the 
manufacturers of driera will go far to overcome the 
difficulties at present enoountered. 


The Soviet North Polar Station 

Rarorrts received in Mosoow by radiogram from 
the floating observatory in the vicinity of the North 
Pole and supplied by the Soviet Union Year Book 
Prees Service have already announced some results 
of interest. In lat. 88° 54’ N. long. 21° W. the depth 
of the Arctic Ocean was found to be 2,845 fathoms 
(4,290 metres) and in lat. 88° 47’ N., long. 10? W. 
2,891 fathoms (4,874 metres). These "readings nn 
par with Peery's 1,500 fathoms (2,748 metres), n 

ttom, within five miles of the Pole and Amundaen'a 
2,050 fathoms (8,750 metres) in lat. 87° 48’ N., long. 
10° 21’ W. Binoe the station is steadily drifting 
farther important soundings may be expected. In 
relation to Wilkins’s sounding of 2,974 fathoms 
(5,440 metres) in lat. 77° 45’ N., long. 175° W., it 
would appear that the deepest parte of the arotio 
basin oocur in the Beaufort Sea and adjoining the 
wide Asiatic continental shelf. Another discovery of 
importance is the occurrence of a layer of water at 
a depth of 275-600 metres with a ture above 
0° C. and & high salmity. This would appear to be 
the Atlantic water which Nansen discovered to be 
sinking, in the Spitsbergen area, below the colder 
and less saline polar water. Lastly, plankton deter- 
minations show & much more abundant pelagio life 
than had been anticipated. 


Patterns of Proteins 


Ix & recent pa (Proo. Roy. Soo., A, 160, 59; 
1987), Dr. D. M. Wringh presenta a reasoned account 
Shee fines of the molecular constitution of proteins. 
This is an to provide & unitary explanation 
of three characters common to all soluble proteins : 

(a) The molecules are largely made up of amino- 
and imino-acid molecules. They oontai peptide 
linkages but few free NH, groups. (b) There is & 
general uniformity among proteins of wi different 
chemical composition. (o) A large number of crystal- 
line proteins have highly These 
properties she claims to explain on the basis of 
higher order polymerization of amino-acids. The 
simple peptide link can only give rise to rings or 
chams of amino-acids. To get more complex aggre- 
gates it is necessary for each molecule to be linked 
to three or four others. This can be done by 
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an inner transformation according to the scheme : 


lA | N ot A 
— Gn n di com epee N OH 
ET j^ NEAN 
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On the basis of this transformation, it is poeaible to 
build up trigonal plans groupe of different stages of 
complexity. These ‘cyclol’ sheets have, owing to the 
fact that all the amino-acids are of the « type—an 
observation which here, it is claimed, obtains 
significance for the first time—have all their side 
oháins on one side of the plane. They can further 
be attached together either by means of these side 
groups or by hydroxyl bands, thus forming larger 
aggregates, which must necessarily be integral 
multiples of the smallest of them, as Svedberg had 
found. ing to their unsymmetrical character, 
such cyolol plates will be surface-active and the 
hypothetical structure gives a agreement for 
the surface densities of protein Owing to the 
great complexity of protein chemistry, it may be long 
before it is possible to verify any of these hypotheses, 
but it must be admitted that the solution offered, 
although it contains arbitrary elements, is both 
simple and elegant. 


Observation of a Fireball Train 


Ix a recent (J. Brit. Astro. Assoc., 47, 7; 
May 1937) Mr. A. Ellison describes a fireball 
observed on March 21 about 19h 02m U.T. The 
brightness was greater than that of Venus, and the 
colour was a golden-red. The most important point 
about thin fireball’ was the velostiy of the imn. 
Mr. Ellison estimates that, at a height of 60 miles, 
wd ind gia Bid irl 8 our. From the 
configuration of the train, it is possible that the 
middle portion was eubject to a current of even 
higher velocity than the ends. Many will be surprised 
at this velocity in the higher regions of the atmo- 
sphere, where it is believed that diffusion is a more 
potent factor in mixing the gases than currente of 
wind. If Mr. Ellison’s figures be correct, it is obvious 
that the latter cannot be ignored m the stratosphere. 


Aerodynamic and Electrodynamic Equations 

. N. P. Kasarin (Report of Academy of Sciences, 
U.S.S.R., Decamber 9, 1936) has attempted to account 
for many phenomena, usually explained by relativity 


equations. At the same time he 
adds similar terms to Euler's equation of hydro- 
dynamics, and unites these two seta of ions 
into a common system. It ıs claimed that the new 
hydrodynamic equations, as applied to vortex 
motion of gases (which is of great importance’ in 
aviation) lains several well-known phenomena 
ix nleable- bY the old equations. As for the new 
form of Marwell' equations, the extra terms are 
non-linear, and involve & variable velocity of light. 
It is stated that the quantum properties of the fleld 
can be deduced from this basis. The grounds for this 
assertion are not fally a eic but they appear to 
be.oonnected with an ogy between moving tubes 
of force and gaseous vortices. 
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Validity of Laws of Electrodynamics 


"N the course of an inveetigation carried out for an 
. electrical engineering company, I found that some 
anerally accepted laws of electrodynamics were 
correct, and that serious-mistakes were therefore 
eing made by electrical engmeers. As the laws here 





Fig. 1. 


ferred to have been taught by such high authorities 
3 Maxwell and Jeans, they are naturally bemg 
ypeated in most of the text-books that are now used 
b our universities and technical colleges: in fact, 
ne of these laws (which has already caused patents 
» be taken out for circuit breakers that will work in 
very differant way from what was expected, and 
r electric motors that will not work at all) is taught 
1 all text-books that deal with the subject, cluding 
1086 used on the Continent and in America. 
The law to which I have just referred is sometimes 
scribed to Laplace, sometimes to Biot and Savart, 
metimes to Ampère, and sometimes to Maxwell ; 
ut all teachers appear to regard that law as infallible. 
5 may be stated as follows, though it is more fre- 
uently stated in & leas complete form. 
When a straight conductor element of length dx 
xrriee a current $ in the OX direction of rectangular 
>-ordinates (right-handed) and lies in a magnetic 
eld where the flux density has a component b in 
16 OY direction, it is acted upon by a force 1.b.dr 
1 the OZ direction. 
The units here referred to are, of course, those of 
2e O.G.B. system usually employed in text-books of 
ectro: tiam. The current is accordingly in 
and the force in dynes. In view of the 
oubt with regard to the name of the mvestigator 
y whom this law was first enunciated, I propose 
illing it ‘the s.b law’. This name seems appropriate, 
nce the law says that 1.5 is the force intensity 
lynes per centimetre length of conductor) at the 
oint in question. 
But when the 4.b law is applied to the case shown 
1 Fig. 1, which is an end-view of & direot-current 
ip-ring dynamo designed by Dr. A. E. Clayton, it 
iis us that the machine will -work, th Dr. 
layton found that it would not. From his deecrip- 
on of the machine, in the Ziecrician of July 2, 
B15, it appears that he may not have designed it 
ith the idea that it would work, but with the 


idea that its failure would disprove Faraday’s law 
of electromagnetic induction. He evidently over- 
looked the fact that ita failure has disproved the 1.6 
law; for he continued to teach this law, which is 
repeated in his latest books on dynamo design. But 
the foll considerations will make it clear that 
the 4.5 ee been conclusively disproved by the 
failure of this machine. 

In Fig. 1, O, O, C, O are the ends of the straight 
iron cores upon which the field coils are wound, N is 
the rmg-shaped north polé of the magnet, A is the 


‘ring-ahaped core of the armature, and Y, Y, Y, Y 


are the ends of the straight iron yokes that connect 
this armature to & similar one at the south pole end 
and rotate with theee armatures. All the rings here 
referred to were of rectangular cross-section, and the 
armatures were ring-wound on the parte between the 
yokes. 

The machine should evidently work as a motor, 
according to the i.b law, when the windings are 
suitably fed with direct current through the slip- 
rings; for the conductors that are in the main flux 
(between the armature cores and the magnet poles) 
should be subjected to a force much greater than 
any opposing force acting on conductors in the leakage 
flux, owing to the great permeanoe of the magnetio 
path in the iron yokes. Actually, however, the 
machine would not work; and this will be under- 


2n 





Fig. 2. 


stood when attention is directed to the fact that the 
amount of flux linking the winding would not begin 
to change when the armature began to rotate, with 
the that (according to Neumann’s law) 
no back-e.m.f. would be generated. 
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Dr. Clayton eventually came to the conolusion 
that his machine was a failure from every point of 
view : that is to say, it not only failed to work, but 
also (in his opinion) failed to give a disproof of 
Faraday’s law. His present view is that Faraday’s 
"lines of magnetic force” were rushmg from yoke to 
yoke when the armature was rotating, cutting the 
inside conductors on their way, and thereby generat- 
ing an e.m.f. that counterbalanced the one generated 
in the outer conductors. Many electrical engmeers 
are unable to see any justification for this view ; and 
Dr. Clayton will certainly find it useleas as a defence 
of Faraday’s law against the folowing argument. 

Fig. 2 shows an experimental cirouit-breaker ar- 
rangement, with cups at M and N (where 
the arcs would be formed when the agtual ómcuit 
breaker began to open). When this arrangement is 
surrounded by air, or by ‘any other medium of unit 
permeability in the 0.¢.8. electromagnetic system, 
the amount of ftux dc that is cut during a downward 
movement of MBON throygh the distance dy, with 
the current kept constant, can be calculated by 
methods explained in text-books of electromagnetiam. 
It will thus be found that do consista of a part 

24 dy (0:054 + 0-161) 
that comes from MADN-and is cut by BC, and & part 
24 dy (0-054 + 0-030) 
that comes from MBON and is pulled acroes AD, go 
that 
do = 0-653 dy. 

According to Maxwell (see Art. 641 of his ‘Treatise 
on Electricity and Magnetism”), the total amount of 
flux-cutting must be to-the total increase in 
the flux that links the ic circuit. But when we 
try to verify this in the preeent case, by making a 
direct calculation of the extra flux li dk that is 
due to the downward movement of MBON through 
the distanoe dy, we get 

. dk = 17-5 i dy. 
The great differance between do and dk is accounted 
for by the fact that the stretching of AB and DO 
through the distance dy causes additional flux to be 
sent through the area ABOD by the added lengths 
dy at M and N. 

If MBON is moving downwards with a velocity of 
v centimetres per second, and if the movement 
through the distance dy takes place in the time di, 
we have dy/ďi =v, do/di=0°6 4 v, and dk[dt —17-5 iv. 
The induced z.xt.r. will therefore be 0:6 èv or 17-54 v, 
according to whether Faraday’s law or Neumann’s 
law is oorreot. To settle this question, I attached 
MBON to one end of a strip of wood that was 
arranged to turn about a knife-edge in the manner 
of the beam of a balance. This enabled me to measure 
the electromagnetic force F exerted on MBON when 
various currents (up to 1,300 amperes) were flowing 
in the circuit. The strip of wood was fastened to the 
middle of BC, and was at right angles to the plane 
of ABOD when in the position of ibri 

As will be seen from Maxwells Art. 588 or my 
article in World Power of March 1932, the energy 
equation is either 

F dy = fide . (1) 
F dy = jt dk, - (2), 


acoording to whether Faraday’s law or Neumann's 
law ig correct; and a measurement of F with any 


or 
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given value of 4 will show whether (1) or (2) is th 
correct equation. In each of the numerous case 
tbat were tried, with various ratios of BM to BO an: 
of BM to BA, the measured force was in close agree 
ment with equation (2), though it was frequently (a 
in the case of Fig. 2) between 20 and 30 times a 
great as the force indicated FS eet (1). 

It may therefore be conc not merely tha 
there is sometimes & great difference between the d 
and dk that Maxwell thought to be identical, but als 
that Neumann's law is right and Faraday’s 1s wrong 

W. F. DUNTON. 


Dorma recent years the pointe raised by Mi 
Dunton in the above note have been discussed a 
considerable length in electrical journals. Indeec 
controversy over the laws of electromagnetic in 
duction has flared up periodioally during the lest hal 
century. About forty years ago Carl Hering devise 
a number of ingenious experiments to show that ‘flu: 
cutting’ was the essential factor in the genaratioi 
of electromotive force. Some twenty yeara later 
Blondel described in the Hlectrioian an opema 
in which the total flux lmkage—es deflned by th 
product of the flux and the number of turna—wa 
reduced from a large value to zero without m.m.F. bein; 
induced in the circuit, his method being to unwraj 
& ooil which had been wound upon a oylindrioa 
magnet. A few years prior to this, I had carried ou 
a number of experiments in an attempt to eetablisl 
discrepancies between the ‘flux cutting’ and the ‘rat 
of change of flux’ theories, and in the oo deno 
consequent upon tho publication of Blondel's work 
I desorbed one of the models I had made for tha 
purpoee. 

This model is the one described above by Mr 
Dunton ; before it was built it was anticipated tha 
no E.M.F. would be generated in ite winding, and it 
behaviour on teet fulfilled those expectations. How 
ever, I finally concluded that the action of the mode 
was in line with that of the slotted armature gene 
rators now universally used, and the result o: 
my investigations was to lead me to canclude tha 
the total amount of ‘flux cutting’ is always equal t 
the change in the flux hnkages. In short, my con 
clusions were in agreement with Art. 541 of Max 
well's classic book. i 

The behaviour of the model as a motor was neve 
considered, but it follows that if ita behaviour as : 
generator is in line with the slotted armature machine 
such will also be the case for rhotor action. The actior 
of motors with slotted armatures is well known, anc 
it is also well known that the torque developx 
between stator and rotor is altogether greater tha 
would correspond to the product of the current ir 
the conductors and the flux density in the slot. Ir 
my opinion the model gave no evidence regarding th: 
laws of electromagnetic induction and eleotrodyng&mio 
other than that long sinoe available with slotte 
armature machines. 

For the past few years, Mr. Dunton haa, in a mos 
en ic and far-reaching manner, challenged th: 

i of some of the commonly accepted laws 
His work arises out of calculations connected witl 
expanding circuits—such calculations of par 
ticular mmportance in the design of circuit-breakers 
One such example is given in Fig. 2 of Mr. Dunton' 
communication. Now the flux lmked with a ciroui 
may be changed in various ways, of which ane (a) ii 
by changing the current carried by the circuit, anc 


AUGUST 7, 1937 


other (b) is by maintainmg the current constant 
d expanding the circuit as indicated, for example, 
Mr. Dunton's Fig. 2. To my mind, there is no 
ential difference between these two cases. Nothing 
to be gained by confusing the issue with mathe- 
stica, for the only real issue involved is the manner 
which the magnetio fleld comes into being. If it 
taken that the growth of the field ın (a) is accom- 
nied by & corresponding flux cutting it surely must 
low that any new flux created in (b) also necessitates 
corresponding flux cutting. 
Quoting now from Mr. Dunton’s letter: ‘The 
»ab difference between do [that is, the flux cutting] 
d dk [that ie, the change in the flux linkages], 
accounted for by the fact that the stretching of 
3 and DO through the distance dy causes additional 
x to be sent through the area ABOD by the added 
igths dy at M and N”. From this it is evident 
at Mr. Dunton has not concerned himself with 
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how this additional flux comes into being, and if 
his interpretation of flux eutting be taken there 18 
no flux cutting in case (a) above. It is my view, 
therefore, that Mr. Dunton’s arrangements of ex- 
panding circuits give no evidence—in support or 
otherwise of the validity of Art. 541 of Maxwell’s 
“Treatise on Electricity and Magnetiam’’—other than 
that presented by the case of simple circuits carrying 
changing currents. 

The issue involved is, of course, one of pure physics. 
With the great developments that are taking place in 
atomic physics one can look forward to the time when 
physiciste will wreet further secrete from Nature and. 
give to electrical engineers a clearer conception of 
what is really happening in magnetic fields, and of 
the ‘mechanism’ by which m.w.F. is actually induced 
in a circuit. But at the moment I see no reason for 
abandoning existing conceptions. 

- A. E. CLAYTON. 


The Carnegie Institution of Washington 


HE report of the president of the Carnegie 
Institution of Washington for the year ending 
tober 31, 19080, reviews the selstianehip of ita 
isting policies to research, and examines some of 
eir implications as well as giving a brief account of 
yearches in (Washington, D.C.: Carnegie 
stitution, 1037). The Institution has so far limited 
elf largely to securing new data and to the organiza- 
n of information relating to mathematical research, 
Tengano of natural phenomena and to history. 
of science in terms of its contribution to 
set human needs is shown in many ways, but the 
stitution has also been concerned with the ways in 
1ich science can be effectively utilized to deal with 
Moult human relations such as those represented 
r economies and government. These possibilities 
ive been recognized with the assumption that the 
st method of procedure is by co-operation between 
e sociologist, economist, or student- of government 
id tatives of sciences with closely allied 
eth or problems. 
The Institution has endeavoured to secure the 
actical application of resulta of research, whether 
xm the physical or biological acienoes or in human 
lues, as in psychology, and the importance of 
ingmg together, in appropriate organizations, 
ientiflo workers and engineers and studenta of 
cial and economic problems, with a view to the 
ilization of new ideas and techniques, is stressed. 
ssponsibility in this field rests in part upon the 


ientiflo worker, and it is essential that the ible 
fluence of science thought, and in the elop- 
ent of techniques which influence modes of thought, 


ould receive close attention. Even in international 
lations the cultural and economic significance of 
ience should not be overlooked. 

In the fleld of astronomical research the work of 
ie Mount Wilson Observatory has reached a stage 
hen the accumulation of data permite the formation 
‘new petterns with new theories and new points 
' view. The appearance of a bright nova in the 
mstellation of Lacerta on June 18, like that of Nova 
erculis, has received careful study, while a saper- 

. 


nove has been discovered in one of the udis 
nebule of the Virgo cluster. An extensive 
survey has been made of the number and ibus 
of the extra-galactic nebule oorreeponding to the 
Milky Way, and measurements of the red shift of 
remote nebule have received intensive study. The 
Department of Terrestrial Magnetiam, in addition to 
studies on the causes of fluctuations in the earth’s 
fleld, has investigated the question of magnetic 
disturbances, including world-wide magnetic storms, 
‘as well as the relation of magnetiam to atomic 
physice, in which field it-has been shown that protons 
and neutrons are probebly identical in every respect 
except that of electrical charge. The hysical 
Laboratory has investigated the i tween 
crystalline minerals, usually silicates, and their melts, 
including the equilibria of rock-forming silicates at 
atmospheric preesure, and has been responsible for 
& series of determinations of the radium content of 
samples obtained from the ocean-bottom. 
Important seismological research has been carried 
out at Pasadena, and the Division of Plant Biology 
has been responsible for intensive studies of individual 
functions and components of planta as well as = 
photosynthesis, including the carotenoid p 
and the absorption of carbon dioxide by fen Qun- 
illuminated leef. Tho work of the Division of Animal 
Biology has been characterized by i o0- 
operation with other groupe. Definite evidence bas 
been obteined oo ing factors involved in the 
origin of tumours. Much light has been thrown upon 
the development of the layers which are defined in 
early stages of the embryo, and studies in endo- 
erinology have been concerned with the influence of 
arom: and the milk-producing hormone. 
er important studies have been concerned with 
nutrition, while the Division of Historical 
[pede psspteta E O E l S 
Mr bc qe and major ions relating to the 
Civilization which have emphasized the 
a at of data from other civilizations for testing 
modes of life and growth of an advancing 
civilization. 
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; Fourth International Grassland Congress 


HE paper-reading sessions of the fourth Inter- 

national Grassland Congress were held at 
Aberystwyth on July 14-18, under the presidency of 
Prof. R. G. Stapledon. A preliminary tour waa 
arranged from Oxford through Leicestershire, the 
Cotswolds, Herefordshire and central Wales; a party 
of two hundred delegates left Oxford on July 10 and 
-arrived in on July 14. Delegates who 

i in this tour had excellent opportunities 
of ying the modern developments in English 
graseland farming, such as the use and production of 
pedigree seed, artifloial drying of grass, eto., and 
were therefore in a better position to appreciate the 
papers read afterwards by British specialists at the 
Aberystwyth 


meeting. 

The numerous papers offered for presentation to 
the Congresa were divided among plenary and 
sectional sessions. The plenary papers were divided 
into three groupe, dealmg with nutritional questions, 
herbage plant breedmg and general d re- 
spectively. The sectional sessions, held on July 16, 
covmed tho six subdivisions of gramland research, 
namely, (1 ) graseland ecology, (2) seed mixtures, (8) 
plant b and seed production, (4) manures and 
fertilizers, (5) nutritive value of pastures and fodder 
conservation, and (6) management, yields and 
economics of 

The subject-matter of the papers read is 
best dealt with according to country ; this 
differed in scope from ita three predecessors, held in 
Germany, Scandinavia and Switzerland respectively, 
as the 450 delegates came from thirty-seven countries 
m all parta of the world, and were therefore interested 
1n more varied aspects of the grassland problem than 
at the earlier conferences. 

The British pepers were concerned chiefiy with the 
breeding 'of pure 


(T. E. MR 
the use of 


Heddle and w. a. Ogg, Edinburgh and Aberdéen), 
the production and nutritive value of artificially 
dried graes (H. E. Woodman, Cambridge, and E. J. 
Roberts) and the economics of grassland improve- 
ment (John Orr, Manchester). 

An important European paper was that delivered 
by å. I. Virtanen, Finland, on the associated 
of legumes and non-legumes; the old-establiahed . 
ee ee by an association with 
legumes has lained by recent work in his 
laboratory at eai Exact work with sterile 
culture technique has conolusively shown that nitro-` 
genous compounds are excreted into the soil from 
legume nodules, and that this excretion commences 
immediately upon the formation of nodules. The 
excreted nitrogen compounds are products of nitrogen 
fixation and not decomposition producta of proteins ; 
the excretion products have. teen: gidai na 
attempt to shed light on the mechanism of nitrogen 
fixation. The excretion is apparently an equilibrium 
reaction. Excretion of amino-acids has been demon- 
strated with all legumes so far examined (different 
species of clover, p and lucerne). Application of 
nitrate appears to lower markedly the excretion. 


rhape 


A wide range of topics was covered by readers fro 
other European countries. The Scandinavian cow 
tries have always been in the forefront as regar 
breeding of her plants; they were here repr 
sented by N. Sylvén and H. Osvald, Sweden, an 
O. Valle, Finland. C. K. van Daalen, Holland, ak 
streesed the importance of using mdigenous or pur 
bred seed when sowing down pastures. 

Papers on the grasslands of Hungary, read t 
K. T. Kolbai and J. von Piukovioh, indicated tl 
rapidly increasing interest in the subject in thi 
country, where there are now three grassland unior 
with 60,000 farmer members. Another paper fro: 
the same country, by N. von Bittera, dealt with tl 

problems of applying fertilizers to arid gras 
land, a subject of direct importance to the delegat 
from North America, Africa and Australia. 

The profitability of applying nitrogenous fertilize: 
was discussed by readers from Sweden, Holland an 
Germany, the conservation of d herbage ; 
the form of silage by delegates from Great Britai) 
Switzerland and Germany, and the good effect : 
alpine ing upon the health of stock by " 
Vezrani and E. bone of Italy. One of the leadin 
grassland experts from Germany, E. Klapp of Bom 
compared the effects of mowing and grazing upc 
pastures in general and upon certain herbags gras 
and legumes in partioular. 

The ou value of pastures in erosion contn 
has been an important factor in the rapid growt 
of pasture research in the United States and Oanac 
in recent years. It was therefore not surprisir 
that these two countries should be well represente 
at the Congress ; the American ‘delegation, under i 
chairman, P. V. Cardon, principal agronomist i 
charge, Division of Forage Crops and Disease 
Bureau of Plant Industry, U.S. Department : 
Agriculture, numbered fifty persons, the majority : 
whom were travelling m one party under the guidanc 
of Dr. D. B. Johnstone-Wallace, Cornell Univermt: 
on & tour of centres of grassland and soenis intere 
in Great Britain, Scandinavia, Germany, Anstri 
Switzerland and France. 

Papers representing the current American outloo 
were read by three members of the U.8. Departmer 
of Agriculture, namely, P. V. Cardon (Bureau « 
Plant Industry), W. R. Chapline (U.S. Forest Service 
and C. R. Enlow (Soil Conservation Service), wh 
dealt respectively with the new herbage plant breec 
ing programme, the revegetation and rehabilitatio 
of the range lands of the western States and the valu 
of pastures in erosion control. D. B. Johnston: 
Wallace described his experiments with wild whit 
clover at Cornell University in New York Stat 
which have been attracting so much attention i 
recent years among the pasture agronomists workin 
in the more humid parts of the eastern United State 

L. E. Kirk discussed the herbage plant breedm 
problems of eastern and western whil 
O. McConkey directed attention to the seriou 
mineral deficiencies in the pastures of easter 
Canada. 

H. R. Marston ted in scientific terms th 
Australian sheep farmers’ argument that ‘sow 
pastures ruin the wool” of the mermo sheep. In 
provement of the nutritional level of & pasture fror 
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ie which has seriously handicapped production will 
rtainly affect the quality (fineness) of the fleece, 
it this change may just as certainly be made, if 
»d be, by the alteration of the type of sheep used 
r wool i on these areas. Small-framed, 
msely covered breeds of merinos which have been 
lected to produce fine wool when grazed on richer 
‘eas are well known. 
E. Bruce Levy described the conversion of rain 
rest to grassland in New Zealand; the foreste 
mverted are mainly of two types: rain forest 
oper and sub-antarctic southern beech forest. The 
ages of the conversion to the famous of 
ew Zealand were described in full, particular credit 
aing given to the pioneer back-country bush settlers. 
topic was discussed by G. H. Holford, New 
ealand, who illustrated his talk with a colour film. 


The changing agricultural outlook in South Africa, . 


wulting from the ravages of soil erosion, was 
æcribed by the representative of the South African 
‘epartment of Agriculture, J. W. Rowland. A re- 
‘ientation of the principles of arid land farmmg 
ust come about, governed by a full consideration 


Geology 


HE claims of Jersey in the Channel Islands as a 
field of research for British geologists and as a 
sb suitable locality for field classes for students 
as more than once been urged. The chief reason why 

armey is not more widely used for the latter 
te of its undoubted attractions, is the lack of a 

“ope complete connected account of the geology 
f the island. 

In Beptember 1934, the Geological and Mineralogical 
ocioty of Brittany visited the island under the 
irection of A. J. Robinson and A. E. Mourant. The 
sport af the excursion has recently been published 
3 & memoir of the Society’, and should prove invalu- 
ble to geologists intending to visit Jersey. The 
ork is in French ; but it is typical scientific French, 
ad the writers clearly realized that many of ita 
aders would be English-speaking. Probably for this 
ason, the work of those English geologista who 
stablshed the succession and relationships of the 
xk groups of Jersey is barely mentioned. In 
stice to them, however, it ahould be stated that the 


lati described by Wells and Wooldridge! are 
xepted by the writers of the P ee 
roeption; they olaim that no rtant break 


»»urs between the St. ÜS Ahel adi the volcanio 


roup. 

A broed outline of the geology of Jersey is oon- 
ansed into the first few pages, while the rest of the 
ret part of the memoir is taken up by a detailed 
ay-by-day account of the excursion. The memoir 
, however, much more than a mere itinerary: it 
cludes discussions of the many problems of age and 
ald relations which still await complete solution. 
hus the commonly: accepted view that the lavas 
re of Pre-Cambrian age and probebly to be corre- 
ited with the Uriconian volcanio rocks of Britain, 
. re-examined in the light of a careful comparison 
etween the Jersey lavas and those of the mainland 
f Brittany, and in view of the olaim strongly waged 
y M. Y. Milon, of the University of Rennes, b 
1e lavas of Paimpol are of Carboniferous, not Pre- 
ambrian, age. » 
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of the land, in the light of the complex inter-relation- 
ship between the soil, the plant and the olimate. 

The Congreas ended with a tour through Northum- 
berland to Edinburgh, when a day was spent m the 
Central Highlands of Scotland and the Trossachs. 

The report of the Fourth Congress, containing the 
full text of all papers read, together with their 
English and German abetracts, will be published in 
October or November of this year, price £2 per copy. 
A volume containing the abstracts only (in English 
and German) is now available, price 5s., and may be 
obtained from the j uon sei cuin] Fourth Inter- 
national Grassland 

At the general meeting ig of ‘the’ International Grase- 
land Congress Association on July 16, Dr. D. 8 
Huizinga of the Netherlands repeatéd the invitation, 
already given at the Third at Zürioh, to 
hold’ the Fifth Congress in the Netherlands in 1940. 
The invitation was gratefully accepted, and Dr. 
Huizxmnga was elected president of the Fifth Congress 
The Association was invited by Count Teleki of 
Hungary to hold ita sixth meeting m that country 
in 1943. 


of Jersey 


M. Milon himself contributes interesting ‘Notes 
and Observations on the Geology of Jersey and 
Armorica”. a paan, the age and conditions of 
accumulation of the Rozel conglomerate group are 
discussed, and it is concluded that these rooks, so 
strikingly similar to the Permian breccio-conglom- 
erates of eastern Devonshire, were deposited on the 
borders of a Perrno-Triaseio cuvette, under 'conta- 
nental’ conditions. 

In addition to the solid geology, the Pleistocene 
deposita, the raised beaches and the caves are ade- 
quately deacribed by M. A. Bigot in the second part 
of the memoir. 

Although natural mland outcrops are few in Jersey, 
the island provides & magnificent series of coastal 
exposures in the cliffs and extensive wave-out plat- 
forms. In the main, those Axposdies aro tiot difladlt 
of access; but the casual visitor is liable to dis- 
appointment unlees the tides are studied and the 
routes go chosen as to take full advantage of the 
periods of low water. With commendable foresight, 
the authors recommend in the introduction that the 
conditions ‘are most favourable during the period 
eri the three days before new or full moon 
and the days which follow. The &uthors' are 
resident in Jersey, and their detailed local knowledge 
has ensured that in the course of the five journeys 
deearibed the time would be used to the beet advantage 
and the maximum of geology would be seen. Each 
route is clearly shown on a sketch-map, with localities 
with the text. For those 


Among the ninsteen figures included in the tert 
&re Beveral geologi sketch-maps on & generous 
soale, while a foldmg geological map on the scale of 
1: 50,000 and five plates are incorporated. 


A. K. W. 
“Qontributions à l'étude tude géologique dos de la Manche ot du 
rigors” Mem. Soc e riae SU eria ey loan s 
Bum Prat i Mion, fedi deer, dcos 
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Science News a Century Ago 

The Entomological Society 

AT a meeting of the Entomological Society held 
on August 7, 1887, Mr. Bowerbank exhibited speci- 
mens of cork infused by termites while on board 
ship, and suggested measures to prevent attack by 
such insects; Mr. Bambridge spoke of the damage 
to apple trees m the neighbourhood of Lambeth by 
a small species of moth ; and Mr. Westwood gave an 
account of an entomological visit he had lately made 
to Paris, noticing among other things a disease called 
muscadine with which silkworms had been very 
extensively attacked in France. The malady was a 
parasite which gradually enveloped the whole body 
in & white fungus and destroyed the worm, the mis- 
chief bemg produced by the explosion of a fungus, 
which is taken in by the spiracles or pores of the 
skin, as has been proved by M. Audouin, who has 
inoculated several worms and beetles with it. In 
concluding, Mr. Westwood made some remarks on the 
' progress of entomology in France, which he stated 
to be in advance of Great Britain, there bemg more 
working cultivators, and the collection at the Jardin 
des Plantes being superior to that at the British 
Museum; M. Audouin had just completed a course 
of fifty lectures on entomology. 


Bradley's Zenith Sector sent to the Cape 


Wun Maolear became Astronomer Royal at the 
Cape of Good Hope in 1888, one of his first tasks was 
to re-measure and extend the aro of meridian 
measured by the French astronomer Lacaille in 1752. 
To further this work, Airy, on February 24, 1887, 
wrote to Captain Beaufort, the hydrographer at the 
Admiralty, Pagos] that Bredley's sector then 
at Greenwich ah be used for verifying the 
to the suggestion, the sector was re-mounted, careful 
drawings were made of every part, instructions were 
prepared for ita use, and an August 10 it was sent to 
Woolwich Dockyard and shipped for the Cape. 
Maclear commenced his verifications of Lacaille’s 
arc in 1888, between 1840 and 1847 the fleld work 
was &ooompliahed, and the -sector was returned to 
Greenwich in 1850. i 

The sector was originally made by George Graham 
for Bradley in 1727. It had a radius of 124 ft. and 
a range of 124°. It was mounted by Bradley at his 
aunt’s house at Wanstead, and it was from obeerva- 
tions made with it that he waa led to the discovery 
of ‘aberration and mutation. In 1742, 
succeeded Halley as Astronomer Royal, and in 1749 
the sector was removed to Greenwich. It is now 
preserved with other historio instruments at the 
Royal Observatory. 

Sir Thomas Maolear, who was born in 1704 and 
died in 1879, was director of the Cape Observatory 
until 1870. He was knighted in 1860, and for his 

ical work received the Lalande Medal of the 

is Academy of Sciences and a Royal Medal of 

the Royal Society. He is buried in the grounds of 
the Observatory. 


Magneto-Electric Currents 

"M. AUGUSTA DH LA Rive has been studying the 
properties of magneto-electric currenta, and among 
other results he finds that the helix of a metallic 
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thermometer heats to 7° when there are but t 
currents alternating contrary every second; to . 
with nine currents; to 100? with twenty ourren: 
and to 138? with forty currente; and that a f 
wire of platina has been heated red-hot when 1 
succession of currente have been even more rap 
Chemical effects are subject to the same influen 
only that there is a limit at which the heat of deco 
position slackens. The influence of this speed is a 
felt in physiological processes, which acquire mt 
greater energy than when produced by voltaic c 
rente; a phenomenon which may be attributed 
the interruption and alternatively contrary direct: 
of magneto-electric currente, and which, perhs 
may become advan m the practice of { 
medical art" (Athenaum, Aug. 12, 1887). 


- Typhoid and Typhus Fevers ^ 


Tam issue of the American Journal of Medi 
Sciences of August 1837 contains the first ok 
distinction between typhoid (dothinenteritis) a 
typhus fevers. The writer was Dr. W. W. Gerha 
physicien to the Philadelphia Hospital, Blockley, a 

is paper was entitled “On the Typhus Fever whi 
ocourred at Philadelphia in the Spring and Bumn 
of 1836". The principal differences between the t 
diseases are summed up as follows: ""Dothinenteri 
is usually a WUGrÁdig disease, although it sometin 
appears to be a widespread epidemio. In the lat 
case the symptoms are Bo well marked that th 
are never doubtful except in a few of the earli 
examples. : Now -typhus is rarely sporadic, and 
scattering cases do occur, they are generally connec! 
with an epidemic and follow it. . . . (2) Typt 
is evidently very contagious; in the epidemio 
1886 it is quite as contagious as small-pqr. . 
Dothinenteritis is certainly not contagious unc 
ordinary circumstances, although m some epidem 
we have striking reason to believe that it becomes: 
(8) The initial symptome of the two affectio 
chiefly differ in the ter stupor, dullness and pn 
tration of typhus, which are in strong contrast to t 
moderate cephalalgia and disturbance of the seni 
in dothinenteritis. . . . When the disease is oo: 
pletely formed, the characters on which the distincti 
between the two forms of fever rest are: (1) T 
guffumon of the eyes, which occurs in every case, 
nearly every-case of typhus fever, with the dual 
red aspect of the countenance. (2) The extrar 
stupor and inactivity of the mind, even when positi 
delirium does not exist. (3) We also observe 
typhus no constant abdominal symptoms, and 
first merely dullness on percussion and feebleness 
respiration at the posterior surface of the lungs. 
to these be added the peculiar eruption 
peteshim which is scarcely ever absent in whit 
there remains hardly & possibility of error.” 


A Female Rhinoceros in the Zoo 


Tum August issue (No. 59) 1887 of Neue Noms 
aus dem Gebiete der Natur- und Heilkunde contai 
the following announcement: “A female rhinooer 
in the garden of the Zoological Sosiety of London 
the latest and moet interesting acquisition whi 
this menagerie has made. It is a very fine you 
animal, but only half the size of the male rhinocer 
which has been in the posession of the Society f 
several years. This is the first time, so far as y 
know, that & rhinoceros pair (male and female) h 
been exhibited at the same time in Europe.” 
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Societies and Academies 
Dublin 
Royal Irish Academy, May 81 

J. J. Harrius: The Dalradian rocks of the 
3perrin Mountains. The paper dealt with the Dal- 
radian sequence as developed on the borders of 
Counties Derry and Tyrone in Northern Ireland. The 
stratigraphical succession was described, and a de- 
tailed correlation suggested with Kintyre and Corval 
in south-west Scotland. Attention was directed to 
the influence the important faults which traverse the 
area have upon the structure and the light which 
they throw on the character of the folding. The 
question. of the metamorphism was briefly discussed. 

J. Kaya OmARLMSWORTH: A map of the glacier 
lakes and local glaciers of the Wicklow Hills. This 
portrays the distribution of the local glaciers (in the 
main after A. Farrington) and of nine chains of 
glacier lakes impounded by the extraneous ice on 
xither side of the Wicklow Hills. 

K. Q. Enos, E. B. Carnoarr and C. M. Moers : 
Some electrical and optical ies of iodine 
vapour. The intensity distribution and absolute 
intensity in the iodine atom electron affinity spectrum 
have been calculated for typical discharge conditions 
from the resulte of probe analysis and theoretical 
»apture cross-sections. The main part of the spectrum 
i8 usually in the far ultra-violet. The intensity in the 
near ultra-violet is so small as probably to preclude 
ita observation. A high- i with a 
oonstricted positive column is described which is of 
interest in connexion with the mechanism of the 
positive column. The effect of formation of negative 
ions in hindermg removal of impurities by the dis- 
sharge is pointed out. 


Paris 
Academy of Sciences, June 7 (C.R., 204, 1698-1768). 

HyaarwTHB Vincent: The antitoxic power of 
zlutathione on the drphtheritio and tetanic toxins. 
3lutethione shows a slight but distmct antitoxio 
»ower towards the toxin of diphtheria. 

ANDRÉ BLoNDEL: The experimental study of 
soloured signals intended for navigation. 

WonraaAxG DÆBLIN and, Ronswet Forrer: On 
iwo notes of Kryloff and Bogoliouboff. 

W. SrEBODZINSKI: A class of surfaces of affine 

Hansı Durao : Research on limit oyclee. 

DRAcosnav B. MrrgiwOovrTOH : A differential 
xuation of the first order occurring in various 
xroblems of geometry. - 

ANDRÉ Maocurars: Concerning & criterion of the 
ality of the velocities of nebuls. Criticiam of the 
nethod of E. Hubble based on spectroscopic and 
hotometrio data. 

GXRARD Parrau: The matrix representation of 
he Maxwell equations. 

GEORGES ALBHET Bourry and Gnaonaus TRÁ- 
HENA: Commutable and stable electrical contacta. 
Che varistion in the resistance of sliding or plug 
'ontecte is too large for use in high-precision eleo- 
rical thermometry. A new form of contact is de- 
cribed (mercury-platinum in a vacuum) giving 
eaistances constant to within two microhma. 

Orma Yaporr: The electrical and mechanical 
geing of copper conductors under the prolonged 
ction of the electric current. Prolonged passage of 
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current (two years) through copper conductors pro- 
duces & loes in mechanical strength and a alight 
increase in the electrical conductivity. 

Ronust FoREHR: The intensity of orbital inter- 
action in compounds with multiple ionization. 

Ganar. Bossaunrmgn and Jacquss Enema : The 
infra-red absorption spectra of water, liquid, solid 
and in solution. Co i of the infra-red spectra 
of water in the liquid and in ice with solutions in 
carbon tetrachloride and carbon bisulphide. 

Miia. Divan BiquaARD: The Raman spectra of 
some ketones. The influence of ring formation. 

SrANIBSLAW Roupragt: The action of the magnetio 
field on the absorption of selenium. 

Augusta Rovssar: New measurementa of the 
factor of depolarisation of light diffused by argon. 
Improvements in the construction of the apparatus 
lead to a factor of depolarization for m equal to 
3x10 with incident parallel polarised Hebs. The 
factor is certainly below 10”. 

BALOMON RosSmWwBLUM and MARGEL GurLLOT: The 
Y spectrum of RaB and RdAc. 

Pers BaAnagmumwrrz and Rend FRHYMANN: The 
complexity of the (OH) infra-red &beorption bands. 

Jossrx Larssus: The cementation of nickel by 
beryllium. The Brinell hardness of nickel cemented 
by beryllium is one of the highest determined on 
metallurgical products. 

Manos, Puwrrra: The heterogeneous combustion 
of .mixtures of carbon monoxide, and 


monoxide and oxygen is controlled by the velocity 
of oxidation of the hyd 

ANDRÁ Cunérmn and Jman Krarr: The uranyl 
phosphites. The sole product of the interaction of 
solutions of phosphorous acid and uranyl acetate is 
a neutral uranyl phosphite, UO,HPO,2H,0. 

Mus. Suzanna Haan : The precipitation in the 
cold of & copper salt by an alkalme carbonate. 

Hane GuXRiw: The magnesium arsenates. 

H. Cbar and J. SAVARD : 
pentamethylmagnesium. 


of Gentianaces from Madagascar. 

Rosmer Wmr : The existence of a monoenidome 
m the medusoid of a polypus (Pennaria(?) Worella) 
with tetracnidome. 

Ensmsr Kanawa and Mirus, JmawNE-LéÉvy: The 
meochaniam of the sensitization with acetylcholine. 

Mure. ErrmwwsrrH Breer and Raymowp-Hator : 
The opposed effects of two alkaloids from the same 
vegetable drug. 

Exs F. TwmEROINH, Mures. A. M. pm LA BER- 
NARDIB and PaUuLB LuLU: Action of the external 
temperature on the metabolism of oreatinino and 
creatine. 

ANDHÁ Borvix and Mam. Lypia MawSROBEANU : 
The existence of a thermo-labile toxin and neurotrope 
(exotoxine) in the bacterial bodies of the Shiga 
bacillus 


Lion Boor, CHARLNS JAULMEGS and GxonGnHs 
Waites: The antitoxio power of glutathione. Re- 
searches on the tetanus toxm. 

Enxmsr Fournwav, JAOQqUES TRÉTOUÄL, FEDMRIOO 
Nrrmr, Danm Bover and Muu. JAoquas TEXrovii. : 
The anti-streptoooocio action of organio sulphur 
derivatives. 
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Moscow 
Academy of Sciences, O.R., 15, No. 1; 1987. 


N. 8. Ko&traxov: A transformation of definite 
integrals and ita application to the theory of Rie- 
mann’s function f, (s). 

E. Lrosrmom: Some methods for mechanical 
dri 

V. G. Ümurpzs : The derived numbers of a fungtion 
of two variables. 

V. Nærri: (l) The integral non-linear 
equations comparable to the linear equations. 
(2) The most integral non-linear equation. 

N. PrskusOv : The limit problem for an equation 
with partial derivates of hyperbo-parabolic type. 

E. J. PERHPELKIN: An apparatus for quick and 
accurate reduction of self-registering micro-photo- 
meter records. 

A. A. BiBnovBKIY: A comparison of absorption 
and ftuorescence spectra of anthracene in different 
states of aggregation. ? 

F. A. KogormEv: The application of Toeppler’s 
method to measuring the absorption of ultra-sounds 
in li 

K. Q. Mizoó : Side processes of oxidation during 
the reduction of nitrogen compounds of the aromatic 
series (2). Action of a bivalent iron salt on aryl- 
hydroxylamines. 

I. B. Prsáaxov: The stratigraphy of the Tertiary 
oil-bearing beds of the south-eastern part of the 
Soviet Sakhalm. 

‘A. Q. Enunzmw : The Pontio rocks of Mingrelia. 

I. A. BuonopnrwaHv, N. Ne Kavrova and V. I. 
PABONINA: Changes of protein fractions in meat 


V. A. Novirov : t of metabolism in 
the leaves of lucerne when infected with the rust 
Uromyoes striatus EU 

N. Deacowmov : (1) Experimental induction of 
retina m amphibian bos (2) Influence of the 
adjommg ectoderm on the organization of the eye 
bud. 


' Vienna 
Academy of Sciences, May 13. 


Barta KARLIK and Karr PaRziBaw: Infra-red 
luminescence spectrum of samarium. The spectrum 
found by Tomaschek is ascribed to divalent samarium. 

Maroa Brav and HugrHA  WAMBAOHEB.: 
Measurement of the length of proton tracks by the 

‘photographic method. A few tracks have been 
recorded of protons liberated by neutrons from & 
lofirum-beryllium source and of a length correspond- 
ing to an energy of between 7-9 and 10 million 
electron volts. The percentage of these high-energy 
neutrons is determined. 

MARGARETHE HOLUBA : Influence of absorption in 
the interior of a radioactive preparation on the 
emitted radiation. 

K. W. F. Konzeavson and R. SkRABAL : Studies 
of the Raman effect (71). or ers carboxylic 
acid, acrylic acid and their vatives 

A. W. Rurrt and R. SxRABAL: Studies of the 
Raman effect (72). Nitrogenous bodies (4). Nitriles. 

8. Farrenpmes and H. LaxPL: Determination of 
the point of attack of drugs affecting the brain by 
measurement of the heat developed in different parte 
of the brain. 

Kraus UxNA and LHoPOLD WALTMRSKIROHEN : 
Influence of pituitrin on the action of some diuretice. 
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Appointments Vacant 


APPLICATIONS are invited for the following appointments, on a1 
before the mentioned : 
OTTIONRS in MEM Radio. and Aero 
dynamios -Departments of the Neste Physiol: Laboratory: Tod 
s e Diea (Aügu 9). 
Hrasna in the Batley Technica 
Bducation Offices, Date; 


Pool—The Secretary sur a (0.8. EA. Branch) Chugest 10) 16) 

Two DXXONFNTRATOES DX IXORGANIO OHMaINTERY in the University 
of Leeds—The Registrar (August 23). 

JUNIOR LECTURER DX MYOOLOGY tn the Im College of Tropica 
YU rie Secretary, i tran ac dr pm 
B.0.3 (August 31). 

ASSISTANT LBOTURYR In MaiTROERWATIOS in the University of Man- 
chester—The Registrar (Beptember 1). 

ATER OME ROYAL FOR OE AWD OR mas 
in the Untverstty of Bdmburgh—The Private Becretary, Soottieh 
Office, Whitehall, 8.W.1 (Beptember 13). 

UXIYNRSITY Prorat. or PR PHARMACOLOGY in the Oo 

Britam—The Academic ase Henin 


Pharmaceutical Boalety of 
oe or Laoi W.01 Paes 14). 


METALLURGIST, MNGINENR OR Cromer for the Mond Nickel Co.— 
ee rr im, : en Research and Development Dept, The Mond Ntokel 
House, Millbank, 8.W.L 


Official Publications Received 


Great Britain and Ireland 
Natonal Trost for Fluors. of Emone Interest, ot ot BAIE Batty 
Freehold and Leesehold and 


Properties of the Trust Protected Pi 
Pectin. Rabon dou) plates, operi 1930-1937. Pp. Té 


Instatute of British Publications Nos, 4 and 6: (4 

Transactions ana (6). rd and di Ms Ge fert 

uman nope. oo Garnet. ; 

71. Condon” Gacrgo Plaho Box, Tak. Liverpool aud 

and Nephew, Ltd.) 12s. 64. [8: 

Posi and Futnre Development of [ie Tron and Beel Tndustey 
xac AE Ee 


(Cmd. 5507.) 
ne. [91 


Other Countries 
Transactions of the Ban Diego Someky of Naural History: VoL B 
froin Sono, 


No. 23: A Further Report on Birds Mexico, 
Deerip&ons of Two New Hace. Bt ced oe 
Marquess ok Nai 24: Palson 
Manun oe of Dori Loma, d , Caltfornm, By 
Robert W. Webb. 337-348. VoL 8, No. 25  Desoriptions 
New Mammels from and Mexico. By Laurence M 
. Pp. 349—800 + $3. Vol 8, No. 26: AN western Rac 
of the Mexican Black Hawk. By A. J. van Rossem and the 
Hachisuka. Pp. 361-862. (Ban Diego, Calf : San Diego o 
Natural .) [5: 
Prooeedings of the Academy of Natural Sciences of Philadelphia 
VoL 80. Results of the George Vi Eyed 
on of 1934. T7 Amphibrans. By Arthur 
ndgs. Pp. 265-206. phia - Academy of Natura 
Solences.) [5| 
of Agriculture. Both Annual 
on Ono Rowarth, 1059 6L (Trmndad: 
Office.) 5s. [5 
National Research Council of Canada. Heat Loss Windows 
ee et EE By R. Ruedy. Pp (Ottawa 
National Oounell.) [6; 


Union of Bouth Africa. Report of the South African Museum fo: 
e TA ee Pp 18. (Protons : Government 
Union of Bouth Afmoa: De of Mines. Bulletin No. 8 
“Wonderstons” By Dr. Lous T. Nel, Dr. H. Jacobs, J. T. Allan and 
G. B. Bozzol. Pp. 44+6 64. Buletin No 0: The Ochr 
Deposits of the Riversdale "aiio Aron a D. J. L. Viewer 
Pp. 21. 3d- Memoir No. 3L: The of the Orang: 
Hiver in Xi ualand. O. Partrkige anc 
G. K Joubert. E EDAS pul te ang Map. (Pretona 
Government Printer.) [6 
Balicho Geodhihscbe K No. 6 


Anageführt von Geod&twohen E 
Sepa und 1036. Pp. in +128. (Hehunki: Baltisohe 
Kommitaaton.) [8; 
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Science in Social Services 


N his farewell &ddreee on June 24 to the 

London School of Eoonomics, Sir William 
everidge emphasized the need for both obeerva- 
on and detachment in the social sciences. Failure 
» be scientific in method and detachment on the 
art of both economists and statesmen, he said, 
ad largely been responsible for the tardy develop- 
ient or recognition of the social sciences, alike 
| the neglect of observation of facte as the basis 
f theories and as the control of theories, and in 
1e lack of detachment from partisan actions and 
1e giving of judgment on controversial political 
sues. The social services of Great Britain 
ight well have been cited by Sir William Beveridge 
> illustrate his point. They continue to grow 
iecemeal, and every session Parliament adds 
omething to the imposing structure; but it is 
early thirty years since the last comprehensive 
aquiry into publio social provision in Great Britain 
ras made. Continually, however, we witness par- 
cular aspeote of the social services criticized 
trongly to prove or disprove some political tenet 
r preconceived idea, and it is rare indeed to find 
hem considered in relation to a comprehensive 
nd well-defined social policy. 

The repart on the social services which has just 
een issued by PEP (Political and Eoonomio 
"lanning) &ooordingly meets a definite need as 
rell aa provides a noteworthy example of the type 
f impertial and comprehensive analysis of the 
acta desiderated by Sir William’ Beveridge. The 
eport has the freedom from preconceptions which 
haracterizes the investigations of P E P and gives 
18 a comprehensive and detailed examination of 
ach of the social services. 


With some of these individual social services, 
which are grouped in three categories—namely, 
constructive community services, such as edu- 
cation and public health and the employment 
exchanges; social insurance services, such as 
national health insurance, unemployment insur- 
ance, widows’, orphans’ and old-age contributory 
pensions, as well as workmen’s compensation ; 
and social assistance services, such as non-con- 
tributory old-age pensions, unemployment and 
public assistance—scientifio workers may have their 
own particular contact as individual citizens. With 
the collective review of the services as & system, 
the mapping of the ground they cover, and the 
intervening gaps, as well as with the indications 
which this report affords of trends in policy which 
are not yet fully developed in the existing social 
services, scientiflo workers will, however, have & 
keen, if not a professional, interest. 

The admirable survey and analysis which are 
provided in' this report are primarily & stimulus 
to further constructive thinking ; and opinions in 
some matters that have sometimes ranked as 
established convictions will require re-examination 
by unprejudioed students. Despite the great 
increase in the last thirty years of expenditure on 
social services, which now reaches the sum of 
£400,000,000 a year, that ıs, nearly £9 a head, or 
about a tenth,of the national income of 1934, 
71 per oent of which is finanoed out of 
rates and taxes, the report shows clearly that 
there has been no spectacular transfer of wealth 
from rich to poor. Indirect taxation of the working 
classes has increased side-by-side with the direct 
taxation of the well-to-do. 
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The main argument of the report is not that wo 
should begin to economize on our social services 
but that we should plan them better. At present 
they are the result of piecemeal political and 
administrative improvisations which need re- 
placing by & more deliberate social service policy, 
& continued review with a programme of priorities 
and the filing of gaps. Many of these gaps, as 
well as serious anomalies and defects, wide dis- 
parities, and abuses, appearing unchecked in 
our present system, are duly pointed out in the 
report, which leaves no doubt of the room for 
reform. But the report does more than this. It 
assists the emergence of a mature philosophy and 
& broad strategy of the social services, and thus 
the replacement of fairly strong but largely un- 
conscious tendency by conscious purpose. 

This establishment of guiding principles, and of 
authority to ensure their observance in practice, 
is beet secured not by a Royal Commission, which 
is regarded as too cumbersome, but by the 
establishment of a Social Service Statutory 
Committee, acting as an advisory general 
headquarters staff. The value of this type of de- 
tached examination and criticism is demonstrated 
by the experience of the Unemployment Insurance 
Statutory Committee and of the Law Revision 
Committee. The suggested committee would have 
three main duties: to study the basio principles 
of the services ; to promote efficient and economic 
working, indicating any needful change of ad- 
ministrative and financial structure ; and to direct 
attention to anomalies and gape, making remedial 
proposals. 

Scientific workers will be quick to recognize in 
this suggestion something of the ideas expounded 
by General Smuts in his Sidgwick Memorial Lecture 
on “Democracy”; and this further plea for an 
extension of scientific method and inquiry into 
controversial matters which should be settled on 
& basis of fact, and not prejudice, will be welcomed 
by them. Equally, too, the report makes clear 
the impossibility of isolating politically the social 
services. Economic policy, social service policy, 
and industrial wage policy are closely interlocked. 
Under our present health insurance system bad 
industrial organization may be persistently sub- 
sidized. The powers provided under the National 
Health Insurance Act to survey the health of 
local communities, and penalize employers re- 
sponsible for high sickness rates, have never been 
used, and certain factories and offices continue to 
be so unsatisfactorily arranged or operated that 
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they give rise to excessive numbers of siokne 
claims. 

The increasing part which scientifico workers ta. 
in the administrative side of industry gives the 
special responsibilities in these matters, and tj 
report also comments on the failure of those 
charge of the great public social insurances of tl 
United Kingdom to be alive to these questio 
and to take the broad view of their functions 
helping to reduce accidents and disease, whi 
some private enterprise insurance companies ha: 
done. Dereliction of duty of this type is one 
the prime concerns of associations of profession 
workers, and it is clear that such associations nex 
much more general support from the rank and fi 


of the profeasions and also continued stimulus 


their functions are to be fully and wise 
discharged. 

The clear thinking of this report, no less tha 
its analysis of the facte, can scarcely fail to | 
highly suggestive to many soientifio and pr 
fessional workers and to stimulate further thoug! 
and effort in many fields. There are, howeve 
other matters of immediate personal concern 1 
scientific workers on which the report touche 
For example, in ita summing-up of the proble 
of the family, the report favours the introductic 
into the general wage and salary system of Gre 
Britain of the principle of family allowances, 1 
which social reformers as well as industrialis 
have been largely opposed. The report argui 
that publio social services must either conscious: 
be used as an agency for adjusting burdens : 
between large and small families, or else they wi 
tend more and more to reinforce those commercii 
and other agencies which are steadily making 
lesa attractive for the average citizen to rear 
family. 

A second matter raised by the report, whic 
is also of direct concern to scientific workers, : 
that of the personnel of social service adminis 
tration. On this subject it makes two mai 
criticisms. The preparation of the report h: 
revealed & serious amount of compartmental ou 
look and experience as characterizing those er 
gaged in the administration of the social service 
at this stage. There are many men and wome 
who are well informed about particular branche 
or aspecta, but it is rare to find anyone who ha 
given much thought to the inter-relations of th 
social services with one another, or to their re 
percussions on social or economic life and to the 
liner of development. 
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One of the first needs of to-day is the breakdown 
if this sectionaliam and departmentalism ; those 
onoerned with particular aspecta or subjects 
hould start thinking intensively about the place 
if their own specialism in the whole scheme of the 
ocial services. In part, this is a matter in which 
wrofessional associations could exert a useful 
nfluenoe, and their direct contribution to the 
iffective co-ordination of the social services with 
me another, and with national policy as a whole, 
x to the re-examination of the forms of democratic 
xontrol and public accountability in the social 
services, should not be negligible. In part, how- 
»ver, it is a matter of recruitment, and here the 
port refers to the failure to implement the 
recommendations of the Departmental Committee 
on the Recruitment and Training of Local Govern- 
ment Officers, in its report issued in 1935. 

The need for improved recruitment and training 
B not, however, confined to the local government 
wrvioe. Although the quality of the personnel is 
ften of the highest order, existing arrangements 
‘or the recruitment and training of officers for 
»ertain forms of social work, for example, the work 
xf the Unemployment Assistance Board, are not 
mtirely satisfactory. Apart from the importance 
of recruiting officers for the social services whose 
raining and outlook raises them above depart- 
nentalism and stimulates constructive thought 
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about the place of their special work in the social 
services and policy generally, the formal training 
requirements of various departments or branches 
of the service are very narrow and overweighted 
by technical questions arising, out of statutes, 
regulations and codes of instructions. 

The report suggests that there is & real need 
for & comprehensive course of training in social 
case work to be taken by all who wish to engage 
in this career; and it is clear that, in this matter 
also, professional associations could offer & very 
useful contribution. Moreover, the report shows 
that there are very important spheres of social 
service in which, whether because of their experi- 
mental or controversial nature at the time, the 
exceptional freedom of opinion and experiment 
demanded for teaching or research, or the individual 
attention required for intimate personal problems, 
voluntary organizations are not only more appro- 
priate but also may have essential functions to 
fulfil. 

At a time when scientific workers generally are 
considering so closely the social consequences of 
their work, the P E P report not only provides a 
very stimulating survey of the field which indicates 
definite directions for further research, but also 
issues & challenge to really practical efforts which 
can scarcely be ignored by such workers if their 
interest in social affairs and social science is sincere. 


History of Elementary Mathematics 


Geschichte der  Elementar-Mathematik in 
systematischer Darstellung : 

nit besonderer Berücksichtigung der Fa&chwürter. 
Von Dr. Johannes Tropfke. Band 3: Propor- 
donen, Gleichungen. Dritte, verbesserte und 
vermehrte Auflage. Pp. iv+239. (Berlin und 
Leipzig: Walter de Gruyter und Oo., 1937.) 10 
zold marks. 


Age who are interested in the history of mathe- 

matics will be delighted to see that Dr. 
Tropfke continues to make progress with the pub- 
lication of the third edition of this invaluable work 
which, in the form it took in the second edition, 
has long been an indispensable book of reference. 
It is nearly thirty-five years since the date of the 
preface to the first edition (summer 1902) in two 
volumes; the second edition, much enlarged and 


modified in arrangement, came out in seven 
volumes or parte between the years 1920 and 1924, 
and grew to a compass of nearly 1,300 pages in all. 
The third edition, in consequence of the mas of 
freah material which has &ooumulated sinoe «1924 
through new discoveries and researches, bids fair 
to show an increase in size of one third or there- 
abouts. It is gratifying to find that each volume 
a8 it comes out brings the subject of it up to date. 
There are many references in the present volume 
to books and papers of date so recent as 1936. 
Some alight inconvenience will be caused by the 
fact that, owing doubtless to the amount of work 
involved, the volumes are appearing at oonsider- 
able intervals—vol. 1 appeared in 1930, vol. 2 in 
1933, and vol. 3 in 1937— 8o that, as each volume 
comes out necessitating a multitude of fresh 
references, the references in the earlier volumes 
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also have to be added to or corrected. This dis- 
advantage, however, is minimized by ingenious 
tables given at the end of each volume showing 
the oorrespondenoe of the pages in the second and 
third editions respeotively, and the changee in the 
numbering of the various footnotes. 

The subject of proportions takes up only one 
tenth of the volume, the other nine tenths being 
devoted to equations. This is because, with the 
gradual evolution of algebraical notation, the sub- 
ject of proportions has come to occupy lees and 
leas space in original works and text-books. The 
Greeks, for example, had largely to use proportions 
and their transformations (by compounding, eto.) 
as a substitute for what we state and manipulate 
in the form of equations; in their ‘geometrical 
algebra’, this was the only means by which they 
could overcome the restriction of their work to 
not more than three dimensions. It was not until 
Heron’s time that their treatment of equations 
became arithmetical enough to enable a number 
representing an area to be added to a number 
representing a length and so on, whereas the 
Babylonian, many centuries before, had done this 
without any hesitation. Beyond indications that 
the idea of ratio and proportion is found in 
Babylonian mathematics and in the Moscow 
Papyrus, the section on proportion shows little 
change from the second edition. 

The history of equations is treated under the 
following heads: general historical survey, the 
distinction between the known and the unknown 
. quantity, technical terms, equations of the first 
degree (a) with one unknown, (b) with more un- 
knowns, equations of the seoond degree, ‘reciprocal’ 
equations, quadratio equations with more than 
one unknown, equations of the third degree and 
solutions of the same by algebra, geometry and 
trigonometry respectively, aa well as solutions by 
approximation and by the method of ‘false 
hypothesis’ (regula falsi), equations of the fourth 
degree, equations of degree higher than the fourth, 
and lastly indeterminate equations including 
‘Dioghantine analysis’, etc. 

The bulk of the new material which called for 
treatment in the new edition relates to mathematics 
before the time of the Greeks. Thanks to the new 
editions of the Rhind Papyrus by Peet and Chace 
respectively, to the publication by W. W. Struve 
of the Moscow Papyrus in 1930, and to the extensive 
discussion to which they have given rise, we are 
now in.& much better position to judge of the 
scope of the ancient Egyptian mathematics. More 
important still, the publication by O. Neugebauer 
of Babylonian cuneiform texta of mathematical 
content going back to 1800 and 2000 B.o., and the 
books and papers that have been written upon 
them in recent years (by O. Neugebauer himself, 
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Kurt Vogel and others), have thrown a flood o 
light on the achievements of the Babylonians i: 
arithmetic and algebra. It is now shown that th: 
Babylonians of those early days consistently usec 
and manipulated with ease the sexagesimal systen 
of numeration (including the successive sexagesima 
fractions) necessitating the use of multiplicatior 
tables going up to 59 times 59; they solve 
quadratic equations by steps precisely equivalen: 
to the use of the regular formul of our text-books 
though without any statement of & rule and witl 
no better technical terms for the unknowns (whict 
we call z, y, z, eto.) than the words ‘length’ 
‘breadth’, ‘depth’ and such-like written in full 
some of their problems lead even to a type of oubic 
equation which oan be put in the partioular form 
z? -- x! — a; one of these gives x* + z* = 4, 12 
( = 252), and the solution z = 6 is merely 
stated, leaving us to speculate how it was arrived 
at, which would be a complete mystery but for 
the discovery of a table of sums of numbers oí 
the form s? + n! for different values of » from 
1 to 1,0 or 60. All these things are duly recorded 
in the volume before us, with very full references. 

The dependence of the Greek solutions of 
quadratic equations on geometry, and ultimately 
on the discovery by the Pythagoreans of the 
method of ‘application of areas’, has lang been 
known; but the specific connexion with pro- 
positions in Euclid (Book 2 generally and Props. 
4, 5, 6 in particular, Book 6, 27-29, and Props. 
84-86 of the ‘“Data”) is here treated at much 
greater length and much more fully elucidated 
with diagrams -than it was in the earlier 
edition. 

A word should be added about the appendixes. 
These include, besides the tables showing the 
correspondence between page numbers and note 
numbers in the third and second editions, three 
noteworthy features. (1) Chronological tables show- 
ing the gradual evolution of modern algebraical 
notation. (2) Original examples of the actual 
working-out of solutions of equations, from the 
Babylonians downward to Newton. These with 
their great variety of notations are fascinating to 
follow: there are seventy-two of them, and they 
include solutions by Al-Khwé&rizmi, Leonardo of 
Pisa, Regiomontanus, the authors of German and 
Latin MSS. of 1461 and 1481, Nio. Chuquet, Johan 
Widman, Luca Paciuoli, Grammateus (Heinrich 
Schreiber), A. Riese, Christof Rudolf, Michael 
Stifel, Cardano, Johannes Buteo, Bombelli, Stevin, 
van Schooten, Kepler, Harriot, Fermat, Descartes 
and Newton. (3) Solutions by means of conics of 
the cubic equations, w= a, x c bz =a from 
Omar Khayyü&m's algebra. 

The book cannot be too strongly reoommended. 

í T.L. H. 
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Mechanism of Growth in Plants 


3rowth Hormones in Plants 

.uthorized English Translation of “Die Wuchs- 
tofftheorie und ihre Bedeutung fir die Analyse 
ea Wachstums und der Wachstumsbewegungen 
er Pflanzen”. By Prof. Boysen Jensen. Trans- 
ated and revised by George S. Avery, Jr. and 
-aul R. Burkholder, with the collaboration of 
Jarriet B. Creighton and Beatrice A. Scheer. 
MoGraw-Hill Publications in the Agricultural and 
3otanical Sciences.) Pp. xiv--208. (London: 
KoGraw-Hill Publishing Co., Ltd., 1936.) 21s. 


[RIS book da very nicocessry, and. lias boan Wal 
done. During the last decade, no field of 
vork has been more popular among students of 
Janta ; the output of papers has been enormous. 
he field is very adequately covered in this 
»o)k, which also contains a very extensive 
sibliography. 

Prof. Boysen Jensen’s original experiments 
lemonstrating the continued phototropio curva- 
wares of the base of the ooleoptile after its tip had 
»een eut off and then replaced when only this 


ip region was afterwards illuminated laterally, . 


‘armed the basis upon which all this superstructure 
of experiment and theory upon growth regulation 
m the plant has since been erected, so that it is 
mtirely appropriate he should be the author of 
this volume, which is now translated and revised 
by American workers in this new fleld. 

Prof. Boysen Jensen is able to show that the 
theory that substances may be released from the 
apical tissue of the ooleoptile and transported i 
some way to the elongating base of this structure, 
where they control the rate of elongation of the 
basal region, has rallied to its support a host 
of new experimenters with new methods; that 
analogous substances have been synthesized or 
extracted from such unlikely substances as urine ; 
and that these substances are now suggested as 
essential parts of a general growth mechanism 
in the plant, regulating shoot growth and root 
growth, phototropic and geotropic response and, 
still more recently, suggested as controlling 
cambial activity. 

The book oovers very thoroughly, though 
necessarily very briefly, the whole of this wide 
fleld, and is most valuable, therefore, as presenting 
a clear, authentic picture of the range of experi- 
mental investigation in this new fleld. The first 
chapter contains & most ingenious double-page 
illustrated chart of the development of the new 
field of work, though this sketch, naturally brief, 


links Loeb with views from which he departed 
very widely in his later writings on regeneration. 

Such a book as this naturally evokes an ap- 
praisement, in the mind of the reader, of the 


- general effect of this new phase of activity upon 


our knowledge of the plant. The present reviewer 
in earlier years ventured into print as a soeptio 
of the new hypothesis: he has had to consider 
again in the light of this book whether he finds 
this view of the mechanism regulating plant 
growth convincingly established. 

The strength of the case has always been the 
experimental demonstration, firat given by Boysen 
Jensen, that the severed tip of the coleoptile, 
laterally illuminated, in some way so modifies the 
growth of the coleoptile base beneath, with which 
no living tissue connexion is left, that a phototropio 
curvature occurs in this basal region. Since that 
time a host of experimenters, associated par- 
ticularly with the Utrecht school, have devised 
most ingenious experimental technique showing 
that substances which diffuse from the base of the 
excised ooleoptile tips, and which may be collected , 
on agar disks or in other ways, can modify the 
growth-rate of the coleoptile. Much has now been 
learnt of the growth of the coleoptile ; throughout 
the period of phototropio response the growth is 
almost entirely by cell extension, nót cell multi- 
plication, ao that a tendency has been to term this 
growth-modifying substance an auxine rather than 
a hormone, and much valuable work has been 
done on an analysis of the factors controlling cell 
extension; but it may be gathered from this 
review that as yet no definite conclusion can be 
drawn as to the way in which auxine or hormone 
affecta this mechanism of cell extension. 

The channels and mechanism of transport of 
the hormone from apex to base still remain 
mysterious, but in view of the state of our know- 
ledge of water or food movement in the ‘plant 
this is perhaps not surprising; the reviewer is 
still intrigued by the hypothesis that the growth 
regulator is secreted mainly by the apex of the 
ooleoptile. There is a curious contradiction here 
that runs throughout this field of work. Investi- 
gators of the coleoptile have learnt to regard the 
growth-regulating mechanism as regulating cell 
extension, but their experimental results are freely 
quoted by investigators who are claiming growth- 
regulating effects on the meristematic tissues of 
buds or of cambia. Similarly, many investigators 
now report, in other planta, & distribution of the 
growth hormone which is oorrelated with the 
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meristematic activity of the plant tissue, and yet this 
apex of the coleoptile, like most other manocotyle- 
don leaf apices, is a region that has ceased to grow. 
In this book Prof. Boysen Jensen repeats the 
curious argument that as a decapitated ooleoptile 
begins to grow after a few hours, this must mean 
that there has then been a physiological regenera- 
tion of the tip from which growth hormones are 
again resuming their flow. The first experimenters 
to postulate this regeneration do not seem to have 
troubled to look to see if it occurred, and ap- 
parently the experimenter in this field is not 
interested in the fact that there is no visible 
regeneration. Fatty deposits accumulate over the 
out stump, which oeases to bleed; no new ocells 
are formed and no striking accumulation of proto- 
plasm is visible in the cells below the injury. But 
it is not clear why regeneration is necessary ; 
cells of the original apex were inert to all 
appearance, the cells below the cut surface 
are similarly so. It is one of the curious anomalies 
of this coleoptile story that the cells which are 
supposed to be most vigorously active in hormone 
production are conspicuously inactive in every 
other way, whilst the cells which will show most 
elongation during growth are situated in the part 
of the ooleoptile farthest removed from them. 
The difficulty has been discussed by Went and 
others, and leads to further hypotheses, but the 
strength of the position of the author, and of the 
numerous botanists who think with him, lies in the 
fact that there is no alternative hypothesis which 
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adequately explains basal curvature in the hypo 
cotyl when laterally illuminated only at the tip 
especially when that tip has been excised an 
replaced. 

There may yet, however, be found some othe 
explanation of this mechanism of stimulus recep 
tion and growth response, and at least until thi 
mechanism is more fully understood some oautio: 
seems advisable in extending the hypothesis t 
cover growth mechanisms in general in view o 
the fatal facility with which a hypothesis can b 
constructed to explain anything, by postulatin, 
substances from unknown sources moving b: 
unknown channels to work by unknown methods 
The same mechanisms may apply in other growin, 
systems as in the coleoptile—though meristemati 
tissues in diootyledons may be expected to diffe 
widely in behaviour from the vacuolating tissue: 
of & monocotyledon legf—but as yet we seem fa 
from the stago when & satisfaotory pioture o 
growth regulation can be based upon our con 
ceptions of such growth-regulating substances. 

None the leas, very interesting facte hav 
emerged as to the action of some substances, ir 
some cases chemically pure substances, in pro 


,moting callus formation on wound surfaces or ii 


accelerating root production; and the rapidly 
growing army of workers in the new field, indicatec 
by the extensive bibliography, is an ample 
guarantee that the possibilities of this new methoc 
of interpreting growth phenomena in the plant 
will be fully explored. J. H. Prrastuny. 


Metallurgy of Gold 


The Metallurgy of Gold 

By Sir Thomas Kirke Rose and W. A. C. Newman. 
(Griffin’s Scientific Text-Books.) Seventh edition, 
revised throughout and re-set. Pp. xiii +561. 
(London: Oharles Griffin and Co., Ltd., 1937.) 
865. fet. 


[3956 most of the period covered by known 

history, gold has occupied a special position 
in the thoughts and affairs of men. It has been 
responsible for explorations, migrations, wars and 
conquests, and it was in efforts to obtain it by 
transmutation that the science of chemistry had 
ite origin. Recent developments in civilization 
have been such aa to require the use of increasing 
quantities of iron and steel, copper, aluminium 
and oertain other metals, which have become 
increasingly important through their numerous 
applications at the same time as gold has tended 
to disappear into deposit vaults. Nevertheless, the 


position of gold is still unique, and the quest for 
it is scarcely less eager than in the past. 

Other metals become more important as the 
number of useful purposes for which they can be 
employed increases. Gold; however, is scarcely 
affected by such factors, and although ite present 
use is symbolic rather than tangible, it is being 
produced in larger quantities and sold at a higher 
price than at any previous time. Gold, in effect, is 
an economic instrument, and, unlike other metals, 
it passee out of the sphere of industry into that 
of eoonomios and finanoe after it has been 
extracted from ita ores and refined. This affects 
the metallurgy of gold, in that little attention is 
given to such aspects as alloying, fabrication, 
treatment and behaviour under different conditions 
of service, which are of great importance in the 
metallurgy of other well-known metals. Thus, in 
the ‘book under review, most of the space is 
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voted, as it should be,-to the plant and technique 
ed and the.phenomena involved in obtaining 
id from ite ores. , 

The book begins with an account of the physical 
id chemical properties of gold. This is followed 
7 & description of the binary alloy systems 
rmed by gold and a number of other metals. 
any such systems have been studied, and some 
' them exhibit features of considerable scientific 
ierest; but the only metals alloyed with gold 
T practical purposes are copper, silver, palladium, 
ckel and rino. In the third chapter, the chemistry 
` the compounds of gold is considered, and the 
mainder of the book consists of fourteen chapters 
1 the processes of crushing, grinding, ooncentra- 
ng, extracting and refining used in the metallurgy 
' gold, and three on assaying and ore testing. 

In one sense, this book may be regarded as the 
»venth edition of a classic work the first edition 
f which appeared in 1894 and the sixth in 1915. 
1 another sense, however, it is a new book, for 
10 name of W. A. O. Newman appears for the 


Geology in 


ingineering Geology 

Jy Prof. H. Ries and Dr. Thomas L. Watson. 
fth edition. Pp. vii +750. (New York: John 
Wiley and Sons, Ino. ; London: Chapman and 
Iall, Ltd., 1930.) 25s. net. ‘ 


HE fifth edition of this well-known work is 
to be especially weloomed in Great Britain, 
vhere geologiste pay far leas attention to the 
Jlied sciences than is the case abroad, with the 
esult that we have not yet produced a book 
lealing with the application of geology to civil 
mgineering problems—s position to be regretted. 
The number of rock-forming minerals dealt 
vith in Chapter i is rightly reduced to the bare 
ninimum required by engineers, some two hundred 
sages on rocks and their structural features fol- 
owing. Rook-weathering and soils, treated in 
Jhapter iv are probably of less importance to 
sngineers than is realized: by the authors, while 
ihe treatment of run-off is disappointing, since this 
offera a ready, and so far untapped, field for the 
application of precise geological methods. It is, 
however, a relief to find a book which does not 
give Stokes’s law for the elutriation of sediments. 
The section dealing with sub-surface waters is 
extremely interesting, and goes to show that a 
great deal more work has been done on this 
branch of the subject in the United States of 
America than in Great Britain. 
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first time on the title-page along with that of the 
original author, Sir Thomas Kirke Rose. The 
combination has proved very effective, for whereas 
the general plan of the book and much of the 
original matter have been retained, new chapters 
on flotation and ore testing have been added and 
the original chapter on chlorination omitted, 
while throughout the text as a whole new informa- 
tion has been inoluded and obsolete matter 
deleted so as to present & balanced account of the 
subject as it is to-day. All this is very important, 
for standard works of this kind are, or should be, 
primarily intended for those who desire to learn 
something about the subject, and are not prepared 
to provide interesting reading for those who are 
sufficiently well informed to sort out the up-to- 
date information from that which applies to the 
past. Actually the present work is more up to date 
than most new editions of clasaio works produced 
after a lapse of time, and better arranged than & 
new book appearing for the first time. 

J. M. R. 


r 


Engineering 

Landalides are discussed adequately in Chapter 
vii, the matter on wave action being leas closely 
linked with civil engineering practice. Lakes and 
glaciers are quite briefly treated. The geology of 
reservoir and dam sites is well covered in Chapter 
xi; but some of the recent work on building 
stones, both here and abroad, is not mentioned in 
the following chapter, which is otherwise ample 
enough. i 

The technology of limes, oemente and plasters 
is so varied that one is not surprised to find it 
described briefly in eighteen pages, and this is 
also true of the clays and clay products treated 
in fourteen pages. It is obvious that a book which 
goes on to deal with coal, petroleum and natural 
gas, ore deposits and the outlines of historical 
geology, requires considerable ingenuity on the 
part of the authors as to what to include and what 
to omit, so that the allocation of only fourteen 
pages to road materials, a subject the importance 
of which has greatly increased in recent years, is 
quite understandable. In a later edition, perhaps, 
the application of recently developed microscopic 
methods might be added to this portion with 
advantage. M 

This work can be recommended to the student 
of civil engineering and to the practising engineer 
as being certainly one of the best, if not the only 
one, of its kind. B. H. Kran. 
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The Mechanism -of Nature 
being a Simple Approach to Modern Views on the 
Structure of Matter and Radiation. By Prof. E. N. 
da C. Andrade. Revised and enlarged edition. Pp. 
xii--188--8 plates. (London: G. Bell and Sons, 
Ltd., 1986.) 68. net. 
Tamms book is chieffy intended for the man who has 
not had the advantage of a scientific education but 
is anxious to know something of modern scientiflo 
developments. There are no mathemstical formule 
to put the reader off. Sir James Jeans says some- 
where that without considerable mathematical know- 
ledge it would be quite impossible for anyone to 
understand those branches of science which deal 
with the fundamental nature of the universe, as, for 
example, the theory of relativity, the theory of 
quanta and wave mechanics. Ño the reader must 
not expect to be able to do this unlees he be a well- 
equipped mathematician. Prof. Andrade, however, 
is so akilful in the use of words that his statements 
impart all there is to know on these subjecta short 
of the employment of methematioce. 

In this, the fifth edition, the whole book has been 
revised and alterations and additions have been 
introduced to bring it into harmony with recent 
work. The treatment of coamic rays has been 
modifed to accord with advances made since the 
last edition, and brief account is given of the recent 

and meaning of heavy hydrogen, the 
neutron and the positron, of artificial radioactivity 
and the striking development of artificial trans- 
mutation of matter. The explanation of the cause 
of isotopes—substances which have the same chemical 
properties but different atomic weighte—is of much 
interest ; ‘heavy hydrogen’ is the most remarkable 
of these. Another matter of interest is the question. 
of how artificial atomic tranamnutation was brought 
about, to whioh Lord Rutherford has contributed so 
much. Ib has, however, so far never produced 
weighable quantities of any new atom, but estab- 
lished the possibility of transmutation. This, of 
course, completely revolutionizes the classic ideas of 
the nature of the atom. All these are treated with 
admirable clearness by the author, who is a master 
of exposition where complicated matters are oon- 
cerned. H. L. C. 


Aftermath : 

a Sqpplement to the Golden Bough. By Sir James 
George Frazer. Pp. xx +494. (London: Macmillan 
and Co., Ltd., 1986.) 215. net. 

Ir might seem that the twelve volumes of “The 
Golden Bough" had already covered the ground 
more than adequately, and stood in no need of & 
supplement. Here, however, the author has gathered 
together data, not numerous, which had escaped 
his attention previously, and the more important 
items of evidence bearing upon his argumenta, which 
have accrued in fleld work since the publication of 
the last edition of the major work. Henoe this new 
volume is & corpus of additional facte, corresponding 
in its division into chapters with the arrangement of 
topics in “The Golden Bough”, but making no 
addition to theory, except by way of corroboration. 
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Much of the material will already be familiar - 
anthropologists, who have not failed to note < 
numerous occasions how investigations in the 
fields of inquiry have served to confirm interpret 
tions first tentatively suggested in “The Gold: 
Bough”. Prof. Beligman's Frazer Lecture deelir 
with the magical rivual of kingship, of which h 
own in i among the peoples of the Upp 
Nile formed the starting-point, affords perhaps tl 
most striking instance of the preacience shown | 
Bir James, not once alone, bub on many occasion 

Notwithstanding advancing years, the band : 
Sir James has not lost its cunning. His latest wor 
in no way falls behind ite many predecessors in sty 
and charm of diction. 

Marconi : 

the Man and his Wireless. By Orrin E. Dunlap, J: 
Pp; xxii+860+16 plates. (New York: The Ma 
millan Co., 1987.) 16s. net. 

Tua author gives a good and temperate account c 
the life-work of one of the world’s greatest inventon 
One of the early pioneers of radio attributed Marooni 
success chiefly to his instinctive intuition as to wha 
was wanted and the best way of getting the solutior 
It must not be forgotten that he had a campan 
with plenty of capital behind him and that it 
success or failure depended upon the rapid develop 
ment of radio in the early days. With this mone 
behind him he had the courage to launch out o 
greet experiments. The fact also that the organiz: 
tion was called the Marconi Oompany added greatl 
to his prestige and always kept his name prc 
minently before the world. When ‘Cables obtaine 
control of Wireless’ in England, and the Maroor 
Company became practically a manufacturing orge 
ization, the moet interesting period of ite life ha 
passed. 

The author describes both the ‘man’ and th 
‘mventor’, and links them together into one per 
sonality. Marconi oroesed the Atlantio eighty-nin 
times on voyages of scientific research and good will 
This view of him from an American angle throw 
much light on his career. We hope that it will no 
become customary in the United States to refer t 
Oliver Heaviside as Sir Oliver Heaviside. 


Hardness of Metals 

By Dr. F. O. Lee. Pp. vii+141. (London: Charla 
Griffin and Co., Ltd., 1936.) 125. 6d. net. 

Tus hardness of metals, as Dr. Hugh O'Neill onc 
said, like the storminess of seas, is easily appreoigtoc 
but not readily measured. Prof. Lea has attemptec 
to describe the various methods of measuring hard. 
ness, to establish, from the resulta of a long seriet 
of teste, the relationships between hardness measurec 
by each of these methods, and thence, by means oi 
curves and a chart, to make it possible within certaix 
limite of accuracy to obtain corresponding hardness 
numbers as determined by the various methods. The 
book is not so much a discussion of ‘the hardness of 
metals’, therefore, as & collection of hardness data 
obtained on & series of materials comprising chiefly 
heat-treated steels. 
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Boucher de Perthes and the Foundations of Prehistoric Archeology 


)REHISTORIO archwology, being one of the 
younger among the sciences, has had few 
yportunities of celebrating centenaries. It is a 
tle more than a hundred years ago that the 
-cavation of Kent’s Cavern, Torquay (1825-29), 
st afforded a warrant for the tentative suggestion 
at man had lived in some remote past as a 
mtemporary of an extinct mammalian fauna. 
ntil this coexistence was demonstrated con- 
usively, discussion of the antiquity of man had 
> solid factual basis of inference on which to 
oed. For this reason, Boucher de Perthes, on 
yoount of his discoveries of flint implements in 
ie valley of the Somme, derived from geological 
orizons in which they were shown to be associated 
ith the fossilized remains of extinct mammals, 
1s been regarded as the founder of prehistory, 
1d more especially of that branch of archeological 
udies which deals with the industries and cultures 
` the Old Stone Age. 
It was in August 1837, according to his own 
cord made not long afterwards, that Boucher de 
erthes initiated his investigations of the geo- 
gical deposits of the Somme valley for evidence 
' early man, and acquired the first objects in his 
ection. There is reason for thinking, however, 
iat the correct date may have been in the follow- 
ig year. In faot, if Boucher de Perthee's state- 
ienta be accepted, it is diffloult to follow the 
zarse of events, or arrive at a just estimate of 
ie credit to be assigned to him in the crucial 
igcoveries in the later thirties and the 'forties of 
1e last century. 
In 1837, Boucher de Perthes was neither 
rchsologist nor geologist. On his return to 
bbeville from Paris in 1830, he was known only 
3 an unsuccessful writer of satirical drama and 
tendentious political economist, who had been 
rpelled from the public service on account of 
is radical views; while up to 1841 he was 
nmersed in the publication of a vast work 
ntitled “La Création” on metaphysics, a subject 
1 which, on his own showing, he had never read 
word, and in which he relied not so much on 
is reason as his imagination. Writing in 1863, 
e alaimed that so far back as 1805, when as a 
outh of seventeen he visited the Cave of Roland at 
farseilles, and again in the Papal States in 1810, 
he idea of discovering evidence of man as a 
ontemporary of extinct mammals had been before 
im. But in making this claim, as well as others 
x an early dating of his views on the antiquity 
f man, his recollection was coloured by after 


events. These dates cannot be substantiated. His 
memory was highly imaginative, and he verified 
neither his recollections nor his dates. 

Recent research in the early records of &rohso- 
logical studies in Franoe has shown that prehistory, 
unlike Minerva, did not spring full-fledged from & 
single head. In Great Britain, the discovery of flint 
implements at Hoxne by John Frere in 1797 gave a 
lead ; similarly, in France from the early years of 
the nineteenth century, archsological discovery, a8 
for example in the work of Jouannet in Perigueux, 
was pointing the way to the recognition of primi- 
tive phases in the development of civilization 
transcending by far the time limits then fixed by 
archsologist, paleontologist and geologist alike, 
whose vision for the time being was bounded by 
the views of Cuvier on the recent origin of man. 

The apparent paradox of Boucher de Perthes’s 
achievement as the founder of prehistory by his 
discoveries in the valley of the Somme, when 
contrasted with his character, attainments and 
previous history, has led M. Aufrére of the Institut 
de Géographie in the University of Paris* to 
examine not only his published works and corre- 
spondenoe, but also the drafts of his writings and 
letters with-their numerous deletions, alterations 
and amendments, as well as the records of scientific 
activity at Abbeville at that period among those 
with whom Boucher de Perthes and his father 
before him were in touch. The result has been to 
throw an entirely new light on the course of eventa, 
and to give a new orientation in the investigations 
made by Boucher de Perthes, while meting out 
justice to the inspiration to which they were due. 

The story begins with the foundation of the 
Société d'Emulation at Abbeville in 1795. Of the 
original members the most distinguished was 
Emmanuel Baillon, who had been of signal assist- 
ance to Buffon in his great work on natural 
history by his accurate observation of birds. Five 
years later, Cuvier was elected a member, and the 
announcement of his election was acoompanied by 
a box of fossil bones of mammals found by the 
members in the neighbourhood of Abbeville. 
Cuvier's influence on the ideas and pursuits of the 
members of the society was considerable, especially 
in the domain of geology and palmontology. His 
view of the recent origin of man largely determined 
their attitude in discussing archwological material. 


* Le Mouvement E Abbeyin dans la Prernihre Morad 
du XIXme &ibele ot les la Satire pin 1798 1840). Par L. 
Aufr&re. Bolenoes, Assoc. pour Yavin des 


No. 4, 1036 ; 
et les 


oher eo 
ngines de l'Arohéologie Primiti i818 ae ee Aufrtre, 
Hoes ot Synthiens No. 1. (Pars, L 1038.) Tio caer 
papers. 
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This accounts for the readiness of Boucher de 
Perthes and others to maintain, or, on occasion, 
revert to, the view that the stone implements 
discovered in the Somme deposits, like those found 
elsewhere, were ‘Celtic’. 

In the work of the fifty years which followed 
the foundation of the society, closing in 1844-46 
with the presentation of the account by Boucher 
de Perthes of his discoveries, the achievement of 
certain of the members stands out. Of some of 
these only a brief mention must suffice. 

The first in chronological order is Laurent 
Traullé (1758-1828), paleontologist and archmo- 
logist, wild in theory, but excellent in observation 
&nd discovery. It was he who supplied Cuvier 
with the foesil remains of elephant, rhinoceros, 
Bovide, horse and deer. He was the finder, in 1814, 
of a ‘Celtic’ hafted axe; but his most noteworthy 
contribution to archmology was the recorded 
observation of the stratified cultural sequence in 
the deposits of ‘Celtic’, Roman and ‘Francisque’ 
in this invariable order—&n observation pregnant 
for &rchsology, albeit unfortunately forgotten 
until revived more than twenty years later. Most 
important of all, however, was his acoount of the 
stratification of the geological deposits of the 
Somme valley, the first of its kind. 

Of those who were working at Abbeville in the 
years preceding Boucher de Perthee's investiga- 
tions, two names to be noted are those of Alfred 
Tillette de Mautort and Dr. F. P. Ravin (1795— 
1849) ; both careful observers of geological evidence, 
whose detailed accounts of stratification in 
recording archsological finds brought archeology 
and geology into intimate relation. Dr. Ravin’s 
authoritative records of geological formations were 
later to prove of much value to Boucher de 
Perthes, who made use of his specialized know- 
ledge to support and authenticate his own 
observations. 

The full implication of the relation between 
geology and archæology in the work of Ravin and 
de Mautort was developed by Casimir Picard, a 
name that has been forgotten, but deserving a 
bett&r fate as that of an outstanding personality 
in the scientific, and more especially the archwo- 
logical, activities of the Abbevillians between 
1830 and 1840. Picard was born at Amiens in 
1806, and went to Abbeville from Paris as a 
qualified medical man in 1828. Widely interested 
in scientific pursuits, but especially botany, 
paleontology and geology, he had unbounded 
energy, and on attaining office in the Société 
d’Emulstion rapidly spurred that body to strenu- 
ous activity. He was associated with Boucher de 
Perthes in the organization of the Abbeville 
Museum, an association which, as M. Aufrare 
suggests, may have been responsible for the 
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foundation of prehistory. His powers of luc 
and cogent archeological argument were far 

advanoe of his time, and would stand the test 
modern application. In fact, his contributions 
archeological theory went far to lay the foundati. 
of archwology as & science. Of these, the mc 
important were the rehabilitation of the flak 
implement as something more than an unfinish 
stage, or a reject in the manufacture of a polish 
implement, as was then held ; the demonstrati: 
of the relation of oore, or nucleus, and flake 

correlatives in the technique of flint fractun 
and the argument from stratification for t] 
contemporaneous character of deposits and co 
tained artefacts, and hence the inferred coexisten 
of man and extinct fauna as contemporaries. 

In May 1838, Picard presented a imi 
sketch of a report on the antiquities of Abbevil 
to be prepared in response to an official reques 
From this it appears probable that he had i 
mind & project for a series of excavations an 
investigations in the neighbourhood of Abbevill 
Unfortunately, pressure of other interests, suc 
as the foundation of the Linnean Society : 
Northern Franoe in 1838, drew him away; an 
three years later, in March 1841, he died at tl 
early age of thirty-four years. Had his life bee 
prolonged, there can be no doubt that the earl 
history of prehistoric discovery in the Fomr 
valley would have been far different. His pn 
cision and appreciation of scientifio method woul 
have averted the ineptitudes which delayed tt 
acceptance of Boucher de Perthes’s very cor 
siderable contribution to the advancement 
knowledge. 

Picard’s archsological insight and his enthusiasn 
however, were not to be without effect. On mor 
than one occasion Boucher de Perthes recorde 
that his investigations, whether beginning i 
1837 or in 1838, were first undertaken, with som 
reluctance and even distaste on his part, in orde 
to continue the work which Picard had pla&nnec 
and no doubt hoped to carry out himself. Hi 
death took place before he realized that anythin, 
but a ‘Celtio’ antiquity was involved, and tha 
his plan of campaign, if it produced any resul 
at all, would lead to the discovery of diluvia 
man. Nor was Boucher de Perthes, in his earlie 
investigations at La Portelette, Menchecourt ani 
the Hôpital site, in better case. So far fron 
appreciating that his aim, as he afterward 
claimed, was fossil man, it was some time befor 
the distinction, which appears on the title-pag 
of his capital work, between ''antiquités celtique’ 
and “antiquités &ntédiluviennes" was presente 
to his mind. Unfortunately, when the reporte 
occurrence of pottery and stone implementa 
especially of axes, which first appeared in 1841 
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onvinoed him, though he had not seen these 
nds in situ, that he was dealing with diluvial 
ian, the heterogeneous character of the finds, 
rhich included Venetian glass, a8 well as knives 
nd axes of stone which would now be termed 
eolithic, only provoked ridicule when submitted 
o expert examination. Boucher de Perthes then 
everted to the idea that they belonged to a ‘Celtio’ 


ivilization, though still maintaining their associa- ` 


ion with an extinct fauna. It was not until 1843 
T 1844 that he saw, im situ, the first of the axes, 
(ow to be regarded as Lower Palmolithic, which 
onfirmed his contention of the existence of 
liluvial man. ‘This find from the Hôpital site 
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heralded the evidence which, notwithstanding 
such vagaries a8 & large proportion of fractured 
ftints of non-human origin, and a oolleotion of 
so-called representations of animal forms, was to 
win a verdict in his favour from the British 
commission of inquiry of 1859. 

So far as the foundation of prehistory was the 
outcome: of anything like a scientiflo conception 
of the aims and methods of archwology, the 
credit belongs to Picard rather than to Boucher 
de Perthes ; but to the latter must be conceded 
a tenacity of purpose which carried through the 
actual investigation and won recognition in 
the end. 


The Proposed Everglades National Park, U.S.A. 
By Dr. John Kunkel Small, New York Botanical Garden 


[2E proposed Everglades National Park, 
recently authorized by the Congress of the 
Jnited States, after thirty years agitation, is of 
mportanoe to all who are interested in outdoor 
ife. lta area (capable of enlargement) of two 
ihousand square miles is lees than that of several 
istional parks in the United States and elsewhere ; 
jut it surpasses in the abundance, variety, and 
votivity of plant and animal life. In most large 
arks life is in a decline. Variety is giving way 
© uniformity. Erosion is tearing down mountains ; 
species are disappearing ; plant and animal life is 
naintained with difficulty.in increasingly artificial 
sonditions. Such is not the case in the Everglades. 
Both at the outer fringes of mangroves and far 
within, land is naturally and continually increasing. 
Life in the warm humid climate is luxuriant, 
xotive—primeval, aa if species were making. 
Plants and animals live as they have for ages, 
ind as they may continue to live for years to 
some. 

The area (Fig. 1) is not technically within the 
ropica, but the Tropic of Cancer lies only seventy- 
ive miles distant, and ocean currents, prevailing 
winds, and migratory birds have found a strictly 
wopical rendezvous scarcely surpassed anywhere in 
»ongenial conditions and lack of disadvantages. The 
area, is about equally divided between land and 
water. The highest points of land are scarcely ten 
feet above tide, and the water has an average 
lepth of but a fathom or so. Most of the area is 
x0ceasible by boat in protected waters, a mode of 
transportation least disturbing to wild life. How- 
aver, when roads and trails are desirable they oen 
be built at little expense. 


ANIMAL LIFE 

There are few places where marine life is so 
abundant and active; the greater part of it is in 
continuous motion and change, either anchored or 
free swimming. On one hand, this fact can be 
observed and studied in the shallow crystal-clear 
waters of the vast continental shelf on which the 
Florida Keys now stand and which fringe the 
mainland. These waters are teeming with life, in 
almost innumerable quantities and variety. A 
handful of mud from a bleak and lofty area like 
the United States Great Smoky Mountam Park 
will remain motionless; a handful from the Bay 
of Florida will be in continuous motion as a result 
of the included active marine life. The kinds of 
lowest animals—sponges, jellyfish, oorals, ses- 
anemones, moss-animals, molluscs, sea-urchins, sea- 
cucumbers, starfish and stone liliee—Aare legion. 

Associated with these, fish of almost innumerable 
kinds, forms, and colours, and great range in size, 
abound in the waters, freeh and salt. The vast 
numbers of fish may be realized by the fact thet the 
schools are often so large that they fill bays and 
sounds to the exclusion of a great part of the water. 

Ascending in the life-scale, we find amphibians and 
reptiles. Frogs abound. Several kinds of large 
turtles are found, and the alligator and the crocodile 
are outetanding. Among serpents is the dangerous 
ootton-mouth moccasin and the largest and mostdan- 
gerous American reptile, the diamond-back rattle- 
snake, which sometimes attains a length of nine feet. 
Lizards are numerous, but most of them are small. 

More evident than the amphibians and .reptiles 
are the birds. The bird life of this region is pro- 
digious, ranging from the minute humming-bird to 
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the wood ibis and the golden eagle. Naturally, 
from the make-up of the oountry, both land and 
water birds abound. The latter are often seen in 
greater abundance. As & result of their feeding 
habita—diurnal and nooturnal—flooks of innumer- 
able birds, like flakes of snow in a storm, may be 
seen in flight both day and night. The sight of 
their going and coming between the feeding- 
grounds on a bright moonlight night, not to 
mention the uncanny noises of their cries and the 
swish of wings, is something never to be forgotten. 
Black and various colours of plumage are oon- 
tinually seen. Very conspicuous are the white and 
pink ibis and the rare roseate spoonbill, of which 
thousands, even hundreds of thousands, were 
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formerly seen at a time. The well-known egret is 
a decorative associate. The smaller highly coloured 
migratory birds pass this way, and are evident in 
seasón at this midway station. 

On the land, one finds the insects universal as 
well as yet innumerable. The numbers of kinds 
can be only roughly estimated. Fascinating and 
grotesque forms may be seen everywhere. A 
shart description of them would fill volumes. 
Many of the kinds are almost or quite microscopic ; 
but large and ornate butterflies and moths abound. 
Lees graceful but fascinating are the devils- 
horses, a showy grasshopper commonly six inches 
long which travels over the land by the million 
devouring vegetation as it goe. 

Mammals are present on the land and also in 
the water. Several species of the large quadrupeds 
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of eastern North America roam through th 
wilderness. Prominent among these are th 
panther, lynx, bear, deer. Curiously enough, th 
otter lives here just as it does in the Hudson Ba 
region. The larger aquatic mammals are th 
masaive sea-cow and the whale. 


PLANT LIFE 

Broad-leaved vegetation is the most eviden 
form of plant life to the casual observer, whethe 
it be in swamp, prairie, or hammock ; but unde 
neath it grow ferns and flowering plants bewilderin 
in attractiveness and variety. In this tropic: 
wilderness, vegetation grows to its full statur 
and natural age without interference from mar 
It is true the destructivences c 
Nature is rampant; but it i 
normal and in its way orderly 
Plante and animals grow rapid! 
and soon return to dust, & proces 
hastened here by a moist warr 
climate and the presence of & hoe 
of fungi and bacteria ever -ead; 
to do their work. In spite of th 
natural inroads, as the source c 
supply is inexhaustible, the flor 
is maintained while the lan 
gradually rises higher and highe 
above the tides. 

In the Everglades, tropica 
vegetation dominates; but th 
ranges of north temperate tree 
dovetail with those of the Wee 
Indian tropics. The north ter 
perate elements have extende 
southward through the hammock 
and along the cool waters of th 
prairies. The tropical ones hav 
been brought beyond the tropic 
by the warm ocean ourrenti 
the winds, and the birds; an 
thus planta of opposite temperature requirement 
mingle, and there is a unique balance in life-formi 

Withal it is a strange country, a land of anomalie 
and the groteaque. Here fish sing*; snakes ofta 
live in trees; epiphytes grow aa terrestrials 
terrestrials grow as epiphytes ; giant oak trees ar 
arbours for aerial plante and ferns; cacti grow i 
water; oysters grow on trees that dip into th 
creeks ; large pine trees and broad-leaved tree 
grow on rooks lacking soil; fig-trees grow a 
petriphytes trying to strangle the rocks; gian 
palms more than a hundred feet tall and caotu 
trees thirty feet tall grow as humus-planta 
strangler figs kill other trees, and often turn upa 
themselves and commit suicide. 


* On ths reef mmall fish attach themseives to the bull of a bor 
after dark and give off thear pamtire notes all night long. 
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Bioclimatic Zones of Australia* 
By Dr. J. Davidson, Waite Research Institute, University of Adelaide 


EMPERATURE and moisture are the chief 

factors affecting the-physical environment of 
erreatrial planta and animals. In association with 
oil type, they exert a dominating influence on 
yeographio distribution and seasonal abundance. 
n Australia, moisture is the chief limiting factor ; 
emperatures during winter are moderate, the 
nean for the coldest month being above 48° F., 
»xoept in parta of Tasmania and the highlands of 
Victoria and New South Wales. The essential 
ementa of climate, on which the availability of 
moisture depends, are precipitation and atmo- 
spherio humidity ; logs of moisture by evaporation 
influences the effectiveness of precipitation. 

During recent years, attempts have been made 
by various workers in climatology to develop a 
formula by means of which the efficiency of rainfall 
may be assessed in relation to the moisture require- 
menta of plante and animals. These investigators 
have taken into account the influence of tempere- 
ture and &tmoepherio humidity on the rate of 
evaporation from an exposed surface. The simplest 
formuls is the ratio proposed by A. Meyer in 1926, 
in which precipitation is related to evaporation 
by dividing annual values for rainfall by appro- 
priate values for atmospheric water vapour 
saturation deficit, both in inches or 
centimetres. Annual values for these elements are 
inadequate for bioclimatic studies, particularly in 
Australia, owing to the seasonal character of the 
rainfall and its unrelishility over the greater part 
of the continent. 

It is recognized that the best index to the 
relationship between climate and moisture at the 
soil surface is the ratio of precipitation to evapora- 
tion, the critical value being P/H =1; with 
decreasing values dryness increases, with increasing 
values wetness increases. Unfortunately, suitable 
records for evaporation are available at compara- 
tively few stations. 

Where adequate data for temperature, rainfall, 
atmospheric humidity and evaporation are avail- 
able they can be used to interpret the moisture 
and temperature ‘conditions’ in the environment 
of plante and animals. From the point of view of 
eoology, zones in which the essential elementa of 
climate can be assessed in this respect may be 
defined as 'bioolimatio ronee'. The flora and 


pe dere eter peer apace (Treas. 

Beas. Aust. 1 d under same it formed the gab. 

eta aner, tá the o (1926) of the A.N E. 
Y. »,» 


fauna of the different zonee may be related to 
similar or different environments. This emphasizes 
the significance of environment, in contrast with 
the conception of phylogenetic grouping of animals, 
implied in the boundaries of the faunal regions of 
the world as defined by Alfred Russel Wallace. 
The term 'bioolimatie zone’ was used by A. D. 
Hopkins (1921), who considered temperature to be 
the moet trustworthy guide to the range of the 
zones. Experimental work since that time has 
&bundantly demonstrated that temperature alone 
does not give a true index to the affect of alimate 
on the flora and fauna of an area ; the index must 
expree tho effect of moisture and temperature 
working in combination. 

I employed the Meyer formula as a monthly 
ratio (P/Sd) in order to assess the degree of 
wetness or dryness over Australia, month by 
month. For this purpose, P/Sd was interpreted in 
terms of evaporation, (P/E) by reference to recorda 
for evaporation at the capital cities. Values for 
P/# were computed for 235 stations in the Com- 
monwealth. The continent was divided into areas 
showing the areas and months in which values for 
P/E are greater or lees than 0-5 ; the value 0:5 waa 
selected tentatively as the minimum value, below 
which adequate moisture will not be available for 
general plant growth. The areas were grouped to 
form the five moisture zonee defined in Fig. 1. For 
each of these zones it is known how many consecu- 
tive months have values for P/E greater than 0-5. 

The intehsity of dryneas in any zone depends 
upon the number of consecutive months that 
values for P/E are lees than 0-5, together with the 
value of the ratio. The intensity of wetness in any 
zone depends upon the number of consecutive 
months in which values for P/H are greater than 
0-5, and the value of the ratio. In the central 
portion of Fig. 1, values for P/# are lees than 0-5 
for every month of the year; the region is classed 
as &n ecological ‘desert’, the vegetation is charac- 
terized by scacia - semi-desert, shrub steppe and 
porcupine grass climax associations. The bound- 
aries of this region, as shown in Fig. 1, differ some- 
what from those obtained by employing the 
climatic relationshipe of desert areas as interpreted 
by Köppen (1923). The arid regions are defined 
as having one to six consecutive months in which 
P/E exceeds 0-5 ; they have been grouped to form 
the arid and semi-atid sohes. The humid regions 
are defined as having seven to twelve consecutive 
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months in which P/Z exceeds 0-5; they have 
been grouped to form the semi-humid and humid 
zonee. It is of interest to note the small area of 
Australia, north of the Tropic of Capricorn, which 
falls in the humid zone. 

The temperature zones have been defined on the 
following basis : 

A. Hot—the mean annual temperature exceeds 
70° F. 
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B.' Warm Temperaie—the mean temperature 
for the coldest month does not fall below 48° F. 

O. Cool Temperate—the mean monthly tem- 
perature may fall below 43° F. during one to ftre 
months of the year. 

In local areas at high elevations in Zone O, the 
average monthly temperature may fall below 
43° F. for more than five months; these areaa 
may be classed aa having a cold climate. 

The methods desaribed above give a good index 
to the climate in the different zones; improve- 
ment in detail will be obtained when allowance 
can be made for the influence of additional factors 
affecting evaporation, such as air movements. 
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The boundaries of the various zones appear t 
give & better fit to the actual climate in the zone 
than those developed by Thornthwaite (1033) 
who assessed “‘precipitation effectiveness” by evalu 
ating the- P/F ratio from date for rainfall wni 
temperature. 

There ia a close agreement between the bio 
alimatio zones shown in Fig. 1 and the distributio 
of types of native vegetation; also there is 
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correlation between these zones and the di 
tribution of areas where partioular &agriculvur 
crops are grown, and the sheep and cattle carryir 
capacity of the pastoral country. This has s 
important bearing on the question of settleme 
in Australia. The methods may be useful as 
means of obtaining an estimate of the potenti 
population of the Commonwealth, on the basis 
land utilization and production. 

Jt is easier to aesee the influence on plani 
than on animals, of the physical environme: 
as determined by climate. This is particular 
so with active vertebrates which can resdi 
move away from adverse local conditions. 
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Obituary Notices 


Prof. E. B. Elliott, F.R.S. 


jROF. EDWIN BAILEY ELLIOTT, sometime 

Waynflete professor of pure mathematics in the 
Iniversity of Oxford, honorary fellow of the Quean’s 
ollege, and formerly fellow of Magdalen College, 
ied at Oxford on July 21 at the age of eighty-six 
ears. 

Prof. Elliott was the son of Mr. Edwin Litchfield 

Elliott, of Oxford, and was educated at Magdalen 
lollege School, from which he obtained a demyship 
4+ Magdalen College. He took his degree in 1878, 
fter obtaining first classes in mathematics, both in 
Aoderations and in the Final School, and in 1875 
vas awarded the senior university mathematical 
cholarship. In 1874 he was appointed fellow and 
nathematical tutor at the Queen’s College, holdmg 
he office for nearly twenty years, until in 1892 he 
vas elected to the Waynflete professorahip of pure 
nathematics, and so returned to Magdalen as a 
ellow. He resigned the profeesorship in 1922. He 
oined the London Mathematical Society in 1875, 
ind was for & long time an active member, serving 
m the Council for many years beginning from 1882 ; 
1e was president of the Society in 1896-08, being 
yreceded in the chair by Major MacMahon and 
ollowed by Lord Kelvin. 

All his life, Prof. Elliott produced a steady flow 
xf papers giving the resulte of his investigation and 
esearch. They are to be found in the Proceedings 
f the London Mathematical Sooisty, the Quarterly 
Fournal of Pure and Applied Mathematics, and the 
Messenger of Mathematics. His chief work was done 
n the algebra of invariants, but he also published 
mportant papers on Frullani's integrala, on other 
jefinite integrals, and on,differential invariants. 

When Sylvester went to Oxford as Savilian pro- 
'eemor of geometry, in succession to H. J. S. Smith, 
1e was full of his theory of reciprocanta and of the 
Sranaformation of differential operators, a theory very 
much akin to Sophus Lie's theory of oontinuous 
zroupe. Under the infinence of Bylveeter's enthu- 
asm, Elliott wrote a paper “On the Interchange of 
the Variables in certain Linear Differential Operators" 
(Phi. Trans. Roy. Soc., 1889). He was elected & 
fellow of the Royal Society in 1891.’ 

His great work, “An Introduction to the Algebra 
of Quantios” (first published in 1895, secand edition, 
1918), made Elliott's name well known to all English 
mathematicians, and thirty years ago was 6 tert- 
book for all studenta of higher algebra. He says in 
the preface, “The primary object of the book is that 
of explaining, with all the clearness at my command, 
the leading principles of invariant algebra. . . . 
Lucidity in mathematical works has often suffered 
from undue compreasion. My constant aim has been 
to guard against such a possibility here. . . . The title 
Algebra of Quantics’ is perhaps one of my own 
introduction. It probably needs no defence, and can 


scarcely fail to convey the right meaning. The mathe- 
matical world has now for half a century associated 
the algebra of invariants and oo-variante with the 
name of Cayley and with his ‘Memoirs on Quantice' 
so that it may perhaps be regarded as appropriate 
that & new work appearing in a year which has seen 
the close of the labours of the renowned &uthor of 
these mamoirs, and dealing with their subject, should 
bear & name whioh recalls his memory". 

It is interesting to note that in the “New English 
Dictionary" there are three quotations under the 
word *Quantio", the first being from Cayley (1854) 
whilst the last stands thus “1896. E. B. Elliott. 
(title) An Introduction to the Algebra of Quantioe". 
The book is a masterly exposition of resulta due to 
Cayley and Sylvester, and of those due to Salmon, 
MacMahon and Elliott himself. 

Elliott's last published paper (J. Lond. Math. Soo., 
1; 1926), which bore the title “A Simple Exposition 
of some Recently Proved Facts as to Convergenoe", 
was a proof of Hardy’s theorem that if b, denote the 
arithmetical mean of the positive numbers, G, ds, 
d. . . . Gy, and b> 1, then 
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This was an mequality of great interest to all workers 
in the theory of convergence, and Elliott's proof 
was greeted with enthusiasm by Hardy as the best, 
and in fact the last, word on the subject. 

All who have studied mathematics at Oxford in 
the last forty years will feel that they have lost a 
friend now that Elliott is gone. He was always ready 
to help and encourage his younger colleagues with 
criticiam and advice, and mathematics at Oxford 
owes him a great debt. A. L. Drxox. 
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Prof. P. Gardner 


Pror. Paor GABRDNAB was born on November 24, 
1846, and passed away on July 19 last, after a 
few days illness, interested almost to the last in 
ideas, persons and tbings, and above all, in his 
friends. He was educated at the City of London 
School, and after & year’s experience of business went 
to Christ's College, Cambridge, where he graduated 
with first-class honours in the Olassioel and in the 
Moral Sciences Tripos, and was elected a fellow in 
1872. He had already entered the British Museum, 
and under great chiefs, Lane Poole and Barclay 
Head, spent fifteen years in & remarkable combination 
of metrological and sethetio studies which deter- 
mined his outlook on antiquity, while it earned him 
European repute. In 1877 he visited Greece, at a 
stirring time; Myoenae and Olympia had been 
excavated; there was talk of work at Pergamon, 
and even around the Acropolis of Athens. In 1880 
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he was appointed Dimey professor of archwology at 
Cambridge, concurrently with his museum work ; 
and it was with this double experiance that he entered 
on his professorship of classical art and archwology 
at Oxford in 1887. Since 1880, too, he had been one 
of the original editors of the Journal of Hellenic 
Studies, and responsible for the high standard of 
scholarship and wide scope at which it aimed. 

Classical archwology was in ite infancy in 1887 
as an academic subject in Oxford. Gardner's only 
predecessor, Sir William M. Ramsay, had been 
interested in exploration and in epigraphy, and had 
spent much of his time in travel. There were valuable 
collections, the ‘Arundel Marbles’ and the like from 
seventeenth century patrons of learning; and the 
new Keeper of the Ashmolean Museum, Sir Arthur 
Evans, was accumulating new materials in classical 
as well as prehistoric archmology. But there were 
few books, no casts or place for housing them; 
for & disastrous bargain had glutted the Univeraity 
Galleries with replicas of the works of Sir Francis 
Chantrey. But even before the reorganization of the 
Ashmolean Museum, and as part of a comprehensive 
plan, originals were installed, casts were acquired, and 
& modest work-shed was provided. Gardner’s own 
conviction, bred of museum expetience, and illustrated 
by his monumental 'Numismatio Commentery on 
Pausanias" (1887), that in ancient coins we have a 
compendious and inexhaustible series of miniature 
illustrations of all aspects of Greek art, as well as of 
religious belief and local tradition, gave him initial 
advantage in planning his aoedermio programme 
under such conditions, and in dealing with such early 
pupils as Sir George Hill and Dr. J. G. Milne. The 
breadth of Gardner’s interests at this time is illus- 
trated by his share in a collaborated ‘Manual of 
Greek Antiquities” (1892) ; his judgment and critical 
taste by his “Catalogue of the Ashmolean Vases” 
(1895) and “Sculptured Tombs of Hellas” (1896), 
and his deep philosophic mterest in gethetio problems 
by his “Grammar of Greek Art" (1905). 
became more numerous, systematic publication was 
leas frequent, especially since there was no depart- 
mental staff, and only ocodsional lectures by coll 
tutors supplemented the professor's own teaching. 
For many years, Gardner did the work of a college 
. tutor for all his men, as well as his own. But he was 
& frequent contributor to the Numismatic Chroniols 
and ihe Journal of Hellemio Studies, and remained 
an editor of the latter until 1926. 

It was during this later period too, from the publioa- 
tion of "Exploratio Evangelica” in 1899, that he 
allowed himself to give expreesion to his profound 
interest in the critical and historical aspects of early 
Christianity, in regard to which he combined what 
were then advanced liberal views with a simple 
reverence and personal piety which commended his 
scholarship and philosophical outlook to a witler circle 
of readera. From 1915 until 1923 he was president 
of the Modern Churchmen’s Union, and remained ah 
intimate and trusted counsellor of theologians of 
many schools. Though he took little public part m 
university business, he was a convinced advocate 
of research as an essential of university trdining, 
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and of facilities for it after graduation; and his 
“Oxford at the Cross Roads” (1008) expressed 
frankly and strongly what only a few of his colleagues 
had then begun to envisage olearly, still leas tc 
advocate or practise. 

In 1925 Gardner retired as emeritus profeasor, but 
continued for some years to publish, and even, on 
occasion, to lecture; combining in his “*Principlee 
of Obristian Art" his two dominant interesta. In 
1934 a slender volume of ‘“‘Autobiographica” unveiled 
much that only intimate friends appreciated or sua. 
pected, of his devotion to scientific truth, to the 
interpretation of beauty in men’s handiwork, and to 
the realization of his own high standard of living. 

J. L. M. 


Dr. A. H. Church, F.R.S. 


Dr. Eprrg Pune Sucre, of the Department of 
Botany, University College, Dundee, writes as follows : 

As an old student of A. H. Church, I should 
like to add a few words of appreciation and recollection 
to the obituary notice appearing in NATUBA of May 22. 

No one who has not had the privilege of studying 
under Church oan fully appreciate the manner of man 
he was. To his studenta he was an unfailing (but not 
an uncritical) friend. No slip-shod or incomplete 
work was tolerated : everything had to be done to a 
finish, in which he set an example by his unremitting 
application to his own research. But it was his dis- 
passionate accuracy and integrity of purpose which 
created the deepest impression. . 

Church was an inspired teacher. The condensed 
and often oryptio English of his writings (which has 
prevented their full appreciation) became clear and 
enthralling when expanded in lecture or tutorial. 

Church’s writings have not yet taken the place they 
deserve in botanical literature, partly on account 
of their difficult style, and partly because they 
were all m advance of their time. The “Types 
of Floral Mechaniam”, for example, contains the 
prolegomena to a setious theory of the flower, which 
has scarcely been assimilated after twenty-nine years. 
I was told by Church that he had the remaining 
material of his projected study of the flower oom- 
pleted, but that the expense of publication was 
prohibitive. I do not know whether any project is 
on foot for a memorjal to Church at Oxford, but I 
can think of no more appropriate tribute to his 
memory than to assist in the publication of his 
floral studies (if they still exist). 


Wu regret to announce the following deaths : 

Sir Edward Devson, Bart., K.C.M.G., an authority 
on Oolonial trade and Imperial economics and a 
trustee of the Imperial Institute, on August 7, aged 
sixty-two years. i 

Sir David Masson, K.B.E., F.R.S., emeritus 
professor of chemistry in the University of Melbourne, 
aged seventy-nine years. 

Prof. F. O. B. Schiller, emeritus profeesor of philo- 
sophy in the University of California, on August 6, 
aged seventy-three years. 
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News and Views 


Bicentenary of Dr. Charles Hutton, F.R.S. 


Ox August 14 occurs’the bicentenary of the birth 
of the well-known English mathematician Dr. Charles 
Hutton, who for thirty-four years held the chair of 
mathematics at the Royal Military Academy, Wool- 
wich, and who for a long period was & prominent 
member of the Royal Society. Born m Newcastle- 
upon-Tyne, Hutton was the son of a colliery labourer 
and though he attended a dame’s school in the 
Gallowgate, he was almost entirely self-taught. He 
began life as an assistant teacher at Jesmond, and 
from 1760 until 1778 he conducted a school of his 
own in Newcastle and while doing so contributed to 
the Ladies Diary and other periodicals, and pub- 
lished some excellent elementary works on arithmetic, 
book-keeping and mensuration. The failure of a 
bridge in his native city led him to write his ‘‘Prin- 
ciples of Bridges and the Mathematical Demonstra- 
tion of the Laws of Arche”, and in 1778 after a 
severe competitive trial he was appointed to the 
professorship at Woolwich, where he worked until 
1807. In 1774, he was admitted to the fellowship 
of the Royal Society ; in 1775 he made the caloula- 
tions in connexion with Maskelyne’s experiments at 
Schiehallion, Perthshire, for determining the mean 
density of the earth, and in 1779 was made LL.D. 
of the University of Edinburgh and foreign secretary 
of the Royal Society. This position he held until 
1788, when complaints having been made of the way 
he had carried out his duties, he resigned. Sir Joseph 
Banks was then president, and Hutton’s resignation 
raised a storm of protest at the way he had been 
treated. At a meeting of the Society on December 18, 
1788, however, when Hutton submitted his '*Defenoe", 
a resolution was passed stating “that if Dr. Hutton 
hath been in the opinion of any Member of the 
Society incriminated, it ig the opinion of the Society 
that he hath fully justified himself". 


Hurrow already in 1778 had been awarded the 
Copley Medal for his paper on “The Force of Fine 
Gunpowder, and the Initial Velocity of Cannon 
Balls”, and for many yeers he continued to add to 
mathematical literature. In 1785 he published his 
“Mathematical Tables” and this was followed by his 
“Tracts on Mathematical and Philosophical Subjects”, 
hia “Compendious Measurer" and his ‘Elements of 
Conic Sections”. In 1795 he published his ‘‘Mathe- 
matical and Philosophical Dictionary” which was 
described by the “Encyclopaedie Britannica” as the 
most valuable contribution to scientific biography 
that had yet appeared in England. In 1808, with the 
n&turalist Dr. George Shaw (1767-1818), and the 
physician and chemist Dr. George Pearson (1761— 
1828), he began the abridgement of the Philosophical 
Tronsactions, an arduous task which occupied him 
for six years and for which he received £6,000. 
Retirmg from his post at Woolwich in 1807 on & 
pension of £500 per annum, he took up his residence 


in Bedford Row, London. Recognized as & moet 
skilful teacher and a man of amiable character, he 
died on January 27, 1828, in his eighty-sixth year 
and was buried in the family vault at Charlton, 
Kent. His “Life” was written by his suooceeeor at 
Woolwich, Dr. Olinthus Gregory. 


Digestive Troubles among Omnibus Workers 

THE belief that gastric disorders are unduly 
common among buamen is widespread among the 
men themeelves and their leaders. The problem was 
placed before the Industrial Health Research Board, 
and considered by a joint Committee of the London 
Passenger Transport Board and the Trade Union of 
Transport and General Workers, and it was the 
unanimous opinion that an answer should be sought 
to the following question: Do omnibus workers 
suffer from digestive complaints more frequently or 
more severely (or both) than other groups of workers 
of similar economic and social position ? The Com- 
mittee of the Industrial Health Research Board 
considered that the investigation of the problem had 
in the first place to be statistical, and it was decided 
to make a comparison of the incidence of sickness 
(limited to periods of more than two weeks’ duration) 
among omnibus workers and tramway workers. The 
investigation was undertaken by Dr. Bradford Hill, 
and the resulta of his inquiry are now published 
(Report No. 79. Medical Research Council Industrial 
Health Research Board.  H.M. Stationery Office. 
Price 6d. net) An examination was made of tho 
sickness records of omnibus and tramway workers in 
the employ of the London Passenger Transport 
Board. The data were extracted for the years 1925— 
26 and 1938-85, but the records of the first period 
were found to be unsatisfactory and the analysis of 
the sickness experience was therefore confined to the 
data relating to the years 1933-35. The age distri- 
butions of the omnibus and tramway workers differ 
considerably, and it was necessary to compare the 
occupational groupe age by age, and in reaching a 
comparative figure for all ages to allow for the 
differences in the age distributions. 


Ir is found that the omnibus drivers at alleages 
had in 1983-85 a relative exceas of gastric sickness 
(that is, in proportion to sickness from all causes) of 
12-14 per cent over the figure shown by the tramway 
drivers. In the same way, it is found that the 
omnibus conductors at all ages had a relative excess 
of gastric sickness of 15-18 per cent over the figure 
shown by tramway conductors. But this relative 
excess varies very considerably with age, for omnibus 
drivers being confined to the age-group 30-49, and 
for omnibus conductors to the age-group 20-39, and 
the higher figures at these ages must be balanced by 
the lower figures at other ages. When this correction 
has been made, taking only sickneases of more than 
two weeks’ duration and & wide group of diseases as 
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attributable to gastric causes, it is found that there 
was in 1988-35 some excess of gastric illnesses 
recorded among omnibus workers ag compared with 
tramway workers at those age-groups to which the 
majority of the former belongs, though at these ages 
the total sickness experience, from all causes, of the 
ommibus workers was rather more favourable than 
that of the tramway workers. - 


Japanese Trawlers in Indian Waters 

A LEADING article in Ourrent Sotence of May directa 
attention to the rapidly increasing activity of 
Japenese trawlers in the Bay of Bengal. On more 
than one occasion the Government of India has 
been warned that unless adequate steps were taken 
to improve and develop Indian fisheries in Indian 
waters, some other country would sooner or later 
step in and exploit this area for its own benefit; but 
with the exceptions of the Government of Madras 
and, more recently, of Bombay, little or nothing has 


been done by either the Central or Provincial Govern- ` 


mente. For some years past the average catches 
made by Japanese trawlers operating in the Pacific 
have been steadily decreasing, partly owing to 
increased competition but alao in the main, no doubt, 
owing to over-fishing, and in consequence they are 
now seeking for more profitable areas in other waters. 
Bo long ago as 1908-9, the Golden Orown carried out 
a series of experimental trawls for-the Government 
of Bengal, and these showed that there were a 
number of excellent trawling grounds im this area. 
The average catch obtained compared very favour- 
ably with those taken in European waters. The 
experiment was & failure from the financial side 
mainly because of difficulties in the distribution and 
marketing of the catches. 


Indian Coastal Fisheries and their Exploitation 

Ir the Japanese now working in the Bay of Bengal 
can overcome the marketing difficulties, there seems 
to be no doubt that they will very materially increase 
the supply of fresh fish in those porte to which they 
bring their catches, and im this respect will benefit 
the inhabitants; at the same time, ib must be 
remembered that this is but one side of the fishing 
industry and that much material is obtained in the 
trawl that can be turned, by suitable treatment, to 
other uses, such as the preparation of dried and 
galted* fish and the manufacture of fish-oil, fish-meal 
and even fish-manure. In the past, the bulk of 
the fish guano that is prepared in the Province 
of Madras ia exported, through Ceylon, to other 
countries and particularly to Japan; the value of 
this export rose, under the fostering care of the 
Madras Fishery Department, fram 188 tons, valued 
at Re. 18,648, in 1910-11, to 32,000 tons, valued at 
Ra. 24,40,000 in 1922-28, and in 1927-28 it had 
risen even further to 100,000 tons. If the Japanese 
trawling in the Bay of Bengal proves to be a succesa, 
it is highly probable that in the very near future 
there will be a marked falling off in the sales to Japan 
of these Indian fishery producta, to the great 
detriment of the Madras fishermen. 
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THR present Japanese invasion of Indian waters 
appears to have commenced in 1985; but its origin 
can probably be traced back to several years earlier. 
In 1928-30 the Japanese commenced a surreptitious 
exploitation of the Trochus-shell beds of the Andaman 
and Nicobar Islands by divers working from motor- 
boats that were based on Singapore, and this in- 
creased to such an extent that the Government of 
India appointed a fishery research officer in 1981. 
Unfortunately, owing to lack of proper supervision, 
undersized shells were fished and, in the absence of 
any petrollmg vessel, grounds that were supposed 
to be closed were poached, while considerable poach- 
ing on the authorized grounds was carried out by 
unlicensed vessels: in consequence, the ahell-beds 
were rapidly decimated and will take many years to 
recover. Some of these motor-boats brought with 
them their fishing nets, and an experiment carried 
out off Port Blair showed that these nets could be 
used in these waters with. very considerable success, 
one boat after an absence of two days returning with 
a catch of about 1j tons of fish. The natural resources 
of the ocean are everywhere open to all nations 
outside the three-mile territorial limit, but unless 
adequate patrolling of these Indian coastal waters 
by fishery-protection vessels is carried out—and in 
view of the great length of coast-line involved this 
would seem to be impossible—Japanese trawlers will 
certainly exploit the inshore waters, should experience 
prove that they are profitable trawling-grounds. A 
comparison of the various species of fish brought to 
market by the local fishermen of Akyab in Burma 
and Puri in Orissa, on opposite sides of the Bay of 
Bengal, with those taken by the Golden Orown, 
reveals that a large percentage are identical. These 
local inshore fishing-grounds extend out from the 
coast for distances varying from about five miles up 
to as much as 10-15 miles; thus, even were the 
territorial limit of three miles strictly enforced for 
these trawlers, there can be little doubt that such 
trawling by Japanese vessels will affect adversely, 
and perhaps seriously, the Indian coastal fishmg 
industry. 


National Institute of Sciences of India . 

Pror. M. N. BaHa informs us that the Govern- 
ment of India has decided to make a grant-in-aid 
of Re. 6,000 per annum to the National Institute of 
Sciences of India, Calcutta, with effect from 1937-38. 
The grant will be subject to the followmg conditions : 
(1) Provision should be made for a nommee of the 
Government of India on the Council of the Institute. 
(2) An annual report of the working of the Institute, 
together with a duly audited statement of accounts, 
should be furnished regularly to the Government 
of India. (8) The Institute should tender advice 
on any scientific problems which may be referred to 
it by the Government of India and discharge any 
other functions which may’ be assigned to it by the 
Government of India. No provision exista in the 
current year’s budget of the Central Government for 
this grant. It is proposed, however, to inolude a 
sum of Ra. 12,000 m the budget estimates for 1938-39 
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on account of the grant for the year 1937-38 and 
1938-39 and, subject to the vote of the Legislative 
Assembly, steps will be taken to pay this amount 
early in the year 1038-39. 


Devices for Fighting Fires 

IN the High Tension Conference held in Paris in 
June interesting discussions took place as to the 
relative merita of fire-fighting equipment. In Part à 
of an article by T. Rich in the Electrician of July 16, 
the latest opinions of French engineers on the devices 
used in practice are given. For protecting trans- 
formers and alternators of large output, alarm in- 
dicators are used as well as extinguishing appliances. 
They are of the fired type which operate automatio- 
ally when the station bas no attendants and when 
the generators are very large. The movable apparatus 
generally used consists of extinguishers, boxes of 
sand, blanketa and water jete directly connected to 
the mains or to a foam generator. Gas masks, smoke 
fans and emergency lamps are auxiliary apparatus. 
Portable extinguishers are only used for very small 
flrea. It is important that the material used should 
be a bad conductor of electricity, as small fires make 
a close approach necessary and the jet may give & 
dangerous shock. Carbon tetrachloride has high 
extinguishing powers and it is not a good conductor. 
But at high temperatures it decomposes into & gas 
that is corrosive and poisonous, so that & gas mask 
is desirable although it entails a loas of time. Methyl 
bromide is generally thought to give out lees 
poisonous fumes but it is expensive. Saline solutions 
with & bese of potash have & high extinguishing 
capacity but they are dangerous tq use as the jet is 
a conductor. Carbonic acid snow is not such & good 
extinguisher but’ ita use entails no danger to per- 
sonnel. It can be used without cutting off the current, 
and so is useful in the case of small fires, but the risk 
of re-ignition is serious. Fire-resisting blankets are 
used to put out burning olothes on persons. They 
should be kept in metallic cases with anti-moth 
material and a window should be put in the case to 
ensure that the contenta have not been borrowed for 
other purposes. ‘Atomized’ jets which work under 
a high pressure have been found useful both in putting 
out oil fires and cable fires. For hoses rubber is 
better than woven material. Each ‘fire’ point at an 
electric station should have a sand box with wood 
shovels, & gas mask and a lantern. 


Annual Report of the Ministry of Health 

Ts eighteenth annual report of the Ministry of 
Health, 1986-87, has been recently issued (H.M. 
It consists of an intro- 


583 for pulmonary, and of 109 for non-pulmonary, 
tuberculosis. Notifloations of diphtheria were 7,290 
leas than for 1985, but still considerably in excess of 
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those for 1983. Of enteric fever, 2,493 cases were 
notified, compared with 1,750 in 1935, the imorease 
being mainly due to the epidemic last summer at 
Bournemouth, Poole and Christchurch. Publio 
analyste examined 146,438 samples of food and drugs 
—a record number—of which 7,802 were reported 

inst. Of this total, 80,082 were samples of milk 
and 7,588 those of butter. Under slum clearance and 
rehousing, up to the end of last year 100,355 houses 
had been demolished and 127,558 houses built to 


than £65,000,000 of Exchequer money was spent in 
1936 on services administered by the Ministry, but 
only £2,200,000 of this was expended on central 
administration. 


Apparatus for Testing Petroleum and Related Products 
A OGATALOGUA of scientific apparatus is necessarily 
& classified list of separate items and to repay reading 
must be clearly printed, attractively set out, ade- 
quately illustrated and up to date. Messrs. Gallen- 
kamp and Co.’s catalogue (No. 96A, 1937 Edition) 
listing apparatus for testing petroleum, tar, asphalt 
and their producta, fulfils all these requirements and 
will be of definite interest to those engaged m the 
examination of these substances. The listed ap- 
paratus includes types standardized for routine tests 
by the Institution of Petroleum Technologists, the 
Standardisation of Tar Producta Test Committee, the 
British Standards Institution and the American 
Society for Testing Materials, as well as many other 
special forme which for one reason or another have 
not been so standardised. The drawings, in gemeral, 
have been executed with due attention to detail, 
although on p. 35, an unsuitable type of ring burner 
has been included in the diagram of the apparatus 
for the determination of water in asphaltic sub- 
stances; on p. 48, the position of the thermometer 
in the R and B softening pomt apparatus is moorrect 
and on the same page, the K and 8 softening point 
apparatus depicted is not the standard type specified 
by the S.T.P.T.C. The arrangement of the sub- 
divisions is at present somewhat haphazard, neces- 
sitating frequent reference to the index; it could be 
improved by the substitution of an alphabetic order 
on the linee of the Institution of Petroleum Taohno- 
logista’ hand-book. ‘Despite these defecta, the 
catalogue will be appreciated by technologists 
specializing in the flelds indicated m the title. 


Natural Colour Eclipse Photography 

Wm have received from Mr. Edward R. Hewitt, 
of 127 East 2lst Street, New York, & correction 
of the statement, quoted in NATUEM of March 18, 
that the National Geographic Magasins of February 
contained the ‘first natural colour photograph of 
& total solar eclipse ever reproduced. Mr. Hewitt 
informs us that the Scienixflo American of April 1926 
reproduced a colour photograph, made by him, of 
the total eclpse of January 24, 1925, and has sent 
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us & copy of the reproduction. Mr. Hewitt, in 1925, 
used Autochrome plates specially sensitized by him- 
self, and his camera had a focal length of 8 ft. Dr. 
Gardner, in 1936, used Dufay colour plates and a 
camera of 19-ft. focal length. Owing to the greatly 
differing circumstances, any detailed comparison of 
the two pictures would be invidious. The picture 
Mr. Hewitt has sent us is about a tenfold enlargement 
of the original, and shows a yellow coronal image 
extending to about a fifth of a solar radius from the 
limb, so that on the original plate the coronal image 
can only have been about 0-6 mm. acroes, whereas 
Dr. Gardner's picture was reproduced at about 
actual size and showed a corona extending to about 
& solar radius or about 20 mm. on the original plate. 
In view of the low resolving power of colour plates, 
it would be absurd to expect much recognizable 
detail on the 1925 plates, and indeed there is only a 
suggestion of coronal form, and the colout is presum- 
ably in error, but the photographs had the value of 
demonstrating that oolour platea could be made 
sensitive enough to photograph a total eclipse. 


Plant Diseases and Pests of India 

Science and Culture contains an mteresting review 
of “Bome Plant Diseases and Pests of India and their 
Control” by Amil Mitra (2, Nos. 8 and 9, Feb. and 
March 1987). The paper should serve the useful 
purpose of directing attention to the serious nature 
of plant disease, for ıt includes succinct references 
to the monetary or percentage loeseg occasioned by 
many fungi and insect peste. These are sufficiently 
convincing. The world’s loss through the activities 
of various rust diseases of wheat is estimated at 
about £60,000,000, and India bears about £4,000,000 
of this. A smut disease of the Jowar crop, caused by 
the fungus SpAacelotheca sorghi, causes a loea of 20—25 
per cent, and m the Bombay Presidency alone, this 
means & cost of two crores of rupees (about £2,000,000). 
Sugar cane mosaic, caused by a virus, often lowers 
the yield of sugar by 30-35 per cent, whilst a wilt 
of the pea crop caused by the fungus Fusarium 
Vasinfectum seems to cause the highest percentage 
damage, for more than half the crop is often lost as 
a result of ite depredations. The review mentions 
the particular methods of control for each disease or 
pest, which have been found most effective in 
practice. A few insect and eelworm enemies are 
mentioned, but the main emphasis of the paper is 
that of a mycologist. i 


Journal of Parapsychology 

Aw introduction by Prof. Wm. McDougall gives 
reasons for the publication of & new journal, the 
Journal of Parapsychology, and making cleer ita 
object. Throughout the ages, people have asked : 
Are mental processes always and everywhere de- 
pendent upon material and physical organizations ? 
What are the relations of mind and matter ! Do the 
volitions and beliefs of men make any difference to 
the historical course of the eventa of the world? 
Is the physical oo-extensive with the mental and the 
powers and potentialities of mind to be defined by 
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the laws of the physical sciences? For the moet 
part, the psychology studied in the universities has 
not concerned itself experimentally with these 
problems, and such work as has been undertaken 
has generally been the leisure-time pursuit of 
interested amateurs. Prof. McDougall thinks that 
all those phenomena vaguely denoted by the phrase, 
‘psychical research’, ought to be the study of tramed 
scientific workers in the universities, both in the 
intereste of the development of knowledge and of 
the public. A beginning was made at Duke University 
in 1980 to study what the researchers called ‘extra- 
sensory’ perception. In order that the experiments 
made in one laboratory may be repeated by other 
workers, it seemed desirable that there should be a 
journal. The need for multiple repetitions by different 
observers of all experimenta purporting to give 
positive resulte is greater in this fleld than in others. 
The word parapsychology is chosen to denote the 
more strictly experimental part of psychical research. 
The journal is published quarterly, and the first 
number is dated March 1937 (Durham, N:O.: Duke 
‘University Prees. Subscription 3 dollars a year). 


Cist Burial at Blaydon-on-Tyne 

An interesting example of a cist burial is reported 
from Blaydon-on-Tyne (The Times, Aug. 6). The 
discovery was made by workmen digging in a sand- 
pit, who uncovered the broken upper slab of the 
chamber. The dimensions of the cist were 8 ft. 8 in. 
in length, 2 ft. 8 in. wide and about two feet in depth. 
The interior was filled with sand, but among the 
contents were found a human skull and bones of the 
skeleton. With them was a flint knife about two 
inches in length. The site was visited and the cist 
examined by Mies G. M. Scott, assistant curator of 
the Hancock Museum, Newcastle, Mr. W. Bulmer, of 
the Corbridge Museum, and other authorities of the 
locality, in whose opinion the find belongs to -the 
Bronze Age and is to be assigned, notwithstanding 
the absence of the beaker which might be expected, 
to a date at about 1500 s.c. A burial with skeletal 
remams of a somewhat earlier date was found on 
Summerhill, not far away, seven years ago and is 
on view as reconstructed in the Hancock Museum. 


National Museums of Natural History 

FimquuwT visita from, and even interchange of, 
the staffs of the larger museums of the British 
commonwealth of nations, as referred to in an article 
in Natunw of January 9, has evidently the strong 
approval of Mr. Frederick Chapman, the well-known 
authority on the Foraminifera, who has written to 
us from Melbourne on the subject. The ‘Australian 
Museum’ is situated at Sydney and there is the 
‘Melbourne National Museum’, which from the 
wealth of its collections, especially palwsontological, 
must be regarded as also of the highest rank. It is 
immaterial that one museum may be richer than the 
other in some sides of biology, for such must always 
be the case. The important matter is that tightening 
of the bonds between all the museums in question, 
which has the approval of the Museum Association 
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? Australia. Further, we understand that a repre- 
mtative of this Association was deputed to discuss 
iis with the trustees of the British Museum this 
mmer. When can we expect to hear the result of 
iis discussion ? ` 


esearch at Armstrong College 
Frox Armstrong College, Newcastle-upon-Tyne, 
© have received a report for 1935-36, somewhat 
elated, by the Standing Committee for Research. 
he importanoe of some of the work accomplished 
ith the help of the Committee’s small subventions 
iwenty-six grants amounting in the aggregate to 
846) is well brought out in an eighteen-page summary 
refixed to the individual reporte of the recipients 
nd list of publications. An obvious advantage of a 
und such as that administered by the Committee, 
nappropriated in advance to specified fields, is that 
ta administration compels representatives of different 
ta to take an interest in research in each 
'ther's flelds, and this promotes mter-departmental 
ollaboration in research, instances of which are cited 


n the report. Of the role of philosophy in the _ 


Jniversity, the Committee takes & liberal view, for it 
efers to works emangting from the College’s Depart- 
nent of Philosophy as “‘origmal contributions towards 
he formation of that background of knowledge 
vhich forms, or should form, the background of 
miversity education". 


American Documentation Institute 

Tus American Documentation Institute was in- 
orporeted at a meeting m Washmgton on March 13 
8 & corporation ‘not for profit” but for educational, 
iterary and scientific purposes. The first objective 
f the new organization is to develop and apply the 
iew technique of microphotography to library, 
cientifico and other material. This national organiza- 
ion was foreseen as an outline of the documentation 
otivities of Science Service when they commenced 
n July 1985. Bibliofllm Service has been conducted 
xy ‘Beience Service in co-operation with the Library 
of the U.S. Department of Agriculture as & service 
x» research workers, and in auxiliary publication 
ibrough muorofilm, leading &o&demio and scientiflo 
journals have oo-operated. 


Cytological Technique 

A sHORT but useful pamphlet giving an “Outline 
of Cytological Technique for Plant Breeders” is 
issued by the Imperial Bureau of Plant Genetics 
(ls. 0d.). Genetios and: cytology have become so 
intimately interwoven in their resulta that every 
plant breeder needs to have some knowledge not only 
of chromosome investigations but also of the methods 
of cytology. The various techniques Involved are 
sufficiently exacting if satisfactory resulte are to be 
obtained. This pamphlet gives an &ooount of the 
paraffin method, the amear method and a short 
statement containing the essentials of technique in 
the use of the microscope, the methods being based 
mainly on the schedules in use at the John Innes 
Horticultural Institution, Merton. 
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Microscopy: the Quekett Microscopical Club 

Warson’s Microscope Record of May (No. 41), 
among other matter, contains an account by Mr. 
J. F. Stirling of the microscope used by John Dalton, 
now in the posseasion of the Manchester Literary and 
Philosophical Society, and an article by the editor 
on the appropriate eyepiece to use with certam 
objectives. Two new species of Bdelloid Rotatoria 
are described by Mr. W. E. Gamer in the Journal 
of the Quekeit Microscopical Olub of April (Ber. 3, 
E, No. 7, p. 280). Mr. W. E. Watson Baker is the 
new president of the Quekett Club, which is holding 
its annual conversazione on October 12 in the rooms 
of the Royal Society at Burlington House. 


Conference on Protection against Natural Disasters 

Tum first ‘Conférence internationale pour la pro- 
tection contre les calamités naturelles" is to be held 
at the Paris Exhibition on September 18-17. The 
following titles of sections of the Conference indicate 
its scope: vulcanology and seismology, meteorology, 
xoology and epidemiology, economic and social 
crises (fires, famines), assurances. The organizers of 
the Conference are the Commission Frangaise d’études 
dee calamités, one of a dozen such national com- 
missions which owe their existence to the initiative 
of the editorial board of the scientific periodical, 
Matériaux pour Péuds des calamités, established in 
1924 by M. Raoul Montendon. In that year the 
Italian commission was formed. Ita president is 
Giovanni Ciraclo, who is also president of the Union 
internationale de secours founded by the League of 
Nations m 1927, when the French commission was 
formed. Later, similar bodies were established in 
Austria, Belgium, Bulgaris, Chile, Czechoslovakia. 
Greece, Hungary, Italy and Switzerland. Others are 
in course of formation in Russia and Yugoslavia. 
The opening session will be presided over by the 
Under-Secretary of State for Scientific Researches 
and the closing session (to be followed by a reception 
at the Hétel de Ville and a banquet) by the Minister 
for the Coloniés. Admission to membership of the 
Conference Involves payment of a fee of 100 francs, 
exclusive of the charge of 40 france for participation 
in the banquet. Membership will carry the right of 
free entry to the Exhibition during the Conference. 
The addreas of the secretariat is: Laboratory of 
Applied Entomology, 45 bis, rue de Buffon, Paris, 5°. 
The secretariat will, if desired, reserve bedroom’ for 
members. 


Comet Finsler 


PamprorroN for the place of Finsler’s Comet for 
the next three weeks is given 1n Announcement Card 
No. 421 issued by Harvard College Observatory. 
The ephemeris is based on a parabolic orbit computed 
by Dr. A. D. Maxwell of the University of Michigan. 
The time of deduced perihelion passage is August 
15.769040 U.T. This comet was discovered on July 4 
last by Finaler ab Zurich; it was then of the 7th 
magnitude. It is now possible to locate the comet 
with the naked eye. The followmg predicted positions 
at 02 U.T. show that the comet will pass 8° or 4° 
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west of the bright star, Arcturus, between August 22 
and 28. In the latitude of Londén, Arcturus seta in 
the north-west about an hour after midnight (Summer 
Time) in the middle ‘of the month. 


Date BA. Deo. Date RA. Dee. 

Aug lí  18h.30-tm.-- 15*' O4/ — Aug. 20 14h Of-5m.4- 13* 10 
» 16 18 400 87 54 » $8 14 O14 41011 
„œ 18 18 4T8 815 n D 14 069 + 7 26 
n 30 13 583 + 25 57 Sept. 1 14 O78 + 501 
» 3 313 570 + 21 07 » 3 14 082 + 254 
n 24 14 00-1 + 16 56 

Announcements 


Tua following research fellowships in tropical 
medicine have recently bean awarded by the Medical 
Research Council: Senior fellowship to Dr. Frank 
Hawking, assistant lecturer in pharmacology, Welsh 
National School of Medicine, Cardiff; this js tenable 
for three years, for investigations to be made mainly 
in the tropics. Dr. Hawking will work in Africa on 
the chemotherapeutic treatment of sleeping sickness. 
Junior fellowships: D. A. Cannon; J. L. Dales, 
assistant pathologist, Royal Hospital, Sheffield ; 


I. W. MacKichan, house surgeon, London Hospital. . 


Ow the recommendation of the Agricultural 
Research Council the following awards of agricultural 
research scholarships, studentahips for research in 
animal health and veterinary scholarships have been 
made by the Ministry of Agriculture and Fisheries 
and the Department of Agriculture for Scotland: 
P. J. Faulks (plant physiology), R. 8. Russell (plant 
physiology), F. H. Malprees (nutritional chemistry), 
J. Wilson (plant genetics), G. H. L. Dicker (entomo- 
logy), J. W. Whittick (animal pathology), F. D. 
Asplin en diseases), Miss K. M. Massey (poultry 


Tru following awards for 1037-38 have recently 
been made by the Salters’ Institute for i 
Chemistry and approved by the Court of the Salters’ 
Company: a fellowship has been renewed to L. M. 
Baxt, Imperial College;  fellowshipe have been 
awarded to R. H. Freak, University of Oxford, A. J. 
Shorter, University of Birmingham, J. L. Tuck, 
University of Manchester, and 8. H. Wade, Imperial 
College of Boienoe and Technology ; the Salters’ 
Institute has aleo awarded forty grants-m-aid to 
young men employed in chemical works in or near 
‘London to asst them in their studies. 


Dz. J. AxpmEson has been appointed representa- 
tive of the Scottish Beekeepers’ Association on the 
Bee Research Committee that advises it in regard to 
investigations on bees carried out at Rothamsted. 
Dr. Anderson is well known for his special knowledge 
of bee problems and for him admirable work in 
Scotland in applying science to the solution of the 
beekeepers’ difficulties. 


Eragmr honorary memberships of the Engineering 
Institute of Canada were conferred at the semi- 


centennial meeting of the Society held in Montreal 
recently. The engmeers honoured include Sir Alex- 
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ander Gibb, president of the Institution of Civ 
Engineers; the Hon. C. D. Howe, Minister c 
Transport, Ottawa; the Hon. Grote Btirling, forme 
Minister of National Defence, Kelowna ; Prof. R. W 
Angus, professor of mechanical engineering at th 
University of Toronto; Dr. George Herrick Duggar 
a past-president of the Engineering Institute c 
Canada and chairman of the Dominion Bridg 
Company, Montreal; and Mr. 8. J. Hungerford 
chairman and president of the Canadian Nations 
Railways, Montreal. 


De. Jogmw K. Smarr, chief research curator of thi 
New York Botanical Garden, who has desaribec 
the proposed Everglades National Park on p. 26: 
of this issue, has sent us sixty papers, of divers 
botanical interest, published in the Journal of ik 
New York Botanical Gorden, and extending ove 
& period of twenty years. The papers demonstrat 
great field activity on the part of the author, especially 
in plant morphology and ecology. It is interesting 
to note that Dr. Small has published about a hundred 
reports on explorations and fourteen descriptive 
floras concerned chiefly with the south-eastern 
United States. Copies of these publications can be 
obtained from the Science Prees Printing Co., Lime 
and Green Streets, Lancaster, Pasadena. 


Dr. Abou? BUuTMNANDT, director of the Kaiser 
Wilhelm Institute for Biochemistry, has been 
awarded the Scheele Medal of the Chemical Society 
of Stockholm. 


GungrwzRAT Pror. Cant Boson has been elected 
president of the Kaiser Wilhelm Society for the 
Advancement of Science in succession to Prof. Max 
Planck. 


Tua Gluge Prize of physiology of the Belgian 
Royal Academy of Sciences has been awarded to 
Prof. J. J. Bouokaert of the University of Ghent. 


Dr. Vioron G. Hamer has been awarded the 
Medal for Distinguished Service of the Pennsylvanian 
Society of New York m recognition of his medical 
research work under the auspices of the Rockefeller 
Foundation. ' 


Ten sixteenth American Congress of Physical 
Therapy will be held in Cincinnati, Ohio, on September 
20-24 at tbe Netherlands Plaza Hotel, under the 
presidency of Dr. William Bierman of New York. 
Further information can be obtained from the 
editorial and executive offices of the Congress, 80 
North Michigan Avenue, Chicago. 


AN International Congress of the Scientific Prees 
organized by the Professional Syndicate of the 
Scientific Preas will be held m Paris on October 7-9. 
Further information can be obtained from M. Toutain, 
25 rue du Four, Paris. 


EnRaTUM. In Naturns of August 7, p. 220, the 
date of the erection of the Roman bath at Leicester 
should be, obviously, A.D. and not B.O. as stated. 
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the Editor 


iia dad: qun cand hoit Mradi rabiei for optitaia Gephauus" bp "AU. rannin: 
correspond 


He cannot undertakes io return, or to 


with the writers of, rejected manusoripis 


intended. for this or any other part of Narunn. No notices is taken of anonymous communications. 
NOTES ON POINTS IN SOME OF THIS WHEK’S LETTERS APPEAR ON P. 283. 


CORRESPONDENTS ARE INVITHD TO ATTACH SIMILAR SUMMARIHS TO THMIR OOMMUNIOATIONS. 


'Lecithinzmia following the Administration of Fat 


ABOUT two hours after the administration of a 
aeal containing fat, the fat content of the blood 
gina to rie. Bloor! found that when olive oil is 
dministered to a dog, besides an increase in the 
eutral fat content of the blood an increase in its 
xcithin content also takes place. The average increase 
zas found to be about 20 per cant. A maximum is 
eached after four hours. Bloor was inclined to ascribe 
he lecithin formed after the administration and 
eeorption of the neutral fat to a synthesis oocurring 
aside the red blood corpuscles. Other explanations 
night, however, be 8 as well, namely : (1) The 
aithin is syn in the intestinal mucose and 
esorbed into the blood. (2) The synthesis takes 
lace, after the resorption of neutral fat, in the liver, 
r somewhere else outside the intestinal traot. (8) The 
nerease in the lecithin content of tbe blood is due to 
oobilization of preformed lecithin after the resorption 
f the neutral fa 3 

To decide which of these suggestions is to be 
d we repeated Bloor's experiment, but ad- 

simultaneously with the oil-labelled 
aed phosphorus in the form of sodium 
Xosphate. In the case denoted by (1) the additional 
BI lecithin should contain chiefly labelled phoe- 
)horus; in case (2) the additional lecithin should 
ontein only small amounts of labelled phosphorus ; 
n case (8) the additional lecithm should contam 
ordinary phosphorus only. 

We determined the normal P present in the blood 
ecithin, which was extracted by the usual procedure, 
yy the method of Fiske and Subbarow, and the 
abelled P by means of a Geiger counter. While, as 
en in the table, the lecithin phosphorus content of 
(00 o.c. of blood increased by 2 mgm. four hours after 
idministering the oil, that of labelled P only increased 
xy 0-096 mgm. We must, furthermore, teke into 
wcount the fact that half the labelled phosphorus 
\dministered two hours before the oil procured 0-028 
ngm. labelled lecithin P during that time. We 
nusb therefore deduct 2 x 0-028 mgm. from the ‘oil 
ffect' of 0-096 mgm., obtaining 0:04 mgm. per 
L00 o.c. of blood for the maximum value of the ‘oil 
iffect’. 

An important objection can, however, be raised 
io our conchision; it may be argued that the 
ntestinal tract might contam large amounts of 
ghosphorus other than the labelled phosphate ad- 
ministered by us, the presence of which must be 
accounted for when carrying out the above calcula- 
ion. To investigate this point and to ascertain to 
what extent the labelled phosphorus was resorbed, 
ve killed the dog after the last experiment, the results 
of which are seen in the table. We washed the 
ntestinal tract with water and determined both 
ts total P content and its labelled P content. We 


found by activity measurements 39-6 mgm. labelled P 
and by chemical determmation 175 mgm. normal P. 
Within six hours as much as 260-4 mgm. of the 
800 mgm. administered to the dog was thus resorbed. 
The 185 mgm. non-labelled phosphorus got into the 
intestine, presumably along with the digestive fluids, 

so that the 40 mgm. labelled P were ‘diluted’ to 
175 mgm. We determined also the total acid-soluble 
phosphorus content of the intestinal mucose; it 
was found to amount to about 40 mgm., bringing the 
above figures up to 215 mgm. But even if we make 
the assumption that this dilution was present during 
the whole of the resorption prooees we should get 
the result 5:2 x 0-064 = 0-21 mgm. per cent lecithin P, 
while &n increase of 2 mgm. per cent was found in 
the blood lecithin P. 











It is of interest to compare the labelled P content 
resorbed with that actually found in the blood 
stream of the dog. Six hours after the beginning of 


the t, as is seen in the table, only 4:6 per 
cent of the amount resorbed was found. This result 
illustrates beautifully the great rapidity of the phoe- 
phorus exchange in the body. As observed by us in 
numerous cases, the individual phosphorus atoms 
present in the blood stream er their places 
rapidly with others present in the different organs. 
For this reason we can conclude with certainty that 
during our experiments the ratio labelled phos- 
phorus to ordmary phosphorus must have been 

appreciably higher in the intestinal mucoee than in 
the blood. 

The only moderate increase in labelled phos- 
phorus in the blood lecithin after administration of 
oil, an increase which nevertheless in all our experi- 
ments exceeds the increase observed after the radio- 
active phosphorus was administered alone, leads to 
the conclusion that during the abeorption of neutral 
fat, lecithin is formed outside the mtestinal tract. 
A comparatively rapid formation of labelled lecithin 
in several organs in the course of normal metabolism 
has in fact recently been observed’. 

Some of thelabelled phosphorus used in our experi- 
ments was prepared by us from sulphur under the 
action of neutrons emitted by & radium-beryllium 
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mixture most kindly put to our disposal by Prof. 
Niels Bohr, &nd gome of it was & generous gift from 
Prof. Lawrence, of the University of California. We 
should also like to exprees our best thanks to Mr. 
A. H. W. Aten, jun., and Miss Hilde Levi for their 
assistance in this work. 

G. Hevesy. 


E. LUND8GAARD. 
Institute for Theoretical Physics 
and 
Institute for Medical Physiology, 
University of Copenhagen. 

' Bloor, W. B., J. Biol. Chem., 82, 317 (1915) ; M, 448 (1016). 

* Artom, O., Sarzana, G, Ban s =- N ' 
139, 836 (1037). Comp. alo Hahn int Heec eU. ATE 
J. Phy, Aug. 1937). 


A New Source of Vitamin A 


Iw the course of a study of the mode of occurrence 
and distribution of vitamin A, we have found that 
the viscera (excluding the livers) of halibut yield 
abnormally rich oils (Bee table). 


VITAMIN A IN Hater 
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Intensity Ratios of the Hyperfine Structure Com 
ponents of the Resonance Lines of Potassium 


Ix view of conflicting evidence as to the sign of th 
nuclear spin of potassium 89, it was decided to mak 
& quantitative investigation of the intensities of th 
hyperfine structure components of the resonance Ime 
The method used was similar to that used by th 
authors for the hyperfine structure of the resonano 
lines of silver. The absorption produced by a 
atomic beam of potasium in the resonance line 
given by a potassium similar to that previousl: 
described was observed means of an etalon o 
5 om. plate seperation, with heavily silvered plates 
Under these conditions, the adjacent orders of th 
emitted lines are well separated from each other, anı 
the hyperfine structure can be observed as a narroy 
absorption doublet. In order to measure intensities, : 
photograph is made first of the emitted light withou 
absorption, and then with absorption ; the rednotiom 
in the logarithmic intensities by the absorption lina 
give their respective absorption coefficients, and th: 
ratio of these the required intensity ratio. 

The oollimation o 
the atomic beam was 





Weight of | Weight of | Weight of | Weight of vitamin A 
‘visceral’ 


1:8; the absorptior 
of the hyperfine struc. 





ture was observed best 
when the temperature 
of the potassium was 














* In this table the term ‘viscera’ refers only to stomach, meeentery and intestines. 


1% 6f0m« 5 
T Percentage is calculated on the basis Sas ine Seon 


for vitamin A, so that for an 
8 per cent al we have .— 


The fish were caught in Shetland waters in May 
this year and their stomachs were free from food. 

The viscera are normally thrown mto the sea 
although they may oontain, as in these cases, as 
much vitamin as the liver, and may yield more 
potent oils. 

In the eye, Wald has shown that vitamin A forms 
a complex with protem. In order to test whether 
& similar complex occurs in liver, we have attempted 
to extract liver oils without denaturing proteins. In 
& number of instances the oil obtained. by the use 
of non-polar solvents contains much lees vitamin A 
than the oil obtained ın other ways from the same 
liver. The phenomenon is beet shown with lvers 
poor in vitamin, but even in halibut, part at least 
of-the vitamin A is not present m oil solution. 

This work is being carried out under the auspices 
of the Medical Research Council and the Food 


Investigation Board. 


Torry Research Station, 
Aberdeen. 


J. A. LovzERX. 


J. R. EDISBURY. 
R. A. Morton. 
University of Liverpool. n 
July 6. 





mx 2,600 
lom Jf8m& 1,000 Ime; the values were 1-44, 1-44, 1-44, 1-38, 1-48, 


about 150° 0. (v.p. = 
5 x 107* mm. mercury) 
the absorption in the 
weaker component oi 
the line 4.9,;, — 4"P,;, 
being about 50 per cent, 
Seven determinations 
of the intensity ratic 
were made for the 





1-48 and 1-45, the mean being 1-44; the component 
of longer wave-length bemg the stronger. For the 
line Siu, — 4*Py,, four determinations of the in- 
tensity ratio were made, the values being 1-52, 1-42, 
1:40 and 1:45, mean 1:45; the component of longer 
wave-length was the stronger. A photometer trace of 
this line ia shown in Fig. 1, three orders being shown. 








G, LIGHT SOURCB ONLY; b, ABSORPTION OY ATOMIO BEAM. 
It was observed that when the density of the 
atomic beam was increased twenty times by raising 
the temperature of the potassium to 200°C, 
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'v.p. = 7 x 10? mm.) the short wave-length com- 
Jonent in both resonance lines became considerably 
5roadened, its width being about 0-012 om., that 
xf the other component being about 0-008 om.. 
According to Millman and Fox and Rabi? the nuclear 
moment of K89 is 3/2. The observed intensity ratio 
s in agreement with this if it is assumed that both 
the hyperfine structure components of K41 lie on the 
weaker component of K89; in this cage the observed 


2-67 
intensity ratio should be 1-67/(1 + Hr) 1-40, the 


total intensity of K41 being 1/14 of that of K39. 
This is in agreement with the observed value 1-44. 
The ening of the weaker component at very high 
densities is strong evidence in favour of this interpre- 
tation, as the separation of the two high-frequency 
components of K41 is 0-008583 cm. according to 
Manley*. The ing out by this structure of the 
absorption of E41 could reduce ite influence on the 
intensity by about one third, the calculated intensity 
ratio becoming 1:46, and thus in even better 

with the obeerved. No trace of absorption due to K41 
outaide that due to K89 was found with 5 om. and 
2 om. etalons when the atomic beam was twenty times 
as dense as that needed to give 50 per cent absorption 
by K89; and the intensity of the background was 
varied by giving exposures up to 20 times normal. 

On the above view the centre of gravity of the 

nents of K4] overlaps the weaker component 
of K30; this indicates a violet isotope shift of K41 
equal to about 0:009 cm.3; the normal centre of 
gravity shift is theoretically 0:009 om.. 

It is thus shown that the spectroscopic determina- 
tion of the nuclear moment of K89 is in complete 
agreement with those made by Rabi and others; the 
sign of the magnetic moment is positive‘, and the 
value of the spin 3/2. 

In a previous note’, we stated that the 
short wave-length h e structure component of 
4S, — A! P,1,& stronger; this di can 
be explained ; for the photometer traces of the absorp- 
tion in which this was observed were made from photo- 
graphs (mtended for measurement of distance of high- 
frequency components and not for intensity measure- 
ments) made with an etalon of 10 cm. plate separation ; 
under these conditions the emitted lines in adjacent 
orders overlap each other, so that in the position where 
the absorption was observed there is unabsorbable 
light from the wing of the emitted line in the adjacent 
order. The density of the atomic beam was high 
(temperature of potassium 220° C.) so that ihe a bacrp: 
tion was almost complete, and the light -transmitted 
was due to the overlapping wing, and had no signifi- 
cance as to the intensity ratio of the high-frequency 
componente. ‘ 

The observation of Fisher* that the short-wave 
components appear stronger in an excited atomic 
beam can perhaps be explained by self-absorption ; 
moreover, it has been obeerved by K. W. Meissner’ 
that the long wave component is the stronger in an 
excited atomic beam. 


Clarendon Laboratory, 
Oxford. July 16. 


1 Jackson, D. À., and Kuhn, H., Pree. Rey Soc., A, 158, 372 (1937). 
B., Phys. Res., 47, 739 (1035). XL, and Rabi, F., 
Phys. Rev , 48, 740 (1035). (TORS): d a ae 
Manley, J. H., Phys. Rev., 40, 921 (1080). 
a . 


D. A. JaAaxsox. 
H. Kuen. 
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A NHUTBON counter was made of a brass tube 
10 om. long and 1 om. in diameter, the inner surface 
being coated with & thin film of borate a few microns 
thick. The axial collector of the ionization chamber 
was directly connected to a set of the improved 
linear amplifier system, which was so carefully 
mounted that the countmg system was perfectly free 
from the mechanical and electrical disturbances of 
the surroundings, and gave only two to four clear, 
natural kicks in an hour. By a series of control 
experimenta with neutrons from 4 ium-beryllium 
source (of 10 . radium), it was found very reliable 
for obeerving slight variations in the number of kicks 
under various experimental conditions. 

Now when the counter was placed inside a lead 
chamber 50 cm. long and 10 om. thick (the dimen- 
sions are ahown in Fig. 1) the number of kicks was 
found to increase to about 7 per hour, while it 
amounted to about 15 per hour when the space 
around the chamber was filled with paraffin. 


Iron (1 mm) 





















«— ——— Ham. 


Fig. 1. 





These observations were carefully done inter- 
mittently for half a year. Though it was difficult 
to maintain the constant reliability of the counting 
system for a long duration of time (the results for 
different dates were sometimes markedly different) 
most of the results obtained in good conditions were 
found to lie within the following extreme values: 














atural | Kicks inside | Kicks inside 
ema | the lead the lead | Kicks outaide the 
side the chamber chamber but 
without filled with within paraffin 

paraffin parafin 
Mir. | 2 per hour 4-6 9-12 Less than those 
counted in the 
ked chamber 
Max.| 4 à 7-9 18-20 without peraffin 
(Baron-gurface: 10 cm. in length and 1 cm. In diameter.) 


This result shows that a number of fast and slow 
neutrons are oed by the action of coamic rays 
in lead (or leas probably in iron or in paraffin). 

At first it was suspected that they were liberated 
at the instant of the production of a ‘shower’ in 
lead. But the remarkable Wilson chamber photo- 
graph taken by Blackett! showing the disintegration 
of an atomic nucleus into heavy particles by coamic 
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rays, and -the i research on the 
nuclear photo-effect reported by Bothe and Gentner!, 
suggest to us that a neutron or neutrons may bo 
liberated from a lead nucleus by a comic ray photon, 
presumably acoompenying a Lind of diamtegration 
into heavy particles (general Chadwick and Gold- 
haber’s effect). 

A recent report by Fünfer* on the existenoe of 
slow neutrons in the atmosphere oo ds prob- 
ably with the existenoo of the natural kicks in our 
experiment, which is, however, not sufficiently sensi- 
tive to decide the matter. 


B. ARAXATSU. 
Institute of Physica, K. Krwvna. 
Kyoto ial University, Y. UEMURA. 
yoto. 
June 6. 


ME ee by E. Bretsoher, p. 108 (H. J. Williams) 
Gaim: a as doit 1936). 
Mota Wed and Gentner, W., Netwrwise., 85, 90 and 126 (1087) 
* ¥tnfer, H, Waturwiss., 9E, 155 (1087). 


Electron Diffraction Studies of Oxides 
formed on Iron ; 

TEHAT iron oxidized ab high temperatures forms a 
scale composed of three layers, namely, ferrous oxide 
(below 575° O., does not form), magnetic oxide and 
ferric oxide is generally known. I bsve examined 
oxide films formed on & clean surface of iron exposed 
to air at various preesures and tures, 
the electron diffraction deris rie] Cae 
been able to ascertain the condition for the formation 
of these oxides. 





100 200 300 400 500 600 700 800 900 1000 


Oxidation Jenperature CC) 
Fig. 1. 
The iron specimens, after being etched to remove 
any polishing effecta, were heated to definite T&- 


tures in & highly evacuated tube and then o 
by introducing air at definite preesures. After an 
appropriate period of oxidation, the tube was again 
evacuated as quickly as possible and in the mean- 
while cooled in two or three minutes to room tem- 
. The space lattices of oxides were determined 
electron diffraction photographs. The regions 
where the various oxides are formed are shown in 
Fig. 1. The duration of exposure has no effect on 
the resulting oxide exoept in a few cases. 

The facts that lower oxides are formed at higher 
temperatures under reduced pressures and that pro- 
lo expoeure does not elevate the degree of 

idation but is manifested only in the increase of scale 
thickness are interesting phenomena indeed. These 
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phenomena lead us to the suggestion that iron atoms 
migrate more vigorously towards the surface with 
rising temperature and cheok any further oxidation 
of the lower oxides. 

Only the oxide of the structure of Fe,0, type is 
obtainable below 340° C., and considering other perta 
of the diagram this oxide was concluded to be 

y-Fe,0,. The invisible films! of passive iron and 
ofthe iron jpelishod in: ais and tha odida fmt Tormod 
in air below 200° O. were recently concluded to be 
y-Fe,O,. These two cases are included within the 
Y-FeO, Tegion of the diagram. 

In other in ng*, the transition’ point 
between y-FeO, and a-Fe,Q0, was indistinct ; 
but in this work ıt was ascertained that the point 
lies almost at 340? O., and in the immediate vicinity 
of this temperature both oxides are formed in almost 
amorphous state. The ordinarily impossible tran- 
sition from a-Fe,0, to FeO. was verifled to be 
possible by maintaining the tem tare of this 
nearly amorphous a-Fe,O, at 380° 

Specimens heated at 200° O. and 250° O. for & abort 


' while produced an extra ring corresponding to 8-4 A., 


besides the diffused y-Fe,O, pattern, which dis- 
appeared on further heating. It is hoped that better 
identification may be arrived at for this unknown 
primary oxide from a different angle. 
i tal details and technique will be re- 
po in the Scientifie Papers of this Institute. 
I wish to express my thanks to Dr. I. Iitaka and 
Mr. 8. Miyake for their kind guidance. 
TAxAMO In«onr. 
Institute of Physical and Chemical Research, 
Tokyo. July 5. 
1 Itaka, L, Mtyake, B., and Iimori, T., NAvURM, 189, 188 (1087), 
‘Miley, H. A., Iron and Steel Inst., Oarnegis Sokol. Mem., 9&, 200 


(1926). 
5 Fricke. » Niekirochem., 5 x 
Wiyake, 8., Ta e TPOR, a a, iss (1987). 2 ee 


B-Decay as due to a Neutrino Shower 


AÀoooRprNG to the Fermi theory of B-decay, the 
f-curve representing the number of electrons with a 
given energy lying in the interval of the transition 
energy of the nucleus, is governed by a statistical 
factor which may, however, be deduced in a simple 
manner as shown by Uhlenbeck and Goudsmit. 
Experimental curves indicate the existence of a 
marked asymmetry about half the transition 
of the nucleus, while the statistical factor in i 


Fermi theory is practically 


depending on the transition energy of the nucleus), 
with intermediate stages, the asymmetry can receive 
le explanation. Indeed, following the basio 
canara ied be Heel aed Ge a 
Jordan formulation that a high-energy electron 
mekes & transition to a lower energy state with the 
emission of two neutrinos tho total energy of which 
is equal to the transition energy of the electron, we 
can follow the shower production in a way analogous 
to Heisenberg’s theory. The transformations in the 
B-decay would be 
N+P+e+n, 
6 — e ini + nil, 
el — ell + n 4 OY 
regulting in 
N — P 4 8 pn 4 nl + nf + niu + ntm, 


(Fermi) 
} (Jordan) 
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where N, P, e and n stand for neutron, ton, 
dectron and neutrino. The electron # may her 
mdergo a Jordan transformation depending on ite 
mergy in the fleld of the nucleus. The number of 
Mectrons with leas than half the transition energy of 
ihe nualeus would be greater than that of thoee with 
mergy greater than half the transition energy as 
ihere would be the tendency for the higher energy 
Hleciron to undergo the Jordan transformation, thus 





An Inexpensive Low-Temperature Thermostat 

&Srwom the low-temperature thermostats on the 
narket involving an electric refrigerator and tem- 
»er&tdre regulator are very expensive, it is possible 
that the following easily constructed apparatus 
(Fig. 1) may prove of value to many research workers. 
[t was designed for the purpose of subjecting small 
aquatic animals to-a constant temperature over & 
-ange'of 4-10? C. Our present apparatus will 
naintam a constant temperature + 0-1? C. Working 
it 5° O. it will consume approximately $ owt. of 
oe in 100 hours. 


sji} 
zu 

[4 
A] 
| 


i 
Luke uM ID 





te mmo nam paha i e: 


Fig. 1. 


It consists of two tanks, A ae large reservoir oon- 
ining ice and water, and a small thermostat bath B, 
»oth of which are well insulated with powdered oork. 
4 constant in the bath B is maintained 
xy & controlled circulation of water between it and 
the ice tank through the insulated tubes D and B. 
[hia flow is induced by & stream of air bubbles enter- 
ng via O and streaming up the tube into the cup M, 
ihug the level OF tha water ii tho latter nad 
using & flow via H into the ice tank. This is oom- 
pensated by a back flow of cold water into the bath 
through D. Take ae da feat cooled by paisage Loud 
a coil at the bottom of the ice tank in order to prevent 
subsequent condensation in the thermo- 

Any water condensed in the ooil is forced up and 
‘tained in the trap G. The air can then pass (1) 
sbrough O to the circulator already described ; 
'2) via the toluol- tor K to the 
»ubbler P ; or (8) direct to the bubbler L. When the 
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beth temperature falls lower than that required, the 
air through the regulator is o and the 
tube diameters and taps are go adj that all the 
air is passing into the bath through the bubbler P, 


. thus keeping the water stirred. When the temperature 


rises as a result of inevitable heat leakage from 
the air, the bubbler P is stopped by the rise of 
the mercury in the regulator and the air passes 
through the circulator and the bubbler L. The 
result is that the beth temperature is lowered 
by inflow of cold water while stirring is still 
maintained. The well-insulated lid of the thermo- 
stat bath is in two halves, one, J, into which are 
inset the thermometer, thermo-regulator and oon- 
nexions, and the other, H, which is removable in 
order to give access to the e i vessels 
resting on & wire tray. The lid O of the ice tank 
is weighted and so arranged that it touches the 
surface of the water at the required level. This 
prevents alteration in level due to melting of 
floating ice ; that due to specific gravity changes 
is not sufficient to affect the apparatus and is 
readjusted when the ice is renewed. 

to addition of more ice, the tube D and E 
must be shut while the water is run off through P. 
An overflow N from the thermostat bath must be 
provided. 

It is, of course, essential that the insulation 
should be protected i damp from the air 
or from le l over the 
edges of the tanks, and that the 
tube connexions are th 
firm and watertight. There is no 
doubt that the efficiency and 


provement of certain details, par- 

in insulation and in the 
form of the thermo-regulator. In 
the absence of a compressed air 
supply, we have found a Grafton 
electric aquarium aerator to be 


or porcelain and the water circu- 
lated between this and a vessel 
suspended in A and surrounded by 
the ice and water. It might also 
be adapted for use at temperatures 
below 0° C. if brine were used, oool- 
ing being done by the suspension of & vessel in A 
containing a blook of solid carbon dioxide.  . 
L. C. BEADLE. 

: F. A. Booru. 

University of Durham College of Medioine, 
Newcastle-upon-Tyne. 


Production of Thin Gold Films 


In view of the interest attached to the investigation 
of the physical properties of thin metallic films, a new 
and easy method for producing such films of pure 
gold would seem to have special significance. 


Certain o o-gold compounds or their derivatives 
and, i ly the simplest of such ands, 
namely, Imonobromogold?, [Au(C,H,),Br],, 


when dissolved m a suitable solvent such as ethanol 
to which alkali is added, undergo an interesting 
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decomposition even at the ordinary temperature ; 
the solutions become deeply coloured like those of 
colloidal gold and in & short time (seven to nine 
minutes at the ordinary temperatures) gold is de- 
posited as a coherent film. 

Brilliant flims have been on suitably 
prepared glase and other surfaces. By reflected light 
they appear as massive gold and by transmitted light 
they show the characteristic colours of thin gold 
flhms. The films are capable of being polished, but 
vc Oe ravers even Se ene 

this wonecessary. The thickness of the filma can be 
varied by altering the conditions of the reaction and 
the quantities of the reactants. 

The necessary starting material being available, 
the pure gold films are actually more easily produced 
than those of silver and are much more chemically 
inert. In spite of their opulent appearance as mirrors, 
the films of pure gold produced so readily and de- 
posited on glass, etc., may have considerable scientific 
application. 

CHARLES S. Grsson. 
Chemistry Department, 
Guy's Hospital Medical School, 
London, 8.E.1. 
July 21. 


! Gibeon and Chem. Soc , 


co-workers, J. 
B60 (1934) ; 1024 (1085) ; 334 (1034). 
Ae, d 1728251/108 


Spontaneous Electrical Charge of Fine 


1551 (1930): 2407 (1931): 
'Gfbson, Provisional Patent 


Coal Dust 
iy the last paragraph of their letter on “Some New 
Characteristic es of Certain Industrial Dusts” 


in Naruan of May 1, Prof. H. V. A. Briscoe and 
colleagues state: “On several occasions wo have 
found that fine duste which have become aggregated 
55 de(üecuant of Ware beeudGr modio true etoi t6 
air appear to be much less reactive than when 
freably formed. . . ." In this connexion I have 
obtamed interesting evidence _which has specific 
reference to the varying of fine duste to 
gponteneous electrical charging also dependent upon 
pre-treatment. 

Two samples of the same ooal dust were respec- 


tively maintained at 80° C. in &n oven for 24 hours. 


and 38 hours, the latter periodicelly stirred 
and turned. Representative results of the voltages 
generated on circulating these duste were: 


a+ samo capacity Weight 

‘hour sample 344-0 3 gm. 
n " 747:5 5 gm. 
86-hour sample 2700 3 gm 
n » 580 0 5 gm 


The ratio of charge generation is approximately 
1-25: 1 for 24 hour to 36 hour samples. 

The residue of the 24-hour sample was then 
retained in the desiccator at w.T.P., whilst the 36-hour 
sample residue was further heated in the oven, and 
the charge divergences were confirmed as follows : 


Voltage of generated charge 
at mune capacity Weight 
Deaioottor sample 254 0 3 gm. 
Oven mmple 04:5 2 gm. 


Fresh samples of the same coal dust were then 
used, and varying treatments of sub-divided 


? 
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samples (2 gm. each), were found to generate charge 
as follows: 


Voltage of generated charge 
Treatment as same capacity 
L In destecator overnight 256-9 
1. Inoren 1hour 205 4 
$. No. £, aftar 2} hours in deaiooator 240-8 
4. Several days in oren 112-0 
5. 


As No, 4, but turned over many times 87 8 


The continuing loss of electrical activity with age 
of dust is shown. 

From 1 and 2, drying with heat produces a lower 
charge than drying at normal temperature, henoe 
charge variation is probably due to a heating affect, 
for exan le, either oxidation or gaseous tion 

1s roria or Beth: From 2 and 8, as the 
senum don Ob ecdviby cn ADAE Ge den nado: de 
not likely to be due to reversal of oxidation, ib is 
likely to be due to gas re-adsorbed an cooling in 
deeiocator to replace gas driven off by heating in 
oven. From 8, 4 and 5, as heating and agitation 
continue, electrical charge progressively decreases. 
The decrease, therefore, is probably due to continuing 
de-adsorpticn. 

It seems, therefore, that the tendency to spon- 
taneous electrical activity of a coal dust decreases 
with age of dust and with probable decrease of 
adsorbed films or molecules on the dust particles, 
and increases, despite age, with increase of such 
adsorption. 

B. O. Buacerm. 


Stereochemistry of the Sterols and the Bile Acids 


ALTHOUGH the stereochemistry of the A and B 
rings of the sterols and allied substances has been 
very fully developed, the evidence for the stereo- 
chemical configurations of the other rings rests on 
leas secure grounds. The evidence for the trans fusion 
of the B and C rings resta solely on the requirements 
of a flat molecule as adduced from X-ray data, while 
that for the trans fusion of ringe O and D is based on 


1» 


. COH 


Q (1) 


the isolation of the tricarboxylio acid (1) by the step- 
wise degradation of 12-ketocholanio acid! and 
olio acid’. This acid on pyrolynis gave an 
anhydride which on hydrolysis furnished an isomeric 
tricarboxylic acid. It was, therefore, deduced that 
the former acid had a trans ion, from 
which it was assumed that the fusion of rings O and D 
was originally in the trans position. This conclusion 
would seam to be sound provided that no inversion 
occurred in the degradation, & loop-hole which cannot 
be excluded. 
Recent work on the relative stabilities of ois and 
irons hydrindane derivatives leads to & different 
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sxpectation and, in fact, the result of the catalytic 
iydrogena&tion of B-ergostenol (1) strongly suggests 
chat rings O and D are in ois relation. Leucht? has 
ihown quite conclusively that the double band in 
shia substance occupies the C,,:, position. The 
origimal stereochemical configuration of the O and D 
j has, therefore, been destroyed, yet, on. catalytio 
1 ion in neutral solution‘ and even in 
ioetio acid’ (a solvent known to favour the formation 
af a ois configuration), B-ergoetenol yields the same 
argoetenol as that obtained by the complete reduction 
of ergosterol. Ergostanol must, therefore, include a 
»^ fusion of the C and D rings. As ergostanol is 
mown to possess the allo-cholanic configuration, it 
would appear from this line of evidence that the 
O and D rings in the sterols and the bile acids are in 
ots relation also. 

This result also supplies confirmatory evidence of 
the trans fusion of rings B and O, since, in the wander- 
ing of the double bond from ring B to ring D, the 
former two rings would be expected from known 
analogies to adopt their more stable configuratian. 
This is farther supported by the fact that mversions 
of 7-keto derivatives analogous to the facile iso- 
merisation of dehydrohyodesoxycholic acid to 8 : 6- 
diketoallo-cholanio acid have never been observed. 

D. A. PEAK. 

Dyson Perrins Laboratory, 

University, Oxford. 
July 8. s 


1 Winand and Dene, Z. physiol, Chem., $18, 91 (1933). 

* Wieland and Schlichting, £. physiol. Chem., 134, 276 (1024). 

*L&ueht, £. physiol, Chem., $37, 135 (1935). 

* Randel and Walter, A»e., 488, 45 (1027). Heilbron and Wiikin- 
bon, J. Chem. Sos., 1708 (108%). 

* Hart and Emerson, J. Amer. Chem. Soc., UA, 1073 (1931). 


The Cis-form of Azobenrene 


Dorma determmations of the solubility of azo- 
benzene, in which a photometric method of analysis 
was used, an apparent lack of reproducibility was 
traced to an increase both in the light absorption of 
standard solutions and in the concentration of 
saturated solutions, on exposure to light. The 
increases reached steady values after several days’ 
exposure in a thermostat tank in a north-lit room. 
The increase of adsorption was shown to be nearly 
independent of light intensity, solvent and concentra- 
tion, but was reached much more rapidly in bright 

ight—a few minutes sufficing for a M/2000 
solution in a glass bottle. The phenomenon, per- 
sistmg after repeated reorystallization of the ago- 
benzene, consistent only with a reversible 
formation of a polymer or isomer, both forward and 
backward reactions being activated by light and the 
thermal reaction being very slow at ordinary 


in ato 

e second form was found to be distributed 
between immiscible solvents much more in favour 
of the more polar one than is ordinary azobenzene 
and a method of separation based on this property 
waa devised. 5 gm. of azobenzene were dissolved in 
250 c.c. of acetone and the solution exposed to 
sunlight for several hours. The following operations 
were then carried out in dim light. 350 o.cm. of 
water were added, the mixture cooled, filtered and 
extracted with 40 o.c. of light petroleum. The 
azobenzene left in the aqueous layer would have been 
extremely &mall if the acetone solution had not been 
exposed to light. That actually remaining was 
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extracted by chloroform. The procedure was several 
times repeated and the chloroform extracts united, 
dried and evaporated down tn vacuo. The product 
was i from light petroleum between 25° 
and — 10° O. 

Solutions of successive crystal fractions were made 

in acetone. The first few fractions had a constant 
a ion coefficient for the blue light used (that 
transmitted through a Kodak ‘Wratten No. 47’ 
gelatin filter) and this was 2:17 times that of ordinary 
azobenzene. On exposure to sunlight, the absorption 
of these solutions fell to & constant fraction, 0-61, of 
the origmal value. That of ordmary azobenzene 
rises on exposure to 1-82 of the original, the exposed 
solutions thus haying identical absorption. It was 
assumed that tbe first crystal fractions were the pure 
second form. The rium mixture would contain, 
therefore, about 27 per cent of the second form. 

The melting point of the second form is at least 
one or two higher than that of the normal 


form (68° O.). ive determinations on the same 
sample gave melting points progressively lower at 
first, i a minimum at about 35°, and 


passing 

then rising to 68° Some thermal reversion may 
have occurred before the first determination, and the 
exact melting pomt is therefore in doubt. Thermal 
reversion is undoubtedly quicker in the liquid than 
the solid state, but some reversion had oocurred in 
crystals that had been exposed to strong sunlight. 
In & sealed tube, with a mercury manometer attached, 
in which the azobenzene occupied about 1/10 of the 
enclosed air space, thermal reversion took place at 
100° O. without change of pressure. 

The polar character of the second form, which 
proves almost conclusively that it is the ois-isomer, 
a suggestion first due to Prof. S. Sugden, is indicated 
by ita greater solubility, despite the higher melting 
point, in polar solvente, and smaller solubility in 
iuo Determinations of the dipole moment in 

solutions, made by Dr. R. J. W. Le Fèvre, 
give a value of 3-0 Debye units. The apparent 
moment of the ordinary trans- form increased on 
osure of & solution to light from rero to 1:4-1:5 
while that of the ots-form decreased to the same value. 
The change indicates that the equilibrium solution 
contains between 20 and 25 per cent of the ots-form, 
in good agreement with an approximate estimate of 
21 per cent by the photometric method, this value, 
in & c. 1 per cent solution in benzene, being some- 
what lower than that, 27 per cent, found in much 
more dilute solution in acetone. 
G. 8. HARTLEY. 

Bir William Ramsay Laboratories 
of Inorganic and Physical Chemistry, 

University College, 
London. 


Transformation of Hydrate Cellulose into Native 
Cellulose 


Ir cellulose is precipitated from solution or liberated 
from ite with sodium hydroxide, the space 
lattice (a —8:14 A., b=10:3 A., c—9:14 A., P= 62°) 
differs from that of native cellulose (a—8:35 A., 
b—10-3 A., c— 71-9 A., B—84?). In this form it is 
known as hydrate cellulose, although it is in fact of 
the same analytical composition as the native form, 
and is free from water. Hitherto it has not been 
possible to convert one modification directly into the 
other; it was possible to pass from native cellulose 
via alkali cellulose to hydrate cellulose, and from this 
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(as Barry, Peterson and King! showed recently) by 
way of the ammonia compound back to native 
cellulose. Moreover, Heas and Gundermann! have 
described the a ce of native cellulose along 
with hydrate ose during the washing out of 
alkali cellulose at 100°C. We find, however, that it 
is poasible to convert hydrate cellulose directly into 
native cellulose. 

When strongly stretched hydrate cellulose in the 
form of viscose silk ‘Lilienfeld silk’ is heated for 
half an hour in water at 200? C., the X-ray diagram 
shows interferences characteristic of native cellulose 
as well as those of hydrate cellulose. The same 
fen m is obtained after treating viscose with 
boiling formamide (200° O. for half an hour). If the 
fibres are heated in formamide to 140° C., leas native 
cellulose is formed than at 200? 0.; after half an 
hour in glycerine ab 250° C. the hydrate cellulose is 
converted almost completely into the native form. 
If the fibres are left for eight days in water at 200? O., 
very little more native cellulose is formed than after 
half an hour. 

The same experiments were made with hydrate 
cellulose obtained by the mercerizatian of ramie. Ib 
was found that under the same conditions leas native 
cellulose was formed from this material than from 
Lilienfeld silk. 

Dry viscose heated for twenty minutes in a high 
vacuum at 200° O. remains unchanged; but after 
ten minutes at 800°C. a little native cellulose is 
formed. Water and other dipole-containing liquids 
appear to increase the rate of transformation very 
i (ramie) after heating for five days 
in water at 150° C. remains We conclude 
that at least over the range of temperature covered 
by these experiments native cellulose is the stable form, 
and hydrate cellulose the non-atable. 

As already indicated, Heas and Gundermann ob- 
tained native cellulose by the action of water at 
100° O. on alkali cellulose. We have been able to 
detect native cellulose in preparations which were 
washed out at 60°C. If decomposition and washing 
out take place at 20° C. and the preperation is after- 
wards heated, no native cellulose is formed even at 
100° 0. On dipping fibres of alkali cellulose into 
formamide at 140° O. the product obtained is almost 
entirely native cellulose. all these cases, therefore, 
the necessary for the formation of native 
cellulose is considerably lower than that required for 
the transformation of hydrate cellulose as such into 


the native form. 
Kurr H. Meyar. 
Obemistry Department, N.P.BADNNHUIEZAN, jun. 
University, 


1J. Amer. Chan. Soo., BB, 333 (1036). 
* Ber. doutsoh. chem. Ges., 70 937) ; 


527 (1 ; see aho Hess and 
collaborators [n Z. phe. Chem, B, 7, 7 (1030). 


Isolation of Ascorbic Acid from Urine - 

HrwssERG and Ammon! have been unsuoceamful in 
an attempt to isolate ascorbic acid from urine. 
Recently E. O. Noyons* has described a method for 
the isolation of ascorbic acid from tomato juice 
involving chromatographic adsorption, and- "has 
announced his intention of applying & similar pro- 
cedure to the isolation of ascorbic acid.fróm urihe. 


mE 
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We have been engaged for a considerable time a1 
this problam and have finally isolated from urine | 
small amount of & crysvalline dinitro-phenyl hydrazin: 
derivative which appears to be that of ascorbic acid 
Ita ing point (269—271 uncorr.) agrees with tha: 
of the ai derivative from pure ascorbic 


ure vitamin shows nc 
depression (m.p. 271-272). reliability of the m.p 
determinations has been checked by taking a mixec 
m.p. of the 2 : 4 dinitro-phenyl hydrazine derivatives 
of ascorbic acid and salicylaldehyde (m.p. 249). A 
very marked depreemon was observed, both in this 
case and in another where a mixed melting point oi 
two different hydrazones with very similar melting 
points was taken. i 

This work is being continued, and we hope shortly 
to be in a position to give a more complete account 
of this investigation. 


C. P. STEWART. 
Bio-chemical Laboratory, HAROLD SoARBOROUGH. 
Royal Infirmary, P. J. Deva. 
Edinburgh. 
July 21. 


!Hinsberg, K., and Ammon, R., Biookem. ¥., 988, 102 (1935). 
*Noyous, M. O., Acta. Bre». Neeri&ndion, 7, 79 (1087). 


A Diene Synthesis applicable to the Sterol Group 
Ts method is regarded as the most promising yet 
&dumbrated in that it reduces the problem of the 
synthesis of cholesterol or ite stereoisomerides and 
analogous substances to the much simpler one of 
preparing & monooyolio and a bicyclic intermediate. It 
seems to be ially important that the double bond 
of cholesterol is placed by this synthetic process in the 
correct position and that unlike many other diene 
syntheses the method can be used to introduce the 
angle-methyl groups. : 
1-Methyl-2-vinyloyclohexene (1), obtained from the 
known 2-methyloyolohexenylethyl aloohol by an 
application of the xanth te reaction, condenses 
with maleic anhydride in e solution with the 


the dmitrophenyihydrazone of which has m.p. 192? 
and analysis of which agrees with the formula 
O,.H,,0,N,. The 2 : 4-dinitrophenylhydrazone of the 
adduct (m1) from the diene and cyclohexanone has 
m.p. 164° and gives satisfactory figures on analysis. 


a Fe 


The oonstitutions of the mtermediates now re- 
quired for the synthesis of substances containing the 
cholane akeleton are obvious on inspection, and 
attempts to make some of them are in progress. 

A. B. Macey. 

Dyson Perrins Laboratory, R. EoBINBON. 
University of Oxford. 

July 20. 
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Antimicrobial Action af Some Aromatic Compounds 
NuaxHROUS recent researches have directed our 
attention to the antimicrobial action of various 
aromatic amino or nitro compounds containing 
following functional E io sulpbamide, 
R—8O,NH, ; thio, R—8—R'; o, R—8—8—R^ 
sulphone, R—S80,—R; thi ol, R—SH; sulphmio 
analo with the arsenic 
»ompounds in which the arseno: group shows in 
vitro & very high paraaiticidal activity, we have been 
led to a study of the para-substituted aromatic 


hoxides. 
i ta on mice have proved that 4: 4’- 
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diacetylaminodiphenyl sulphoxide (m.p. 292° C. un- 

corr.) and also other sulphoxides, symmetrical or 

containing the groups OH, NH, or 

NO, in the para-position, administered by mouth, 

show an extremely high curative activity not only 

against Streptococcus, but also against experimental 
ou infection. 

ANDERS GIRARD. 


ANDRÉ Ray. 


Laboratoire de Recherches GUY RucHanp. 


des Etabliasements Roussel, 
11 du Port Royal, 
ris (XIII). 


Points from Foregoing Letters 


By feeding a dog with oil and with radioactive 
phosphorus (as sodium phosphate) and then deter- 
mining the proportion of ‘labelled’ phosphorus in the 
lecithin of the blood and of the inteetme, Prof. G. 
Hevesy and E. Lundsgaard find that the additional 
lecithin found in the blood odntains only a small 
amount of the active phosphorus, and conclude that 

the absorption of neutral fata lecithin is 
formed outside the intestinal tract. ; 


Dra. J. R. Edisbury, J. A. Lovern and- R. A. Morton 
state that fah visera other than liver contain 
vitamin A, and that halibut viscere constitute & very 
rich and hitherto neglected source of the vitamin. 
Evidence is adduced that vitamin A in liver is, at 
least in part, associated with protein. 


From the intensity of the components of the hyper- 
fine structure of the resonance line of potassium, Dr. 
D. Jackson and H. Kuhn deduce that the magnetic 
moment of K39 is positive, and that the nuclear spin 
has & value of 3/2, LR nu cs rdg gemit 2 
of Millman, Fox and i. The oentre of gravity 
of the components of K41 overlaps the weaker oom- 
ponent of K39. 

An inarease in the number of kicks in a ‘neutron’ 
counter when placed inside a lead chamber leads 
B. Arakatau, K. Kimura and Y. Uemura to assume 
that neutrons are liberated from lead by cosmic ray 
photons. When the lead chamber is filled with paraffin, 
a further increase in the number of kicks of the counter 
is observed. 

In igations of oxide films on iron by means of 
eoa darian throws further light on the three 
oxide layers (composed of ferrous, magnetic and 
ferric oxide). T. Iimori gives a diagram showing the 
regions of stability of the various forms of iron 
oxide and concludes that, with rising temperature, 
iron atoms mi more vi towards the 
surface and check any farther oxidation of the lower 
oxides. 

N. 8. Nessa Nath. states that the asymmetry 
in the curve showing the energy distribution of the 
electrons emitted by radioactive substances (B-decay) 
is explamable on the assumption that the fmal 
process consists of a shower of neutrmos, the number 
in the shower depending on the transition energy of 
the nucleus. : 

An inexpensive low-temperature thermoetet, useful 


also as & cold is described by L. C. Beadle 
and F. A. Boo A constant temperature is main- 
tained by means of & controlled circulation of water 
from an ice’tank, the flow bemg induced by a stream 
of air bubbles in a connecting tube. 


Prof. O. 8. Gibson directs attention to tbe pro- 
duction of thin gold films or mirrors on glass and other 
surfaces by deposition from organic gold compounds 
such as disthylmonobromogold. 

Dr. 8. C. Blacktin describes experiments indicating 
that, with a fine coal dust, ite spontaneous electrical 
activity varies with the treatment to which the dust 
is pabmitted, and that anoh actiyity poema to imorease 
with the increase of adsorbed material on the 
ticles and to decrease with decrease of such adsor 
material. 

D. A. Peak discusses the evidence oo oer- 
thin epic ob tha electro: startle ed bile unida 
and suggests that the fusion of the O and D rings is 
in the ots and not in trans position as hitherto believed. 


The separation of the ots form of agobenzene by 
an acetone solution exposed to light with 
water and then further extracting the aqueous solu- 
tion with chloroform is described by G. B. Hartley. 
The ots and trans forms come to equilibrium under 
usual conditions, the change being activated by 
light. The ots form has a greater absorption oo- 
efficient for blue light and ite melting point is some- 
what higher than that of normal azobenzene. In 
benzene solution it has a dipole moment of 8-0 Debye 
unite. 

By heeting strongly strotohod hydrated cellulose 
(viscose silk) for half an hour at 200° C. in water or 
in formamide, Prof. K. H. Meyer and N. P. Baden- 
huizen, jun., find that it is changed into native 
cellulose, as shown by X-ray diffraction 
The authors consider that at 200?—300? native 
cellulose is the stable form and hydrate cellulose is 
the non-stable. 


A small amount.of a orystalline sions 
hydrazine derivative which appears to be that of 
ascorbic acid has been separated from urine by Dr. 
C. P. Stewart, H. Scarborough and Dr. P. J. Drumm. 

A diene synthesis which may help towards the 
synthesis of cholesterol and similar substances is 
described by A. B. Meggy and Prof. R. Robinson. 
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Research Items 


"Woman Marriage' in Dahomey 

Tux institution of a form of marriage in which 
one woman takes another to wife has been recorded 
in Africa among peoples so far distant from one 
another as in northern and southern Nigeria, the 
Anglo-Egyptian Sudan and the Union of South 
Africa. It was observed by Dr. Melville J. Herskovits 
in Dehomey in 1981 (Africa, 10, 3). Deahomean 
marriages take thirteen different forma, falling into 
two general classes, in one of which, ‘woman-with- 
money’ are rised all forms in whioh the marriage 
dues are paid the spouse to the bride's father, 
while in the form ‘friend-custody’ no such payment 
is made. A woman may marry another woman, 
paying the dues and performing all the' duties re- 
quired in the first class; but neverthelees her 
marriage is spoken of as if it belonged to the second. 
uit E ee 
are under the control of the father ; but in the secon 
the mother retains control of her children. Woman 
marriage is rare among commoners, but frequent in 
upper-class families, particularly among royalty. It 
is based on the fact that women frequently become 
wealthy. They may then wish, especially if barren, 
to build up a compound of their own. To effect this 
& wife is married to whom the ‘husband’ admits a 
male friend or member of her household, the children 
who may result bemg regarded as her own, and 
oompetent to inherit the property of the house she 
bas built on this basis. The does not 
necessarily imply homosexual relations. The motivat- 
ing force, the desire for prestige and economic power, 
reflects the dominant Dehomeen patterns of thought 
and the fundamental forces that underlie their 
haviour. No stigma is attached to the parties con- 
tracting such marriages, and m fact the woman 
‘husband’ is respected on account of her wealth and 
the number of persons she controls in her compound. 
Prontosil in Puerperal Infections 

In the Section of Obstetrics and Gynseology of 
the British Medical Association during ita recent 
meeting in Belfast, Mr. G. F. Gibberd opened a 
oe dapi ee 
pounds in the treatment of puerperal infections 
caused by hmmolytic streptococci. After a prelim- 

reference to dosage, he compared a series of 

157 cases of infection treated at Queen 
Charlotte's Hospital with a control series treated in 
this hospital during the last two years before the 
introduction of the new drug. The death-rate was 
E MIT me -apait T cena vas 
much shorter in prontosil-treated capes. Doris 
Drowa reported oh die ane Of arettionll inthe Koral 
Maternity Hospital, Belfast. For the three years 
before the introduction of prontosil the death-rate 
for cases of septiceamia was 87-5 per cent, and the 
mortality for all cases due to infection by the hmamo- 
lytic streptococcus was 28:5 per cant. Since the use 
of the drug the death-rate in cases of septicemia 
was 28:57 per cant, and for all cases of puerperal 
infection 0-6 per cent. Prof. Chaasar Moir referred 
to the remarkable effect prontosil had in combating 
B. eoli infections of the urinary tract. 


Factors of Vocational Guidance 
In an article in the Human Factor (11, Nos. 7-8), 
Dr. Oceser discusses the problem of vocational 
guidance. He believes that while most people 
acknowledge its importance, few recognize ita oom- 
plexities. He analyses some of the psychological 
aspects affecting individual cases, and points out the 
interrelation between these and social and economic 
factors. He oonsiders the problem for those who leave 
school at the age of fourteen years. Economic and 
social factors, he says, limit the individual's sphere 
of choice. The child of poor parents must earn an 
immediate living; an individual may have both the 
ability and the inclination to enter a certain trade, 
but. may be forced by the condition of the labour 
market into another for which he has the ability but 
not the inclination; opportunities of employment 
vary in different neighbourhoods; the social status 
accompanying each ion varies ; the tradition 
of the family circle will give arbitrary value to certain 
kinds of work. The psychological factors fall into 
two parts: those that determine technical ability, 
and that depend on physical, temperamental and 
intellectual endowments ; and those that determme 
personal choice and preference. Physical and intel- 
lectual endowments are measurable; but tempera- 
mental fitness is more difflcult to assess, and 
with the factors determining: personal ohoioe has its 
source in unconscious mental . Thus the un 
that are required for adequate vocational 
range from the more general peycho-biol 
through social and economio to the deeply indi 


Sexual Periodicity 

IN & paper (Proo. Roy. Soo., B, 123, 418; 1987) 
which is really & supplement to the Croonian Lecture 
given by him in 1980, Dr. F. H. A. Marshall sum- 
marires evidence of the factors controlling the 
sexual seasons of various animals. Ruminants breed 
when the days are getting shorter, whether they live 
in the northern or the southern hemisphere. Individual 
ruminants which have been transported across the 
equator have been known to adapt themselves at 
once, and have two rutting seasons in one year. 
Ruminants on the equator usually have no sexual 
season. Most other mammals breed in the spring, 
and species transferred from the northern to the 
southern hemisphere conform to the seasonal con- 
ditions ofthe south. The same is generally true of 
birds. Rowan showed that, in some birds m any 
event, the lengthening of daylight was the important 
factor causing the onset of the sexual season. Similar 
experiments have been done with various other 
animals, and although it has frequently been found 
that light increases sexual activity, this is not always 
BO. 


m 
idual. 


Biology of Plankton Animals 

Moon information of interest is given on the 
biology of three important plankton organimns, 
Calanus finmarchious, Sagitta seiosa and Sagita 
elegans, in the North Sea by R. B. Wimpenny (Min. 
Agric. Fish., Fishery Invest., Ber. II, 15, No. 3, 1936, 
pp. 1-58, 1087). The seasonal observations have been 


AUGUST 14, 1937 


based mainly on-a line of stations between Flam- 
Head and the south-west patch of the 


Dogger Bank. Detailed observations were made on - 


the breeding, growth and feeding of the three species, 
and have afforded & weloome extension to somewhat 
similar knowledge gained at Plymouth and Millport. 
All three species tended to be smaller than at Ply- 
mouth; this was th + to be connected with the 
shallow oonditiong of southern North Sea, there 
being, for example, a decrease in size of S. setosa 
in the North Sea from north to south. The breeding 
aang tes also appeared to be fewer than at 

lymouth. It appears that S. setosa is characteristic 
of mixed North Sea or ‘Bank’ waters, while the 
other two oe ocour in water of more oceanio 
origin. Additional information is given on the 
relation between xooplankton and phytoplankton, 
and the ion is put forward that phytoplankton 
concentrations may play the part of breeding and 
nursery’ grounds for zooplankton species. 


of sweet cherries In many English 
soribed in & recent by H. Wormald (J. Pom. 
and Hort. So, 15, 1, 85; 1937) The symptoms 


consist of stem, crotch and branch cankers, shoot wilt, 
bud and spur blight, leaf spots and occasionally fruit 
spote. Certain varieties have proved to be commonly 
attacked, and same varieties seem to suffer leas 
than others. Two organisms, Pseudomonas pruntcola 
and P. mors have been isolated from a 
number of infected trees and are regarded as re- 
le for bacteriosis of sweet cherries in Great 

itai The latter, which also causes bacterial 
canker in plums, is more widespread. Control is 
difficult, but infection may be reduced by avoiding 
mechanical injury, such as pruning, m autumn, 
winter and early spring. Infected parta may be 
excised early in the year and the wounds covered 


with this treatment. There is no evidence that 
application of lime to the soil induces resistance to 
bacteriogis. Stocks as well as varieties vary in 
susceptibility, and it is possible that suitable resistant 
stocks may be found on which to graft susceptible 
varieties. Some interesting observations on the 

ility of different varieties at East Malling 
are (ibid., p. 25) by N. H. Grubb, and 
certain questions of nomenclature and the effect of 
local conditions are discussed. 


Croases between Radish and Turnip 

RECIPROCAL crossea were made between radish 
(n = 9) and turnip (n = 10) by Mesars. L. E. Morris 
and R. H. Richharia (J. Genet, 34, No. 2). With 
turnip as female parent, 428 flowers yielded 23 seeds, 


19 of which germinated. Their characters indicated 
that they were diploid hybrids. In the iprocal 
cross, from particular parent plants 128 flowers 


yielded 5 seeds. Two of the resulting planta were 
like radishes (accidental selfs ?), one was like the 
reciprocal hybrids and one was triploid, having 
2n — 28 chromosomes. It probably came from the 
fertilization of a diploid radish egg-oell. This triploid 
hybrid open-pollmated gave a varied progeny, 
including two h loids with 2n = 68 which re- 
sembled the triploid but were almost sterile. The 
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functional eggs of the triploid plant were chiefly 
triploid, but some had 9 chromosomes and were 
i like the radish. The pollen of this plant 
also showed a range from 9 probably up to 3n, but 
when used on radish tbe functioning grams had 
mostly 9 but some had 10 chromosomes. Triploid 
pollen grains apparently did not function on the 
radish stigma. 
Roaring Sands of the Kalahari Desert 

Mn. A. D. Laws haa recently given an interesting 
account of these sands (S. African Geog. J., 19, 83— 
49; 1986). They lie at the south end of an elongated 
patch of whitish sand dunes near the south-east 
comer of the Kalahari desert, and the roars are 
heard most intensely’ along the southern face, which 
rises nearly 100 ft. at a slope of about l in 2. Com- 
pared with the rest of thé desert sands, the grains 
are perhaps more rounded and of a more uniform 
size and shape. Mr. Lewis describes two types of 
noise, & roar caused by pushing the sands forward 
in & heaped-up manner and a hum by keeping the 
sand moving slowly down the slope. A very loud 
roar is by sitting on the slope and aliding 
down it in slow jerks. In the still of the early evening 
or morning, such a noise is easily heard, like the 
rumbling of distant thunder, at a distance of 600 yd. 
Merely moving the fingers up and down the sand 
produces a roar, the upward motion giving & higher 
note than the downward. Samples of the sand were 
taken in bags to Pretorie, and it was found that & 
roar was obtained by tilting the bag over sharply 
when half empty. If the bags were left open, the roar 
was lost after a few weeks, though it could be restored 
for a short time by heating the sand in an oven. 


Mineral Position of the British Empire 

A BAMARKABLY comprehensive and instructive 
publication on the mineral industries of the British 
Empire has recently been issued under the above title, 
by the Mineral Resources Department of the Imperial 
Institute (pp. 166, price 4s.) Commencing with a 
comparison between world and Empire outputa of 
all the more important minerals used in 1929 and 


1935, the-work on to survey the many changes 
uction that have occurred during 


centages of chrome ore, ore and diamonds. 
On the other hand, there have been decided moreases 
in the Empire percentages of and lead ores. 
The total value of the Empire’s mineral output 
during 1985 was about £400,000,000, of which the 
United Kingdom contributed nearly 42 per cent, 
South Africa a little more than 21 per cent and Canada 
Dal pelea Tt is a striking fact that the value of the 

output of the United Kingdom represents about 
37 per cent of the total value of the whole of the 
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Empire output of all minerals. All who are oon- 
cerned with mineral industries or with Empire 
problems in relation to world affairs will find this 
volume indispensable. 
Cyclone Series in the Caribbean Sea 

At a meeting of the Royal: Meteorological Society 
on May 26, a paper was read by E. Kidson entitled 
“The Cyclone Series in the Caribbean See, October 
17-24, 1935". The author mentioned the view held 
by some who have & ted to apply frontal 
methods of analysis to tropical cyclones that air which 
has passed across the equator acts as the cold air. 
He referred to fronts found by K. R. Ramanathan 
and K. P. Ramakrishnan in Indian depreesions of 
July and August, in which old’ monsoon air heated 
over India performed the role of the warm air-mase 
and fresh monsoon air the role of the cold sir-mass ; 
but stated that in the south-western Pacific the 
colder air of tropical cyclones undoubtedly came from 
higher southern latitudes and not from the far side 
of the equator. The paper is concerned with cyclonic 
developments encountered by the author on two 
occasions when he was croaaing the Caribbean Sea 
after passing through the Panama Canal, and is 
illustrated by a series of synoptic oharte with frontal 
analysis. In these he found more than one case where 
the warm air-mage clearly arrived from the south or 
south-west after having croased the equator, in contra- 
diction to the theory mentioned above, but in support 
of the obsérvations in the south-west Paoiflo. It was 
noted, however, that air entering the Caribbean Sea 
from the south-west has first to cross the cold waters 
south of Panama and that such air will tend to be 
chilled in ita lowest layers in consequence. This may 
easily lead to the warmth of the current as a whole 
being overlooked and thence to its being mistakenly 
regarded aa the cold supply in any frontal development 
on account of ite relatively low surface temperature. 


Cyclol Theory of the Structure of Insulin 

UNTE recently the only comprehensive theory of 
protein structure was the polypeptide chain theory 
put forward by Emil Fischer. This is somewhat 
difficult to reconcile with the globular. character of 
the soluble protein molecules first indicated by 
Svedberg’s ultra-centrifuge measurements and later 
also supported.by X-ray measurements on pepsin 
and insulin, and it is evidently of the greatest im- 
portance that other theoretically possible arrange- 
menta of amino-acids should be considered. One 
such has been examined m detail by Dr. D. M. 
Wrinch, who has shown that it might be possible 
to unite amino-acid residues through imino links in 
a laminar pattern—the cyclol structure. This 
l&minar structure may then be folded into a restricted 
number of geometrically plausible space pst 
networks. For insulin, Dr. Wrinch proposes a cyclo 
structure built out of 288 residues united in a neb- 
work of this kind which oovers the surface of & 
truncated tetrahedron (Sotenos, 85, 566; 1987). 
This polyhedral configuration would give the mole- 
cule the globular character required by iso ie 
data, and also the trigonal symmetry suggested y 
the X-ray evidenoe, provided that the actual amino- 
acid residues are symmetrioally distributed over its 
surface. Along the trigonal axis the dimensions of 
the cyolol molecule would fit it fairly closely into the 
crystal unit cell, but at right angles to this there is 
very much more space, it is suggested that this 
is filled by tyrosine residues held together by zinc or 
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other cations. Very much more i tal evidence 
js of ecures neoeacry Dafore burl a atracture’ Sould 
be considered established, but in any event the con- 
struction of the models proposed is of great interest. 


Projection Television 

AT a convention of the Institute of Radio 
Engineers held on May 10-12, several papers were 
presented dealmg with recent developments in tele- 
vision. Two of these, by Dr. V. K. Zworykin, Mr. 
W. H. Painter and Dr. R. R. Law, described the 
development of a new electron tube by means of 
which an enlarged, projected image may be obtained 
of the picture normally seen on the fluorescent screen 
of & cathode ray tube. Some brief details, with an 
illustration of the device, are given in the June issue 
of Blectronics. The tube illustrated contains an 
electron gun capable of delivering about 1:5 milli- 
amperes at the cathode, of which about 0-4 milh- 
ampere is actually delivered to the beam itself. The 
beam is E T a potential of 10,000 volta 
on the last anode the resulting picture on the 
fluorescent screen itself, although only 2 in. x 1j in. 
in sire, is of exceptionally high brilliance. The tube 
is intended for use with a lens of f/1-5 aperture, 
and the standard size for the projected picture is 
18 in. by 24 in., for which the illumination compares 
favourably with that of the ordinary 16 mm. home 
cinama picture. The screen material used in this tube 
is principally zino orthosilicate of carefully controlled 
crystalline structure, which gives a brilliant yellow- 
green light and which is very stable under prolonged 
heavy bombardment. At the meeting referred to 
above, & demonstration of the operation of this 
projection tube was given by the i of the 
Radio Corporation of America. A video signal was 
obtained from a still picture using 80 frames a second 
and 343 linea without interlacing. A special screen, 
about three by four feet m size, was employed, and 
the picture obtamed was of high brilliance and quality. 


` As an additional demonstration, the small screen was 


removed and the image projected on to the standard 
screen used for lantern slides. In this case, the picture 
was 8 ft. X 11 ft. in size and was stated to be readily 
visible to all those present in the room, which was 
about fifty feet long. 


Masses and Parallaxes of Binary Stars_ 
Dr. O. Banwes has published a paper on the 
Diner dd Rayer of masses and perallaxee of 
Mon. Not. Roy. Astro. Soc., 97,6; April 
lo m m he gubmite the mean values of pa* 
and (po*)k for orbits of given eccentricity, these 
quantities appearing in the equations used for dever- 
mining the combined mass and the parallax re- 
spectively. In addition, he gives the mean values 
for (pw")* and (po!) which are required for the 
estimation of the probable errors. From 124 orbits 
as computed by Prof. R. K. Young, it is found 
that with the mean value of e between 0 
and 1, e! = 0-822 and et œŒ 0:14; from which 
pa? = 16-9(a"/P*) and also (pot)! = 2-38(a*/P1y7*, 
In the first case, the probable error in a single 
determination is 49 per cent, and in the second case 
it is 21 per cent. If & somewhat different mean 
value of e be taken, the numerical resulte are 
essentially unchanged. For example, if e* — 0-208, 
64 = 0:11, the coefficients given in the above equa- 
tions become 17:3 and 2-42 respectively, very small 
changes for a considerable change in e. . 
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Royal Society of Canada 
ANNUAL MEETING AT TORONTO 


HE annual meeting of the Royal Society of 
Canada was held at the University of Toronto 
m May 25—28, under the preeidency of Mr. Lawrence J. 
3 of Ottawa, who took as the subject of his 
residential address ‘“The Discovery of Canada". The 
Tlavelle Medal for 1987 was awarded to Dr. F. D. 
Adams, the Lorne Pierce Medal to Prof. Stephen Lea- 
ook, and the Tyrrell Medal to Mr. Aegidius Fauteur. 
of. A. G. Huntaman, consulting director of the 
3iological Board of Canada and editor of ite publica- 
ions, and professor of marine biology in the Uni- 
versity of Toronto, was elected president for the year 
1987-88. 

In Section 1 (French, Literature, History, eto.) 
lfteen papers were reed, and in Section 2 (English 
Literature, History, etc.) twenty-one papers. 

In Section 3 (Chemical, Mathematical and Physical 
3ciences) 142 papers were presented, 47 by title only. 
One third were preeented to the whole Section, the 
remainder to four subeections (Astronomy, Chemistry, 
Mathematica, Physics). Three new fellows were 
3leoted to the Section: Profs. A. R. Gordon, of the 
University of Toronto; R. L. Jeffery, of Acadia 
University, and W. H. Watson, of McGill University. 

The feature of the meetings of Section 3 was its 
presidential addreas by John Patterson, director of 
the Meteorological Service of Canada, in which he 
outlmed recent advances made in this service. The 
necessity of a continuous forecasting service for the 
recent expansion in aviation has given & new impetus 
to research, has led to increase in the number of 
observation centres, and has increased the personnel. 
The addreas was followed by a i by A. 
Thomson and various members of the meteorological 
staff, in which the results of temperature, water 
vapour content, and pressure distribution in the 
upper atmosphere at various Canadian stations were 
iven. Observations at the National Research 

, communicated by D. C. Rose, showed 
that the advance of polar front is the cause of varis- 
tions in potential gradient. 

Prof. L. Gilchrist presented & paper on resistivity 
measurements at the Ohickamauga Dam site, 
Tennessee, where underground caverns were located 
by the proper use of ‘Megger’ instruments. A survey 
of methods used to determine overburden above 
magnetic deposits by magnetic methods with field 
examples was given by Prof. D. A. Keys. Dr. W. H. 
Martin dealt with the Raman spectra of some oximes, 
and pointed out the shift of one Raman line due to 
addition of hydrochloric acid to certain amines and 
to mercuric chloride in solution. Prof. J. A. Gray 
gave the resulta of the scattering of X-rays at small 
angles by charcoal, and presented further evidence 
that some B-rays lose energy when scattered through 
large angles by nuclei. ' 

The Rev. A. Vachon ted an interesting 
account of the salinity of the water at different 
pointe in the estuary of the St. Lawrence River; from 
these measurements, arctic currents can be traced, 
especially along the north shore, and also the course 
of the water from the Saguenay after it enters the 
8t. Lawrenoe. Prof. E. H. Boomer, speaking on 


phase equilibria in hydrocarbon systems, showed that 
the behaviour of the systems relative to one another 
can be predicted, qualitatively from the chemical and 
physical properties of the liquid hydrocarbons used. 
Resulta of experimenta by Prof. C. O. Coffin on the 
effect of molecular structure on the rate of uni- 
molecular gas reactions show that the replacement of 
hydrogen by chlorine atoms produces a slight decrease 
in rate, while introduction of a double bond gives a 
fourfold increase. Prof. W. Lash Miller presented a 
group of papers on Wilders’ bios and yeasts. Of 
fourteen papers presented by Prof. O. Maass and his 
students, one .on the measurement of the speociflo 
heat of propylene in the critical preesure — critical 
temperature region contained an account of a new 
type of adiabatic calorimeter, and it was shown that 
the liquid state of aggregation persista above the 
critical temperature. Prof. H. Hibbert (with F. B. 
Pickett and G. F. Wright) reported on the relative 
acidity of carbohydrate hydroxyl groups ; they find 
that the hydroxyl group attached to the C, atom in 
glucose is more acid than those attached to the 
C» C, and C, atoms. 

Prof. W. H. Watson presented a paper on the 
electron and the limite to the sion of electro- 
magnetio fleld specifications, in which the uncertamty 
relations of the electromagnetic fleld are applied to 
determine the corresponding uncertainties in the 
motion of an electron in the fleld. Prof. J. L. Synge 
presented several papers by his associates, of which 
one on the problems of the beam and the plate in 
the theory of elasticity, by J. N. Goodier, was of 
particular interest, as it proved that the engineering 
theories of beams and plates are good to & high order 
of approximation under the conditions of use. Prof. 
A. F. Stevenson gave & paper on a generalization of 
Oseen's tions for steady flow past & fixed obstacle, 
with pplication to the sphere, and Prof. R. L: 
Jeffery another on sequence integration and non- 
absolutely convergent integrals for functions of two 
or more variables. A paper by Prof. W. L. G. 
Williams and M. 8. MacPhail on functions of the 
complex variable s = z + jy, where j* = o*, was of 

interest, and mention may also be made 

of a paper by Prof. 8. Beatty and D. O. Murdoch 

on routine for determining the numbers 6, m associated 

with a oycle f = o(p) of an algebraic equation 
F =Q. 

Prof. H. A. McTaggart demonstrated the ellipticity 


. of the light reflected at the surface of films of oriented 


molecules. Prof. A. L. Olark gave the result of the 
experimental determination of the probability of & 
steel ball falling through one of a number of holes 
in a plate. Prof. E. F. Burton presented a number 
of papers deecribing work done in the McLennan 
laboratories. The specific heat of tributyrin at low 
temperatures has been measured by J. O. Wilhelm 
and A. H. Woodcock, who find that it varies from 
0-4 cal./gm. at room temperature to 0:012 at 16° K. 
H. E. Johns and J. O. Wilhelm have determined the 
refractive indices for X 5461 A. of liquid oxygen 
(1-2242), liquid nitrogen (1-1990) and liquid hydrogen 
(1:1120). J. M. Anderson has determined the half 
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a de E ee 
& modified canal-ray meth 
have a half life of leas than 10-* second. 

In the Geological Section (4) eighteen papers were 
presented. Three new fellows were elected: Dr. 
G. W. H. Norman, of the Geological Survey of 
Canada; Prof. F. F. Osborne, of MoGill University, 
and Dr. J. F. Walker, provincial mineralogist of 
British Columbia., Among the interesting papers 
preeented the following may be mentioned. 

Prof. d. H. Henderson (of Section 8) described 
two new types of pleochroic haloes in biotite, and 
showed that they are invariably associated with 
minute fissures through the mineral. He indicated 
that they from certam members of the 
radram. of very short life-period, and 
that precipitation of minute grains of 

minerals from the fissure-filling solu- 
tiong probably accounts for the localization of the 
haloes. 

The last paper of the late Dr. W. H. Collins, 
formerly director of the Geological Survey of Canada, 
was presented by H. C. Horwood, who had assisted 
him with much of his fleld work. Results of several 
years of detailed study of the Sudbury district 
Strongly confirm the original conclusions of Dr. A. P. 
Coleman as to the magmatic origin of the ores, and 
indicate that secondary processes play a relatively 
minor in ore deposition, I Dr. ag sees now 
eighty- years of age, was present at the meeting 
to hear this vindication of his conclusions. 

H. C. Cooke presented new date on the age of the 
Dore series of Michipiooten district, Ontario, based 
on determinations of the structure of the Keewatin 
lavas, and concluded that the Dore series is probably 
of Temiskaming age, and is not inter with 
the Keewatin as previously W. C. Gussow 
presented the resulte of his work during tenure of 
one of the Carnegie fellowships administered by the 
Society. These indicate that the gold deposits of the 
Rouyn area, Quebeo, are not primarily related to 
the granitic stocks, but were deposited from soda- 

solutions introduced along fissures at some 
later date. The solutions albitized the intrusives and 
caused profound hio arp in them. 

In Section 5 (Biological Sciences) sixty papers were 
presented, in part before the whole section, and in 
part to two subsections (Zool and Botany, and 
the Medical Sciences). Profs. D. L. Bailey an a. F. 
Marrian of the University of Toronto and Dr. J. H. 
MoDunnough, of the Division of Systematic Entomo- 


logy of the Dominion ent of Agriculture, were 
elected fellows of the ion. 

Prof. E. M. Walker gave the sectional tial 
address on ‘“Grylloblatia, a Living Poet, and 


prehistorio beetle from the 
proving, inier alia, that the heat of the hand 
rapidly causes its complete prostration, while contact 
with ice leads to slow recovery. Prof. A. G. Hunta- 
man traced the cause of the scarcity of salmon which 
occurs periodically in the Atlantic provinces every 
nine or ten years, as due to & succession of dry 
summers (also occurring periodically) which result in 
such lowermg of the water of salmon streams that 
the young salmon parr are olearly exposed to king- 
fishers and mergansers, which take an unusually 
large toll. He also communicated an account of 
W. H. Johnson's study of the effect of light on the 
marine copepod Acariia olaust, which shows that 
Movement is brought about by changes in intensity 
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of light (upwards with diminution, downwards wit] 
Increase of intensity), rather than by the degree o 
intensity iteelf; under static light conditions, th 
animals gradually become uniformly distributed. 

Dr. J. W. MacArthur reported from his studie 
of finger and palm prints that left and right hand 
are as different in identical as in fraternal twins 
while hands of the same side are quite similar i 
identical twins, but show large and imoreasiny 
differences in the series: fraternal or sib pairs 
parente and children, and unrelated persons. By 
such comparisons, the twin type can be correctly 
diagnosed in about half the pairs from their owr 
printe alone, and in nearly all when prints of then 
parents and sibs are also available. . 

Prof. G. W. Scarth presented a pa by D 
Simmovitch showing that the cells of plant tissue 
frozen internally with imtra-cellular ice formatior 
always die, while those dehydrated by external (inter. 
cellular) ice will survive, even after extreme dehydra. 
tion of the protoplasm. Prof. Marie-Victorin and the 
Rev. J. Rousseau gave & paper ing the former’: 
theory of the development of the flora of the Bt. 
Lawrence valley. R. B. Thomson described oom. 
perative studies of the ‘inversed’ bundles of male and 
female cone scales in & series of conifers, 
the view that these are homologous structures which 
during come to assume different positions in 
association with the function of the scales as sex 
organs. Prof. W. P. Tho 
papers by himself and co-workers with genetic 

blems in wheat and other cereals. Prof. A. H. R. 
uller reviewed the life-history of the wheat rust, 
and reported new discoveries concerning the fusion 
in pustules on the barberry leaf of pycnia with a 
hyphae of opposite sign 

Prof. J. W. MacAritinr piresunted d paar be Or IE 
Gunn giving an account of & strain of rate which 
has, as a-monofactorial autosomal recessive mutant 
character, acholuric jaundice resembling that in man 
in ita chief clinical and genetic features. A paper by 
A. E. Allin (presented by Prof. D. T. Fraser) showed 
that, m general, skin sensitivity to diphtheria toxoid 
develops withm three weeks during an attack of 
diphtheria in those who are initially non-sensitive, 
&nd increases at this time in those initially sensitive 
in some degree. 

Prof. G. F. Marrian (with G. C. Butler) showed 
that an ether-soluble fraction from two women with 
adrenal tumours contained unusual amounta of 

iol, and also & triol, O,,H,,O,, melting at 
248-244° O. R.G. Sinclair adduced evidence that the 
red blood cells of the dog and the cat do not take 
part in fatty acid transport. E. G. Young gave an 
interesting &ooount of prolonged study of purine 
metabolism in the Dalmatian coach hound from early 
age to adolescence. 

Prof. C. CO. Macklin described the detailed histology 
of the pulmonic alveolar walls of the adult cat, illug- 
trating his paper by beautiful slides from photomicro- 
graphs, and streased the presence of many ‘bare 
areas’ devoid of nuclei. 

Prof. F. G. Banting presented a number of 
from workers in the Banting Institute of the b i 
versity of Toronto. W. R. Franks and H. J. Creech 
have succeeded in forming chemo-antigens by 
coupling 1:2:5:6-dibenzanthracene and aimilar 
compounds to protems, and injecting the products 
into rabbita, guinea pigs, and rate; formation of 
haptene specific antisera was demonstrated 
preeipitin reactions and by specific inhibition wi 
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he prosthetic substances. H. F. Richardson showed 
hat death from intra-venous air embolism in dogs 
epends on the rate of injection; at very slow rates 
urprisingly large amounts of air can be injected 
efore death ensues ( failure of the pulmonary 
irculation). B. C. Coles showed that the type of 
oath in cases of criminal abortion, commonly 
scribed to small amounts of ‘air found in the heart 
t post-mortem, may be due rather to lethal amounts 
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of toxic substances (such as potassium soaps) in the 
douche solution having entered the blood stream 
fram the uterine cavity. Acoording to D. Irwin, the 
tissue response to different samples of quartz is 
practically identical. W. R. Franks, L. D. Proctor 
and A. Duncan described a photo-electrio dust 
estimator, designed to measure accurately and rapidly 
dust retainable by the lungs and therefore to estimate 
the dust hazard. 


Recent Aeronautical Research 


HE report of the Aeronautical Research Com- 
mittee, issued recently*, deals with a period 
if nearly two years, from April 1935 until December 
936. This is to cover a change of procedure, future 
eporta being issued for the calendar year. The 
eport opens with a well-merited tribute to the 
nemory of Sir Richard Glazebrook and Sir Joseph 
?"otavel, who died during the period under review. 
"hey were both original members of the Advisory 
Jommittee for Aeronautics, appointed in 1909, and 
ll who-have had any connexion with aeronautics 
vill appreciate how much the development of the 
cience owes to them. 
The outstanding feature of the period under 
eview has been the moreage in, and the still further 


lamands for, hi rmance of aircraft. The 
najor part of the Giese activities are ob- 
riously directed towards this object. It is basized 
hat the more recent equipment at the National 
*hynical Laboratory and the Royal Aircraft Estab- 
ishment, although elaborate and expensive, have 
nade possible advances in the fundamentals of 
iroraft serodynamical design to an extent that 
ould never have been accomplished by the trial- 
wnd-error methods of full-scale experimental flight 
done. The compressed air tunnel and the one-foot 
ligh-speed tunnel at the former, and the 24-ft. wind 
unnel at the latter, are cases in point. 

The 24-ft. tunnel at the R.A.E. has been used 
wrincipally for the investigation of engine-oooling 
xoblems. At high translational speeds, theory shows 
t should be possible to provide enough cooling 
vithout adding at all to the drag of the complete 
eroplane, and this prediction has been 
xy expernmental resulte. As the induoed at 
ugh speeds is very small, it follows that a well- 
lesigned aircraft travelling at high speed need have 
v drag very little higher than that due to the friction 
»rbween. its surfaces and the air. 

Aeroplane speeds are now almost approaching the 
ange in which compressibility. becomes important, 
md the Committee, by undertaking research on 
ompressibility effects, is taking steps to have in- 
ormation available by the time it is required. The 
ipperetus used for this work is a one-foot high 
unnel, run from the exhaust of the oo air 
unnel. Testa on thick aerofoils have been done, and 
ruggest that it may be necessary to take account of 
compressibility drag’ when speeds of flight exceed 
our hundred miles per hour. 

Much of the time of the compressed air tunnel has 


* Aeronautical Research Committee. Report for the years 1035-36. 
^p. 60+7 plates, (London. H.K. Stationery Office.) 4s. net. 


been devoted to mvestigations of surface friction. At 
the Reynolds numbers of flight a surface roughness 
corresponding to excrescences of the order of one- 
thousandth of an inch in height may be enough to 
increase the friction substantially. This measure of 
roughneas is inappreciable at Reynolds numbers 
corresponding to those in ordinary atmospheric 
tunnels, so that although roughness may produce a 
difference in the behaviour of an actual aeroplane, 
the cause was not appreciated until this problem had 
been worked out. 

Drag measurements have also been made in flight 
by means of a comb of small pitót tubes which 
determine the difference in relative velocity between 
the air in the wake of the wing and the free air. It 
can also be lied in the compressed air tunnel, 
which will le profile drag to be determined at 
Reynolds numbers of the order of those reached by 
fast modern aeroplanes. í 

Another problem has been to determine where on 
aeroplane wings the change from laminar to turbulent 
flow in the boundary layer takes place. As the drag 
associated with the turbulent boundary layer is con- 
siderably greater than that of the laminar layer, it 
is important to keep the transition point on the wing 
as far back as possible. It is suspected that pro- 
tuberanoes in the surface of a wing near ita leading 
edge may promote an early transition point and 80 
increase the . 

Modern high-speed machines have introduced other 
problems, particularly of stability. For example, 
directional stability is often unexpectedly good, 
although longitudinal stability is not so satisfactory. 
Further, increasing speed inevitably imphee higher 
wing loading and thus introduces landing problems. 
The properties of flaps and other aids to stability, 
particularly when landing and taking off, have been 
studied, and work on gusts in the atmosphere is 

Structural problems following upon the recent 
development of ‘streased skin’ bodies and wings 
have shown that stabilizing members for flat, or 
slightly curved, sides of bodies need to be carefully 
Studied for optimum efficiency. Tubular members 
are stronger for a given amount of material, but their 
use presents practical difficulties. 

In &ero-engine work, attention bas beén paid to 
the development of bi-fuel systema, which at the 
moment appear to be necessary with the use of 100 
octane fuel. Direct fuel injection, superoharging, 
high boiling point liquids for cooling, spark ignition, 
and the compression ignition engine have been sub- 
jected to investigation in various details, but nothing 
revolutionary is proposed. : 
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The question of the size of sea-going aircraft has 
. been studied in & general way, and the Committee 
expreases the opinion that no new scientiflo problem 
seams probable with flying boats of up to a hundred 
tons in weight. . 

The technical supplement to the report is sub- 


: “Discovery” 

URING the years 1935 and 1936 three volumes 
have been published containing reports on 
material collected by the “Discovery” expeditions, 


on many subjects by various workers. Vol. ll is- 


devoted entirely to plankton, and forms an intro- 
duction to the study of the plankton of the 
Antarctic, embodying as it does, a detailed discussion 
of methods and their value, besides extensive accounts 
of the distribution and migrations of plant and 
animal plankton, pre-eminently important for the 
understanding of the natural history of the Blue, Fin, 
Bei and Humpback whales. It is noteworthy that the 
tiret instance of vertical migration of phytoplankton 
is here shown in certain species of Coscinod&sous 
which ascend during the daytime, the reverse of the 
usual animal migration. It is constantly seen in the 
“Discovery” reporta that 1 appears 
to be a key animal with regard to the distribution of 
Antarctic plankton, forming directly the food of the 
Blue and the Fin whales, and indirectly influencing 
the plankton in & variety of ways. A consideration of 
the relationship between the distribution of the whales 
and that of the plankton, and between the zooplankton 
and the phytoplankton, has led to the recognition of 
certain principles of pelagicecology. 

The remarkable patchiness in distribution of many 
of the plankton animals is emphasized, and Prof. 
Hardy’s hypothesiq of animal exclusion, showing 
that the more importent plankton animals avoid the 
areas of dense phytoplankton, ia dwelt upon at 
length. In this connenon, the phosphate values are 
shown to be of extreme importance, and relative 
reduction in phosphate content appears to be a better 
index in W S the xoo-phytoplankton relationship 
than the phytoplankton itself, giving a measurement 
of phytoplankton over & little time in the past. The 
appearance of exclusion from regions of low phosphate 

igh phytoplankton) applies to animals belonging to 

i different groups, and it is considered that if 
the distribution of the animals is being modified by 
the phytoplankton, this modification must be brought 
y the 


Maocroplankton, By Dr. F. D. 7 
(Cambridge : At the University Press, 1 
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divided into sections dealing with : asrodynamioa, flui 
motion, stability and control, oscillation, spinning 
structures, elasticity and fatigue, alloys, mee 
aircraft noise, seaplanes, meteorology, aocidents 
administration including (a) list of publications an: 
(6) membership of sub-committees and panels. 


* 


Investigations* 


about by variations in the vertioal migration in con 
Junction with differing water movements at differen 
levels. All the animals which show the exclusio: 
effects have marked vertical migrations. This firs 
report is intended to form an introduction to pelagi 
ecology of the Antarctic seas. The plankton com 
munity is considered in relation to its hydrologica 
background, and to the distribution of the Blue anc 
Fin whales which feed upon the plankton and forn 
the object of such an important fishery in these seas 
The second plankton report deals with the con 
tinuous plankton recorder invented by Prof. Hardy 
This has now been much improved, and a full account 
is given of its construction, method of working anc 
the advantages and limitations of the resulte obtamed 
in its use. The third paper deals with observations or 
the uneven distribution of oceanic plankton, anc 
describes records of plankton taken in ‘the oper 
ocean during the voyages of the R.R.S. Discovers 
and R.R.S. Wiliam Scoresby in the years 1925-21 
with the origmal form of continuous planktor 
recorder. They were made with the view of studyi 
the main fluctuations in the planktonio density ala 
bmc a lines of observation. These lines varied 
from 28 to more than 100 miles in length, and were 
made in different oceanic regions from the tropical 
to the antarctic zone. The records demonstrate 
marked fluctuations in the distribution of the main 
planktonic groups of animals, no leas marked in the 
ios than in the anterotio rone. The existence of 
& rhythm in the distributional fluctuations is ten- 
tatively suggested, a rhythm which varies on different 
Vol. 12 embodies & variety of subjects, the first 
being the coast fishes from the South Atlantico by 
J. R. Norman. The term ‘coast flahes’ includes not 
only the littoral forms, but also fishes that may oocur 
&t'no great distance from the coasts in water down 
to two or three hundred fathoms deep, and that are 
not pelagic or bathypelagic. O. C. A. Monro oon- 
tinues his description of the polychaete worms (2), 
Dr. Th. Mortensen reporta on the Echinoidea and 
Ophiuroidea, R. A. B. Ardley on the birds of the 


' South Orkney Islands and Dr. R. Gurney begins his 


study of the decapod larvæ (Stenopidea, Amphionids 
and Phyllosoma). 

' In Vol. 18 A. Earland continues the Foram- 
inifera (4), R. A. B. Ardley describes the R.R.8. 
Discovery II, ita construction and design, accom. 
modation for research, scientific equipment and 
laboratory methods, E. R. Gunther writes on 
oceanographical investigations in the Peru coastal 
current, and Dr. F. D. Ommaney contributes an 
extensive paper on the copepod Rhincalanus gigas 
(Brady) which is very important in Antarctic waters 
and is reported on fully im every aspect as a repre- 
sentative plankton animal in these regions. 
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Science News a Century Ago 


A Pigmy Cemetery 

Toa issue of the Gentleman's Magasins of 

ist 1837 contains the followmg information : 

“A short distance from Cochocton, Ohio, U.S., & 
angular ancient burying-ground has lately been 
discovered. It is situated, says a writer in Silliman’s 
Journal, on one of those ipd qq end alluvions, 
so common on the rivers of the West. From'some 
temains of wood, still apparent in the earth around 
the bones, the bodies seem all to have been I 
in coffins ; and what is still more curious, is the fact 
that the bodies buried here were not more 
than from three to four and a half feet in length. 
They are very numerous, and must have been tenants 
of a considerable city, or their numbers could not 
have been so great. A large number of graves have 
been opened, the inmates of which are. all of this 
pigmy race. No metallic articles or utensils have 
yet been found to throw light on the period or the 
nation to which they belonged.” 


Monument to Gutenberg 

TEREM hundred and sixty-nine years after his 
death, a large statue in bronze of Gutenberg, the 
inventor of printing from movable type, was un- 
veiled at his birthplace, Mainz, the ingugural pro- 
ceedings extending over the three days, August 14-16, 
1837. The statue was by the Danish sculptor 
Thorwaldsen, and it beers the inscription *Joennem 
Gensfleieooh de Gutenberg Patricium Moguntinum, 
per totam Europam collato posuerunt cives 


Hare and the Oxy-hydrogen Blow-pipe 

Ox August 14, 1887, Prof. Robert Hare (1781-1858) 
wrote from Philadelphia to Dalton, saying: “I 
leave, through you, to communicate to the Briti 
Association for the Advancement of Science, the fact 
that by an improvement in the method of construct- 
ing and plying the irae | bs blow-pipe, 
oricthellg coniro by ma ia 1801, I have succeeded 
in fusing into a malleable mass, more than three- 
fourths of a pound of platina. In all, I fused more 
than two pounds fourteen ounces into four masses 
averaging, of course, nearly the weight aboye- 
mentioned.” After further notes on the application 
of the blow-pipe, he said: “I need not say how 
much I t that the Atlantio rolls now between 
myself and those respected and esteemed brethren 
in science, whom, this time last year, I had the 
honour and pleasure to meet and to greet at Bristol, 
and to whom I shall ever be grateful for their kind 
reception. How much would it gratify me, could I 
exhibit to them, and their enlightened visitors, that 
splendid concentration of heat and light which I 
have lately employed, by which a metal infusible 
in the air-furnace or forge is made as fluid as mercury, 
so as to be blown off in globules.” 


Gossage and the Alkali Industry 

Ox August 17, 1837, William Gossage secured & 
patent for “oertain improvements in the processes 
of operation conn with the manufacture of 
alkalis from common salt"; a patent which anti- 
cipated the later and successful proceases of Weldon, 


pnt Grid Uhanos for tha recaviri ol manganas ano 
sulphur. Gossage, who was born in 1799, begun 
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life in a chemist’s shop at the age of twelve years; 
but by 1830 was & partner in a salt and alkali works 
at Stoke Prior, Worcestershire, and it was there that 
in 1886 he invented the ‘Gossage’ condensing tower 
for preventing the eecape of hydrochloric acid gas, 
a “simple contrivance which saved from extinction 
& trade, the growth of which has contributed largely 
to the nation’s Soke ala From Stoke Prior 
Gossage removed to Birmingham, establishing there 
a white lead works, and then to South Wales, where 
he engaged in copper smelting. In 1850 he settled at 
Widnes and became the largest soap manufacturer 
in the country. In 1861 he contributed a paper on 
“The History of Alkali Manufacture” to the Man- 
chester meeting of the British Association. He died 
at Bowden, Cheshire, on April 9, 1877 (see “Bome ` 
Founders of the Chemical Industry" by J. F. Allen). 


The Magazine of Zoology and Botany 

Tue Athenaum in its issue of August 19, 1837, 
referring to the above journal, which was conducted 
by Sir William Jardine (1800-1874), P. J. Selby 
(1788-1867) and Dr. G. Johnson, said: ‘To the 
naturalist this periodical affords & most valuable 
repository of the current facts and opinions of writers 
upon all points relating to zoology and botany; and 
it quite answers to our notion of what such a pro- 
duction should be, if it be of great general utility. 
There are excellent origmal papers by Swainson, 
Henslow, Westwood and other men of high scientific 
reputation, independently of the authors whose 
names stand upon the title page ; there is & brief and 
very honest indication of the most interesting matters 
treated of in other periodical works on natural history, 
well brought down to the period of publication ; and 
to these are added well-written sensible critiques on 
many of the more important works upon this branch 
of knowledge. Moreover, and this is not to be over- 
looked—the botanical department is conducted with 
reference to modern views and with a commendable 
disregard of prejudices.” 





University Events 

CAMBRIDGE.—Dr. J. H. Schulman, of Trinity Hall, 
has been appointed assistant director of research in 
colloid science. 

D. J. Bauer, of Trinity College, has been elected 
to the Michael Foster studentahip in physiology ; 
the E. G. Fearnsidee echolarship is awarded to A. M. 
Barry, of Pembroke College ; the Wrenbury scholar- 
ship is awarded to P. T. Bauer, of Gonville and Caius 
College; the John Winbolt prize is awarded to 
D. W. Ginns, of Emmanuel College, for & dissertation 
on “The Mechanicel Properties of some Metals and 
Alloys broken at Ultra High Speeds”. 

G. H. A. Wilson, master of Clare College, vice- 
chancellor of the University, has been appomted, m 
succession to the late Bir E. C. Hoekyns, to represent 
the. University on Sept. 27-28 at the four-hundredth 
anniversary of the foundation of 8t. Mary’s College in 
the Univermty of St. Andrews. Dr. F. W. Aston 
and Dr. J. D. Cockcroft have been appointed to 
represent the University in Bologna on ber 18 
at the celebration of the bicentenary of the birth of 
Galvani. Prof. R. G. W. Normsh and Dr. J. D. 
Cockcroft have been appointed delegates from the 
University to a congress to be held at the Palais de la 
Découverte, Paris, on September 30—October 7. 


Societies and Academies 
. Dublin 
Royal Insh Academy, June 14 
JOSEPH ALGAR and IsaABmnLA P. CAREY: The syn- 
thesis of flavonols: oxidation of flavindoganides. Ir 
oxidation in acetone solution of the flavindo 
3-benzylidene flavanone by means , of acidified 
potassium permanganate appears to give 8- hydroxy- 
8-benzoyl flavanone (I). The latter forms a monoxine 
and a monaoetate. Gentle hydrolysis of (I) givea 
flavonol and benzoio acid. Products similar in oon- 
stitution to (I) are obtained by the oxidation of the 
following flavindogenides : 3-anisylidene flavanone ; 
3-piperonylidene flavanone ; 3-benzylidene-3’.4’ 
methylenediory flavanone. 


H. 8. W. Masauv : Creation of electron pairs by 


nuclear capture of neutrons. The probability of 
creation of electron pairs by the materialization of 
the energy freéd in the capture of a neutron by a 
nucleus is calculated by a method not involving 
explicit introduction of light quante. 

C. B. Morrat: The mammals of Ireland. A 
catalogue is given of the species supposed to have 
any claim to inclusion in the fauna, with notes on 
the distribution and status of each. The list differs 
from Thompson’s m including a much larger number 
of marine (chiefly oceanic) animals. Novelties among 
terrestrial mammals are few. They molude, however, 
the Irish stoat (Mustela hibernica) and the Irish hare 
(Lepus hibermious) both now marked as practically 
‘endemic. Three beta have been added to Thompeon’s 
list. There are aleo flve new species of Rodentia. The 
pine-marten (Martes martes), is still known from ten 
counties ; and the red deer (Corvus elaphus scoticus), 
though now confined as a strictly native species to a 
protected area in Kerry, has recently been shown 
to be living a perfectly wild life in a new home to 
whioh it has found its way among the Wicklow 
Mountains. The question of the admissibility of the 
wild cat (Felis silvestris) to a historic place in the 
Irish fauna is regarded as having been lately placed 
by Major Barrett-Hamilton in & new light. 

Royal Society, Edinburgh, July 5. 

C. Fonsrma-OooPHR: The Middle Devonian fish 
fauna of Achanarras. This is the first section of a 
report on five seasons work in the quarry 
of Achanarras in Oeithnees and deals with the fishes 
of the genus . Hitherto two forms, Dipterus 
valenciennes and D. platycephalus have been con- 
sidered as species differing in the structure 
of the scales and in the extent to which the skull 18 
ossified. It is now shown that the difference is due 
to seasonal changes, as described by Westoll for the 
contemporary Crosso and -that the two 
conditions alternate during the life of the fish, so that 
there is only one species represented and not two. 
The abundance of material has rendered possible a 
full restoration of the fish. 

Fiona Cocupana: A histological analysis of 
eye PeR development in Drosophila pauo: 
obsoura. A detailed examination of unstained histo 
logical sections of the eyes of wild type and various 
mutants of D. pseudo-obsoura at various stages of 
development was made. This revealed that pigment 
in the form of granules appears in two types of pig- 
ment cells at two definite times durmg development 
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and that genes which alter the colour of the ey 3 do 
80 by these granules in three distinct ways : 
(1) by suppressing the formation of all or part of the 
granules laid down in one or both types of pigment 
cells during either or both phases of development ; 
(2) by altering the rate of granule development ; (3) 
by & qualitative change in the granules. 

A. R. ATERSON and H. E. Quick: Geonemertes 
dendys Dakin, a land némertean in Wales. Since 
1935, Va Ianduésaertons had hoon Ora from several 
localities near Swansea. The external and internal 
characters are described. Details are given of the 


-habita, mode of.feedig, and reproduction. The 


habitats are all damp places near streams or trees, 
and the nemerteans occur under stones and fallen 
branches. The sites seem to be free from contamina- 
tion from exotio sources. Land nemerteans have not 
previously been found living under natural conditions 


in : 

R. 8. Brown: The anatomy of Ophelia cluthensis 
MoGuire. An account of a polychaete worm which 
seems to be fairly common m the sand just below 
high water neap tide, not only in the Clyde estuary, 
from where it was described, but also in 
other parte of Great Britain and northern Europe. 
The species was created by MoGuire in 1985, but 
her description was very incomplete, and the present 
acoount grves much fuller details of its specific char- 
acters and also a discussion of ita affinities with other 
members of the genus. The description of the anatomy 
includes an account of the lymphatic corpuscles, 
which in this genus consist of two types of oells: 
eue EE T E 
radiating processes ; and (ii) larger irregular cells, 
40-1502 in diameter, containing a dense central 
body usually in the form of a club. Reproductive 
cells are also found in the cclomio fluid. 


Paris 
Academy of Sciences, June 14 (C.R., 204, 1769-1848). 


ANDRÁ BLONDNHL: The search for short light 
signals by navigators. Discussion of the effects of the 
duration of the light signals from the physiological 
point of view. 

Quongas CmíaERPY: The definition of the nuance 
of steels. 

Jaoquas DE LAPPARKHNT : The mineralogical nature 
of the clays of El Golea (Sahara). 

Orroxan Bortvxa: Multiplicative systems. 

Mirom. GHHRMANESOCU: A problem of Laguerre. 

RıcomarD BRAUER: The multiplication of the 
characteristics of continued and semi-simple groupe. 

KuNTZWwANN: Multiform operations. Hypergroupe. 

M. KanpvoH and Mroma Lavnentiarr: The 
problem of Diriohlet. 

P. Dururs, H. GurLLAMHST and ANDRA MARTINOT- 
LAGARDE : The determination of tbe trajectories of ee 
water particles in the flow through a centrifugal pum: 

Jaoqums VALMNBSI: A new method for the 
measurement of the delivery through & tube placed 
in & current of air of uniform velocity. 

Rent Hmsom: The automatio stabilization of 
&eroplanes. 

PimgRH Avame, PAUL EunxuwrHsT, JUN., ANDRÉ 
Fzmox and Mua. Traian Garver: The mechanism 
of the production of cosmic bundles. The experi- 
mental results described support the mechanism of 
production indicated by Bhabha and Heitler for the 
soft cosmic rays, that is, the group of electrons and 
photons present in the lower atmosphere. 
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NIOOLAS PmRAKIS and LüaxpEB Capatos: The 
thermomagnetic study of the complex compounds 
(AgxCdy40,H,N)8,0,.. 
MAROUS Brorzous 


hydrocarbons. 

J. TruwxHRwANS and H. Bopson: The surface 
tension of water and that of heavy water. The 
variation of the surface tension of water with 
temperature shows an anomaly at 18° C.; with 
heavy water this appears at 17° C. This anomaly 
has not been detected by other workers on -this 
subject. 

G. Duan: The variations of the mechanochamical 
constanta of the benzene hydrocarbons along the 
vaporization curve with origin at 74:5 om. mer- 


The heat of formation of 


oury. 

Pav Bary and JEAN HERBERT : The transforms- 
tion pointe of glasses. 

AnBEBRT Tran and Epovaap Ganp: The ionio 
dissociation of the alkyl halides. Experimental 
avidence that, contrary to the view usually accepted, 
alcoholic iodides in aqueous solution behave as weak 
alectrolytes. 

CARSTEN HOLTHRMANN and PAUL LarriTTB: A 
new oxide of lead. The existence of Pb,O,, has been 
proved from, a study of the composition of the oxide 
as & fonction of the temperature under & preesure of 
200 & The only other oxides indicated 
on the curve are “PbO, and Vs red Pb,Q,. 

ViQicrog ÁugGER and Murek. Nova Ivanorr: The 
molybdenum blues. Amorphous colloidal molyb- 
denum blue. The only molybdenum blue appears to 
be that described by Guichard with a formula 
Mo,0,;, 7H,O. This blue is amorphous and colloidal. 

Mwe. NATHALIE DHMABSIEUX and Louis Roass: 
A complex compound formed by lead iodide and 
üthium iodide m aqueous solution. This has the 
»onstitution PbI,Lil, 4H40. 

Lovs HaAoxsPILL and Gmogams Worr: The 
thermal decomposition of the barium carbonates. 

Micuat Luspra: Some halogen organic derive- 
tives of lead. j 

ANDRÉ Mayar and Heyer DauTEL: Salta and 
»omplex compounds of 6-methyl- and 8-methyl-4- 
hydroxyquinaldines. 

Gustave Vavon and Jaan Botte: The condensa- 
tion of the benzene hydrocarbons with chlormethyl 
»bher. Method of alkylation of aromatic nuclei. 

ANDRA Duxav: The role of static and dynamic 
phenomena in the genesis of the Cristellophyllian. 

Jacques FLANDRIN: The attribution to the 
Oli e of a part of the Nummulitio strata of the 
lie of Djurdjura and ite western prolongation 


JEAN CUVILLIER: The presence of the marine 
Carboniferous in the ouadi Abou Darag (Arabian 
lesert). 

Epwowp RoruéÉ and Mun. Antarra Hie: Pro- 
;peoting by the penctratmg radiations in the trap 
and granite quarries of Kaon-l'Etape. 

Louis Bouxovunz: The fate of the germinal line 
in the rugeet frog after the action of ultra-violet rays 
on the lower pole of the egg. 

Tcuou-8u and Cuzgs-Cmao-Har : The spontaneous 
activation of the egg of the rusmet frog (Carassius 
Juraítus) in contact with fresh water. 

Mauros LuworGNH, Puers MONGUILLON and 
Rospmet DESVMAUX: The reduction of nitric acid to 
hydroxylamine by the higher plants. The role of 
ascorbic acid. The juice of lilac reduces nitrites to 
iydroxylamine and under the same experimental 
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conditions ascorbic acid behaves similarly. Ascorbic 
acid is always present in the leaves and hence is 
probably the cause of the reduction of nitrite by the 
juice. 

Miom A. MacHasonur, Mugs. GnogagrTB Livy 
and MARGUNMRITE FAURE : Researches on the chemical 
nature of the lipoid-flxing haptene of tubercle bacilli. 
Chemical study of the purified active fraction. 

Pragam Lina, Primark MornaRmT and Bonis 
Kreis: The rece of man to the murin virus 
of lymphocytary choriomeningitis. The experimental 
reproduction of benign lymphocytary meningitis. 


Washington, D.C. 
National Academy of Sciences (Proc., 23, 251-294, 
May 15). 

F. Zwioky : A new cluster of nebule in Pisces. 
During September and October last year, more than 
a hundred photographs with exposures of ten to 
thirty minutes were obtained at Mount Palomar with 
the new 18-inch Schmidt telescope of the 
Institution of Washington ; characteristic features of 
the instrument are effective a 18 inches, 
focal ratio F/2, diameter of field used about 9:5°, 
limiting magnitude about 17:5. A large swarm of 
nebüle in Pisces of large extension and asymmetrical 
shape suggesting rotation of the whole was observed. 

R. A. Gogrxm& and H. B. Burr: Eleotro-kinetice. 
(19) Interfacial energy and the molecular structure 
of organic compounds. (v) The electric moment of 
AlO,: benzene-nitrobenzene interface. 

Jansy E. RosENTHAL and Luorp Motz: Applica- 
tion of & new mathematical method to vibration- 
rotation interaction. 

K. G. Soorr and S. F. Cook: Effect of radioactive 
phosphorus upon the blood of growing chicks. Grow- 
ing White Leghorn chicks were given substantial 
doses of radioactive phosphorus (prepared by irradia- 
tion of red phosphorus) in the form of phosphoric 
acid. It gave rise to effects not obtained with X-rays. 
Lymphocytes, which are sensitive to X-radiation, 
were little affected ; polymorphonuoleer leucocytes, 
which are not much affected by K-reys, were much 
decreased in number. These effects are attributed to 
deposition of the radioactive phosphorus in the bones, 
which allows bombardment with radiation of the bone 
marrow, the source of the polymorphonuclear 
leucocytes, whereas X-rays only reach the marrow 
with diffculty. 

J. VAN OvaBBEXX : Effect of the roots on the 
production of auxin by the coleoptile. If the root 
systems of Avena seedlings are removed, after 15—20 
hours the auxin production is much reduced, causing 
deceased When both roote and seed are 
removed, the plants do not ‘regenerate’ and their 
curvatures increase steadily. It is suggested that 
auxin iteelf and & precursor are present in the seed; 
the latter is transported independently of the root 
system, and the former in the transpiration or root- 
preeeure stream. 

F. D. MuENAGHAN: The irreducible repreeenta- 
tions of the symmetric group 

G. A. MOLER : Groups of order less than 2" having 
m — 1 or m — 2 independent generators. 

H. WurrwEY: Producta in a complex. 

A. GravzaAL: Linear orders. 

C. H. DowxER : Hopf's theorem for non-compact 
spaces. 
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Milk Supply and National Health 


FEATURE of the present-day interest in 

nutrition is the number of unofficial organ- 
izations which have sprung up with the object, 
by propaganda and other means, of directing 
ittention to what is naturally and properly 
»onsidered to be a matter of immediate public 
»onoern, and of stimulating the Government to 
‘ake action on recommendations regarding nutri- 
‘ional needs which have been made by expert 
»mmitteea of the League of Nations, the Ministry 
af Health and other authoritative bodies. 

Active among these organizations is the 
Children's Minimum Council—a non-party body 
‘he aim of which is to secure that no child shall, 
by reason of the poverty of ita parents, be de- 
prived of at least the minimum of food and other 
requirements necessary for full health. Undeniably, 
widespread damage is caused to our national 
health by malnutrition during pregnancy and 
lactation and in the early years of childhood. 
Undeniably, also, inadequate family means among 
+ large section of our population is the chief 
»ontributory factor to the existence of this state 
of affairs. Such is proved by the recent surveys 
of Orr, M’Gonigle, Rowntree and others. 

There is much that is still controversial regard- 
ng the right nutrition of our people ; but for those 
who seek an early improvement in existing con- 
litions there is one guiding principle which may 
be followed without fear of cantradiotion,or mis- 
direction. It is the indisputable value of milk for 
nursing mothers and children. 

In a recent memorandum on “Milk for Mothers 
and Children under Five’’, the Children’s Minimum 
Council stresses the case for cheap milk. Expert 
dovernment committees have now unanimously 
leclared that the desirable daily amount of milk 


for children is from one to two pints, for expectant 
and nursing mothers about two pints, and for other 
adult members of the community half a pint. At 
the present average prices, a family in which there 
are three children taking, say, one and a half pinte 
a day each, an expectant mother taking two pints, 
and & father taking half a pint, would have an 
average milk bill of 13s. 3d. a week. Such an 
expenditure is, of course, quite beyond the means 
of working-class families with dependent children. 

Consumption of milk in working-class households 
is far below the amounts regarded as desirable. 
Statistics from all over the country show how con- 
sumption drope with falling income and with an 
increasing number of children in the household. 
Many children get little or no freah milk. For 
example, a survey of more than thirteen thousand 
school children in the Glasgow area showed that 
57-7 per cent did not drink milk at all. 

The proposal of the Children’s Minimum Council 
is that milk should be made available at ljd. & 
pint for expectant and nursing mothers and 
children under school age in families covered by 
National Health Insurance or of equivalent 
economic status. Both producers and distributors 
should be asked to make some concession in their 
prices for milk supplied under the scheme, 
and whatever subsidy is thereafter needed 
to bring the price down to 14d. a pint should be 
paid by the national Exchequer. It is estimated 
that there are in Great Britain about three and a 
half million expectant and nursing mothers and 
children under five. The Oouncil argues that a 
yearly Government subsidy of just over one and a 
half million pounds would suffice to provide for 
an annual distribution of eighty million gallons 
of cheap milk among that number. This is 
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on the assumption thab their orders for the 
milk would average half a pint per head per 
day. 

Any scheme which attempts to break down the 
price barrier preventing an adequate consumption 
of milk by those who most stand im need of it 
deserves our attention. Nevertheless, however 
laudable in itself, this new scheme is but another 
expedient (of which there are already three in 
existence) to remedy an evil the root cause of 
which lies much deeper than the mere inability 
of people to pay for milk. Various State-aided 
schemes for the provision of cheap milk to mothers 
and children are already in operation under the 
Public Health Act of 1936, the Education Act of 
1921 and the Milk Act of 1934. Admittedly there 
are defects and anomalies in these schemes; but 
another will only bring confusion to an already 
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complicated position and further increase the 
administrative difficulties of our already over- 
burdened publio health services. 

. The case requires more drastic handling, and 
demands a fundamental change in the whole 
statutory position which at present governs the 
production and marketing of milk. In the past, 
the Government has tended to serve the economio 
interests of producers at the expense of the health 
interesta of consumers. While no one will deny 
& fair return to the producer, it is out of all pro- 
portion that the interests of 175,000 producers 
should come before those of the ten million children 
on whose health the future of the country depends. 
The time has come when the Government must 
take a comprehensive view, and, without fear or 
favour, design a unified milk policy to meet the 
needs of the whole community. 


Genetics and Plant Breeding in the U.S.S.R. 


HE fourth session of the Lenin Academy of 
Agricultural Sciences, held in Moscow at the 
end of 1986, witnessed a determined campaign 
against genetics as the main basis of scientific plant 
breeding. It is only now, however, that detailed 
reporta of some of the speeches made at the session 
are available, while further light is thrown upon 
the controversy by recent Soviet publications. 
The attack was opened by a group of plant- 
breeding experts headed by T. D. Lysenko, a 
member of the Odessa Institute for Selection and 
Genetica. The main ideas of Lysenko do not 
appear to have been published in a scientific form, 
but they are expreesed in a popular pamphlet! 
and in his speech at the session of the Academy 
of Agricultural Sciences’, They are based on no 
lesser, and no later, authority than that of Charles 
Darwin, whose teachings according to Lysenko 
“were unable to blossom out properly in bourgeois 
countries. The best Darwinists in capitalistic 
countries, as for example Burbank in America, 
as well as our revolutionsries-biologists K. A. 
Timiriazey and I. V. Michurin in the Czar’s Russia, 
were lone fighters." The works and theories of 
de Vries, Johannsen, Bateson, Morgan, are dis- 
missed on the strength of & few quotations from 
their writings, suggesting their oritical attitude to 
some of Darwin’s ideas, all of which are held by 
Lysenko to be the last word in biology. 


The &otual controversy is centred around two 
points of practical plant breeding. One concerns 
the problem of crossing and selection of self- 
fertilizing pure line plante. Acoording to Lysenko, 
pure Jines if cultivated for a long time are liahle 
to degeneration. This can be prevented, and the 
line even improved, by artificial cross-fertilization 
within the variety. “Small field experiments” 
made at Odessa with some varieties of wheat have 
shown an inorease in the yield from cross-fertilized 
seeds, and this was taken to be sufficient to con- 
sider the method ready for immediate introduction 
into practice. About 10,000 farmers on 2,000 
collective farms were instructed to sterilize wheat 
planta by cutting stamens to prevent self-fertiliza- 
tion. As a result, 500—1,000 gm. of crose-fertilized 
seeds were obtained on each farm. “If it happens 
that the seeds from intra-varietal crossing should 
be of higher quality, should produce plants with 
greater yield . . . , there will be no obstacle to a 
rapid transformation of a kilogram of seeds on 
each farm into tens of tons". Since Lysenko is 
also practically certain (although without apparent 
date) that the improved plants will be more 
resistant to winter frosts, he urged the Academy 
to pay serious attention to the question of the 
immediate necessity of introducing the method 
of cross-fertilization on “at least 50-70 thousands 
of collective farms". 
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It does not appear to be safe to criticize such 
enthusiastic plans, containing a promise of 
.enormous and immediate progress towards the 
fulfilment of Stalin’s recent order for imoreased 
agricultural production. N. I. Vavilov‘, in his reply 
to Lysenko, merely pointed out that many pure 
varieties of wheat, barley, eto., have existed with- 
out any 'degeneration" for centuries, and there 
is no need to seek to improve them by intra- 
varietal croes-fertilization. Even if such crossing 
should produce an improvement (due to heterosis), 
it remains to be shown that the improvement 
will be lasting, since usually heterosis disappears 
in & few generations. G. Meister’, who summed 
up the discussion, very cautiously suggested that 
it would be premature to develop extensive 
practical programmes while the method is still 
being studied experimentally. 

While this first point of the discussion was 
mainly concerned with a practical problem, the 
second presented a clash between two almost 
diametrically opposed fundamental conceptions of 
biology. The discussion developed round Lysenko’s 
forceful statementa that the external conditions 
under which & plant develops have a profound 
effect not only on the somatic, but also on the sex 
cells. Therefore, responses of the constitution of 
an individual plant to its environmental oon- 
ditions are inheritable, contrary to the views 
of "bourgeois" geneticists. This theory is based 
on three incomplete years of experiments with 
-the vernalization of winter wheat and rye; none 
of these experiments was carried beyond the 
fourth generation and the resulta do not appear 
fully conclusive’ *. Nevertheless, Lysenko claims 
that the possibility of “changing the nature 
of plants” has been definitely proved, and 
promises in the near future to develop new 
varieties of winter wheat with increased oold- 
hardiness, of cotton requiring less heat for ita 
growth, ete. 

On the face of it, Lysenko’s theory is nothing 
but Lamarckism in ite simplest form, and this was 
pointed out by several speakers. Such accusations 
of being unfaithful to Darwinism appear, under 
Soviet conditions, to be tantamount to charges of 
high treason. Lysenko, therefore, had to insist 
that his theory is nothmg but a development of 
most orthodox Darwinian views. His defence is 
worth quoting, since it provides a typical example 
of methods of discussion adopted by some Soviet 
scientific investigators: “. . no work can 
possibly produce positive results if it starte on the 
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basis of Lamarckiam. If, by suitable breeding of 
plants, we have already succeeded in altering thei. 
hereditary nature in the desired direction, this 
alone proved that we are not Lamarckists. . . ." 
Lysenko insiste further that he is not against the 
science of genetics, but "genetios as one of the 
most important sections of agro-biological science 
must be . . . remade in our Soviet way, without 
accepting many anti-Darwinian tendencies of 
fundamental genetic conceptions”. 

The problem of the inheritance of acquired 
characters has such an extensive literature and is 
still so far from ite solution, that recent Russian 
work on vernalization and allied phenomena ahould 
be regarded merely as providing additional experi- 
mental data on the subject. Some of the resulta 
may be suggestive, but they certainly do not in 
any way justify Lysenko's assertions that the 
secret of "changing the nature of plants” is now 
discovered. These assertions would not be worth 

ing, were it not for the fact that they led, 
not to a healthy discussion, but to unscrupulous 
attacks on the large Russian school of geneticista 
deservedly appreciated by biologists in other 
countries. It is true that Lysenko and his colleagues 
veiled their attacks, for example, on Vavilov, by 
professing profound respect for his work; but at 
the same time they lost no opportunity for stressing 
what they oonsider to be anti-Darwinian tendencies 
in his ideas. In a country where Darwinism—as 
interpreted by Engels and Lenin—oonstitutes the 
ideological basis of official philosophy, arguments 
of thia kind savour of denouncing an enemy of 
the State. Some practical effects of these accusa- 
tions were pointed out by Meister’, who said that 
certain Soviet editors already refuse to publish 
articles dealing with genetics, which appear to them 
bordering on oounter-revolution. It is also perhaps 
not a mere coincidence that the International 
Genetical Congress, which should have been held 
in Moscow this summer, has been postponed. 

On the whole, the discussions, which must have 
stirred very deeply all biological workers in the 
Soviet Union, appear to be of very limited 
theoretical interest. They are, however, of out- 
standing significance in revealing the atmosphere 
in which scientific investigators in HMM 
countries have to live and work. 


i NATURT; 139, 185 (Jan. 30, 1937). 
the Nature of Plants” (In Ruslan), Pp. 46--10 figs. 
aiaa 32 
1 Pod Inemenem Mereisma, 3, 06-118 (1937). 
* From Nauki i Teæhmki, 8, 54—61 (1937). 
5 Ficut Kault i Terlstils, 8, (2-80 (1987). 


Willard Gibbs 


À Commentary on the Scientific Writings of 
.J. Willard Gibbs, Ph.D. LL.D., formerly 
Professor of Mathematical Physics in Yale 
University. 
Vol. I: Thermodynamics ; dealing with the Con- 
tenta of Volume One of the Collected Works. 
, Edited by Prof. F. G. Donnan and Prof. Arthur 
Haas. Pp. xxii--742. Vol. 2: Theoretical 
Physica ; dealing with the Contents of Volume 
Two of the Collected Works. Edited by Prof. 
Arthur Haas. Pp. xx +605. (New Haven, Conn. : 
Yale University Press; London: Oxford Uni- 
versity Press, 1036.) 46s. net. 


E is now sixty-four years since Willard Gibbs 

published in the T'ransactions of the Connecticut 
Academy the first of his classical papers on thermo- 
dynamic theory, and thirty-five since the publica- 
tion of his “Elementary Principles in Statistical 
Mechanics". 

Almost oontemporaneous with the last-men- 
tioned event was the introduction by Planok of 
the ‘quantum of action’, which was destined to 
revolutionize atomic and molecular physics. It 
is not inappropriate, now that the new theories 
have largely taken shape, that Gibbs’s work 
should be rediscussed with the view of examining 
how much of it retains its validity in the light of 
modern physics. 

The two volumes under review have been pre- 
pared under the auspices of Yale University, 
where Willard Gibbs was professor. They consist 
of a symposium, to which & number of distin- 
guished workers have contributed, with the double 
objeot, first of doing honour to the memory of 
Willard Gibbs, secondly of providing a com- 
mentary to guide the reader of his collected works. 
This last indeed is very necessary, for Gibbs’s own 
treatment is frequently far from easy to follow 
and, apart from this, both nomenclature and 
methods differ appreciably from modern practice. 

In view of the above intention, Gibbe’s notation 
has been adhered to, and the commentary begins 
with & very brief but very valuable note on 
symbols and nomenclature by Prof. F. G. Donnan, 
for which anyone who has lost himself in the maze 
of ‘free energies’, ‘available energies’ and ‘thermo- 
dynamic potentials’, as envisaged by various 
authors, will be indeed thankful. 

The first volume, which is under the general 
editorship of Prof. Donnan and Prof. Arthur Haas, 
deals with the subject-matter of vol. 1 of Gibbs’s 
Collected Works, that is, mainly with his first 
three classical papers. 
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and his Work 


The general theory of thermodynamics as or- 
pounded by Gibbs forms the theme of quite a 
number of the contributions, in partioular articles 
(D) “The General Thermodynamic System of 
Gibbs", by J. A. V. Butler, (G) “The Phase Rule 
and Heterogeneous Equilibrium" by G. W. Morey, 
and (J) "The Fundamental Equations of Ideal 
Gases and Gas Mixtures” by F. G. Keyes. Prof. 
E. A. Milne contributes an article on the thermo- 
dynamic fonctions and criteria of equilibrium, and 
Prof. Schreinemakers one on graphical methods 
using the free energy function. To the same group 
belongs the leading article (N) of the second volume, 
“The Thermodynamic Principles as Extended 
and Perfected by Gibba” by Prof. Arthur Haas. 

Special subjecta such as osmotic equilibrium 
(E. A. Guggenheim). the thermodynamics of 
elasticity and interface phenomena and capillarity 
(James Rice) are dealt with in separate articles. 

There is naturally a good deal of overlap ; thus 
Gibbs’s paradox in connexion with the diffusion 
of two gases into one another is described and 
discussed by both Dr. Butler and Prof. Haas, and 
this is not an isolated case. On the whole, this | 
overlapping is rather an advantage than otherwise ; 
the differences of presentation are often comple- 
mentary and illuminating. 

It is, however, to be regretted that, although 
Gibbe's famous criteria for equilibrium are ex- 
plained at least three times, namely, by Butler 
and by Milne in vol. 1 and by Haas in vol. 2, 
there appears to be nowhere an adequate dis- 
cussion of their validity, at any rate in the most 
difficult case, that of unstable equilibrium. Butler 
alone attempts to deal with this case, and he 
follows Gibbs’s own lines; but unfortunately 
Gibbs is here entirely unconvincing. In view of 
the importance of these criteria a careful and 
critical examination would not have been out of 
place. 

The second volume, which deals nominally with 
vol. 2 of the Collected Works, contains two artiales, 
(N) and (0), devoted to classical thermodynamics 
The first has already been mentioned above. The 
other, by Prof. Epstein, deals with the subsequent 
continuation by Nernst and others of Gibba’s 
purely thermodynamical work. 

Other articles by Leigh Page, E. B. Wilson and 
Arthur Haas concern Gibbs’s contributions to the 
theory of light, to vector analysis and multiple 
algebra and to dynamics respectively. 

The bulk of this volume is devoted to Gibbs's 
work on statistical mechanics, most of it being 
from the pen of Prof. Haas; but the last two 
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articles but one, by Epstein, contain & very in- 
structive criticiam and appreciation of Gibbs’s 
work in the light of recent theories. Haas himself, 
at the end of article (R), has dealt with the deriva- 
tion of the ideas of wave-mechanios from Gibbe's 
conception of phase-space, and the whole of this 
section is highly suggestive and deserves the most 
attentive reading. i 

Admirable as the “commentary” is in general, 
one cannot help feeling occasionally that it is itself 
at times in need of a commentator to clear away 
obscurities. 

This is noticeable, for example, in the treat- 
ment of elastic solids in vol. l (art. K), which is 
far more difficult to follow than the usual ex- 
positions of the analysis of streas and strain in 
treatises on elastic theory. In one place (p. 445) 
the writer of the article uses as ‘‘more convenient" 
a set of strain-variables which do not form a 


tensor and which, for that reason, would be highly . 


inconvenient for use in an isotropic solid. 
Another example may be taken from vol. 2, 

pp. 192-203, where a number of difficulties occur. 

Thus (a) on p. 192, the reader is not told why 


the vanishing of /"Dugdf must involve 22 = 0; 


(b) on pp. 196-97, the vital assumption by Gibbs 
of the form exp (($ — *)/@} for P is described 
as "plausible" ; but there are an infinity of forms 
for P which will ensure the convergence of the 
integral /^.. /Pedg, ...dp,, and the reader might 
well expect to be told why one “plausible” form 
Ws preferred above all others; (c) on p. 198, 
whe statement that f`.. f/dq, . . . dq, = f(V) is 
not true unlees the g's are Cartesian co-ordinates, 
4n which case f can only be a power, as correctly 
stated on p. 200; (d) on p. 202, no explanation is 
given of the absence of a term in d9 in equations 
(56) and (60), although « as defined by (55) 
«appears to be a function of 6. 
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Taken as a whole, however, the commentary 
forms a most welcome addition to the literature of 
& difficult subject, and will be not only a worthy 
monument to one of the greatest mathematical 
physicists of the nineteenth century but also an ex- 
cellent exposition of his ideas by some of the 
greatest experte in the subject at the present time. 
The work involved has clearly been enormous, and 
the editors and their collaborators have well: 
deserved the congratulations which they un- 
doubtedly will receive. 

It is perhaps still too early, in the present fluid 
condition of physical science, to estimate Willard 
Gibbe's position in the development of theoretical 
physics and chemistry. Those who hope for such 
an estimate from these two volumes are likely to 
be disappointed. We are given a very full and 
very instructive paraphrase of Gibbs’s work, and 
deductions from it. We are shown ita connexions 
with contemporary and subsequent developments ; 
but no real attempt is made to apply critical analysis 
to the work itself and to discriminate between the 
best and (at any rate) the second-best. Yet 
that in such a mass of new methods and resulte 
weaknesses or indeed failures must have occurred 
seems inevitable; even Newton was not exempt. 
A commentary written in a more critical spirit 
would certainly have done Gibbs's memory no 
harm and would undoubtedly have helped towards 
a better understanding of his work. ~ 

Even on the question of the relative value and 
permanence of the thermodynamics and the 
statistical mechanics—which represent widely 
different scientific philoeophies—we are left in 
doubt. Possibly this is the unavoidable result of 
the symposium method, and of a natural diffidence 
on the part of individual contributors. But the 
reader puta down the book with the feeling that 
the final summing-up about Gibbs has yet to be 
written. 

L.N.G.F. 


The Peasant Farmers of Ireland 


The Irish Countryman : 

an Anthropological Study. By Dr. Conrad M. 
Arensberg. Pp. xi+216. (London: Macmillan 
and Co., Ltd., 1937.) 10s. 6d. net. 


R. ARENSBERG’S azithropological study of 

the peasant-farmer population of western 
Mreland will be held to confirm their views by 
those who believe that much of the primitive 
survives in the modern Irishman. It is this 
alament in his make-up, they would maintain, 


which has persisted, certainly from pre-conquest, 
and possibly from prehistoric, days, and lies at the 
root of a misunderstanding between governors and 
governed, dating back so far as the twelfth oentury 
and distorting, as it would appear to the Irish, the 
vision of Giraldus Cambrenais. 

As a social anthropologist, Dr. Arensberg’s 
approach tó the culture of the west is that of the 
analyst of patterns of behaviour. He shows how 
the whole social nexus of the peasant-farmer olass, 
with which he is dealing, nucleates in the land, 


300 


that is, in the farm holding, not merely as & matter 
of the internal economy of a single unitary organiza- 
tion, but also as one among a number of similar 
organizations, with mutual accommodations, per- 
haps even obligations, in co-operation at times of 
pressure in their agricultural functions, and a 
conditioned relation to the traders of the nearest 
or central town. The all-pervading influence of 
the land, and the character of the social economy 
to which it gives rise, can be discerned most 
elearly, perhaps, in such diverse matters as the 
system of passing the control of the farm to one 
of the sons at the oncoming of age—though not 
necessarily of senility—match-making, the late age 
for marriage, and the system of retail purchase 
and credit, which are not a question of finance 
simply, but depend on kinship, social relation, 
or other economically extraneous considerations, 
rather than price and quality. 

It is interesting to translate Dr. Arensberg’s 
study of patterns and nuclei of behaviour into the 
more formal and familiar terminology of tradi- 
tional methods of obeervation. Tbe primitive 
character of this community, with which he is 
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concerned, immediately becomes more clearly 
apparent. It is then evident that in the peasant- 
farmer population we are dealing with a com- 
munity in which the unit is the family, supple- 
mented by the extended family and the kinship 
organization. It has ite age classes, each with ita 
alub-house, and headed by an assembly of elders, 
who regul&te the aífairs of the community and 
are the repository of tradition. Marriage follows 
on or accompanies initiation into manhood, which 
goes with the accession of responsibility on the 
farm. Hence the late age of marriage. It follows 
also from this peculiar economy that the town is 
literally the market town, & meeting place for the 
exchange of produce, which functionally has no 
independent existence. There is also a place for 
primitive religious belief, as over and above the 
orthodox creed, there is an all-pervading animism, 
the belief in “they”, the fairies, or sidhe. 

It is perhaps not remarkable that a mentality 
in which these elements of behaviour are so deeply 
engramed as to have survived for centurie 
should have been incompatible with a system of 
landlordigm. 


Chemistry for Everyman 


Chemistry, Matter and Life 

By Dr. Stephen Miall and Laurence Mackenzie 
Miall. Pp. x+206+8 plates. (London: Edward 
Arnold and Co., 1987.) 7s. 6d. net. 


"T£ popularization of chemical science is a 
notable feature of the twentieth century, and 
the appearance of the volume under consideration 
is welcome evidence that the demand for books 
which give a readable and accurate account of the 
achievements of scientific chemists still continues. 
In looking back over the past thirty years or so, 
it is of interest to note how the methods have 
altered by which authors have sought to capture 
the interest of their readers. Formerly, it seems 
to have been considered necessary to emphasize 
in the titles chosen the wonder, the romance or 
the mystery of chemistry, and in the text the 
reader was constantly being aroused to amaze- 
ment and wonder. Each sentence, almost, ended 
in an exclamation mark, and it was sought to 
hold the attention of the reader by means of slogans 
and the devices of the advertising agent. 
Nowadays, these methods of exposition have 
fortunately almost disappeared, and the intelligent 
and educated public is now supplied with books, 
such as the one bofore us, in which the facte and 
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theories of chemistry are presented clearly andl 
soberly and left to make their own impression 
One cannot but welcome the present work, in whict 
the authors “have tried to desoribe in language 
that any educated person can understand some of 
the main principles of chemistry, the nature o! 
matter, and some of the chemical changes that 
take place in living plants and animala”. The 
qualifications of the senior author, at least, aro a 
sufficient guarantee that the attempt has not beem 
made in vain. 

Within the compass of lees than three hundred 
pages, and in a succeasion of twenty-sever 
chapters, the authors have considered briefly, 
sometimes too briefly, the general aspects of much 
of present-day chemistry. In the first eighteer 
chapters we have presented to us an account oh 
modern views regarding the constitution of matter 
of the arrangement of atoms and molecules ii 
crystals, of the spontaneous transformations whick 
atoms are undergoing in radioactive substance: 
and of the similar tranamutations which can now 
be brought about artificially. The discussion o* 
these and other topics leads on to the consideratior 
of some of the substances which are formed ir 
the bodies of planta and animals and of th: 
chemical proseeses which take place in the living 


AUGUST 21, 1937 


organism. These closing chapters are necessarily 
lees easy to read and understand than the earlier 
ones, yet the authors have succeeded in giving to 
the general reader an idea of the truly extraordinary 
work which haa been achieved by chemists in un- 
ravelling the molecular constitution of the complex 
compounds which build up the structure of planta 
and animals, which control the health of the 
animal organism and which give to plants their 
marvellous colours. 
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The book can be recommended to all who wish 
to obtain some knowledge of what the science of 
chemistry means. It is readable and reliable, and 
is well illustrated by diagrams and plates; but 
why, one may ask, should there be given on the 
jacket a picture of an alchemist in his laboratory 
rather than a picture of, say, Ramsay or of Robin- 
son? Is it thought that the fading glamour of 
alchemy, of which there is no mention in the text, 
may act as a lure 1 ALHX. FINDLAY. 


Technological History 


The Collected Papers of Rhys Jenkins, 
M.I.Mech.E. 

comprising Articles in the Professional and Tech- 
nical Press mainly prior to 1920 and a Catalogue 
of other Published Work. (Links in the History 
of Engineering and Technology from Tudor 
Times.) Pp. x+247+8 plates. (London: New- 
comen Society, 1930.) 21a. 


"INO things strike one at the first glanoe into 
this handsome volume: first, the wide range 
of Mr. Jenkins’s researches and his large output ; 
secondly, the reflected glory which shines on the 
Newoomen Society through having published the 
volume, apart from the fact that it is “a token of 
the affectionate regard in which he is held by 
members of the Society”. 

Closer examination of the work reveals that it 
is nearly all based on hitherto unpublished material 
obtained from the most out-of-the-way sources, 
indicative not only of keen research, but also of 
& flair for knowing where to look. Not only so, 
but also Mr. Jenkins has visited the localities 
where the industries he describes have been 
carried out; he has in some cases located their 
gites and he has exhausted the traditional sources 
of information locally. What is so refreshing about 
the author is that he brings to the sifting of the 
evidence and the weighing of facts a critical 
inquirer’s mind. He examines the stories which 
have hitherto served as history, and extracts from 
them whatever modicum of truth they may 
contain. His papers may be studied as models of 
historical research, and he himself is rightly 
regarded as the doyen of studente in the field of 
engineering and industrial history. 

The papers have been gathered from many 
sources, but are reprinted substantially as they 
appeared; where new matter has come to light after 
the publication of any particular paper, this matter 
has been dealt with by Mr. Jenkins in an appendix. 


In general, the papers represent Mr. Jenkins’s 
activities prior to the founding of the Newcomen 
Society by himself and others in 1920 ; since that 
date, most of his contributions have found their 
way into the Transactions of that Society. Taken 
together, they thus form & corpus of all his work 
up to date. 

Turning to the subject-matter in detail, it may 
be conveniently classified under these headings : 
mechanical technology; steam engineering and 
foundry work; hydraulio and sanitary engineer- 
mg; industrial and economic history. In the 
space at disposal, attention may be directed to a 
few of the papers. Foremost. among them are 
those which elucidate the history of the steam 
engine and the work of Sir Samuel Morland, 
Thomas Savery, Thomas Newoomen and Henry 
Beighton. It may be said without hesitation that 
Mr. Jenkins’s researches in this direction have 
added more to our knowledge than the whole of 
that available previous to his time. Another 
subject treated in a masterly manner is the history 
of paper-making in England in 1495-1788 ; even 
the site of the mill of John Tate, the first English 
peper maker, had been lost. The history of an 
industry—that of tin-plates—that has been aao- 
ciated with Mr. Jenkins’s native oounty—is the 
subject of what will undoubtedly remain & classio 
memoir. 

Sufficient perhaps has been ssid to indicate the 
interest of these “Collected Papers". To conclude 


' the volume there are complete liste of the published’ 


works of Mr. Jenkins, authorities quoted, and & 
really good index. This is, we believe, the first 
time that such a volume has been published by 
an engineering society in Great Britain, and the 
Society, the editor, Mr. E. W. Hulme, and the 
printers are to be congratulated on the results of 
their combined efforts. No student of industrial 
history can afford to overlook this remarkable 
volume. 
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itamins in Theory and Practice 

y Dr. Leslie H. Harris. Pp. xix--242. (Cambridge : 
t the University Press, 1937.) 8s. 6d. net. j 

first edition of Dr. Harris's book was published 
at the end of 1935 and reviewed i Narums in the 
spring of 1986 (137, 868). Ita deserved success is 
doubtless one reason why a new edition has been 
needed so soon; another is the speed with which 
advances in vitamin chemistry have been made 
during the last eighteen months, a speed unusual 
even in this exceptionally fast-moving branch of 
biochemistry. 

During that period the exact structures of aneurin 
chloride (vitamin B,) and of lactoflavin (part of the 
‘vitamin B, complex’) have been made known, and 
both have been completely synthesized. The detailed 
structures of two antirachitic vitamins, calciferol 
(vitamin D,) and the ‘natural’ vitamin of halibut 
and tunny liver oils (vitamin D,) have been worked 
out and a generally accepted formula has been pro- 
posed for each; the latter has been prepared from 
inactive substances, both ‘natural’ and of laboratory 
origin, and it has also been obtained crystalline, 
though too recently for the fact to be recorded by 
Dr. Harris. The claim by Evans to have isolated 
vitamin E, which he calls “tocopherol”, is accepted 
by Dr. Harris, but he would not find that all workers 
in this fleld agree with him on the matter. 

Apart from expanding his book to include these 
items of new discovery, the author has made few 
additions. He might, perhaps, with advantage have 
included reference to the more recent work on the 
treatment of habitual abortion with wheat-germ oil 
or extracts made from it (Shute, Wateon, Currie), 
especially as this work confirms the original 
observations of Vogt-Méller, recorded in this edition 
in words identical with those used in the first. But 
Dr. Harris is perhaps wise in a book of this nature, 
intended for lay consumption, to err on the aide of 
caution. A. L. BACHARACH. 


Thirty Years of Nature Photography : 

& Personal Record of Two Observers. By Seton 
Gordon. Pp. xi4-1004-108. (London, New York, 
Toronto and Melbourne: Cassell and Co., Ltd, 
1980.) 21s. net. 


Tum author has been photographing birds and their 
nests since 1903, inspired originally by the books of 
Richard Kearton. His wife had also observed and 
photographed sea and moorland birds, and after 
marriage the two enthusiasts helped each other in 
this fascinating pursuit. The beautiful plates of this 
book are the result of their collaboration, the letter- 
press explaming the methods used, with particular 
emphasis on the necessity for a ‘hide’, and for two 
obeervers to use it. 

There are photographs of sea birds, moorland birds, 
& few of seal and deer, and two remarkable pictures 
of crested tita. The account of the taking of these 
photographs shows that considerable physioel forti- 
tude, besides infinite skill and patience, went to the 
making of a book which admits the reader to the 
intimate family life of these untamed creatures. 
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Most of the photography was done with a large 
camera from a hide, a hand camera being used for 
sea birds only. The photography of the latter is 
comparatively simple as they are not very shy, the 
main diffüculty being the inaooeemibility of their 
haunts. But photographs such as those of the golden 
eagles caressing each other above their eaglet, feeding 
and sheltering the eaglet, and of the hooded crow 
with her nestling are wonderful achievementa, alike 
in photographic skill and bird study. .Regarded 
piotorially, the ‘close-ups’ are better than such pictures 
as “Stags Crossing a River", where tho lens is too 
good for the picture, the deep focus giving no sense 
of recession. 

The author comments on the difficulties found in 
enforcing the Wild Birds Protection Act. Books such 
as this must, we hope, turn a reader’s thoughts to 
study of & bird as a lovely sentient being, rather 
than as a stuffed corpse or a blown egg. 


Flora of Jamaica : 

conteining Descriptions of the Flowering Planta 
known from the Island. By William Fawcett and 
Dr. Alfred Barton Rendle. Vol. 7: Dicotyledons— 
Families Rubiacess to Composite. By the late 
Spencer Le Marchant Moore and A. B. Rendle. 
Pp. ix+808. (London: British Museum (raal 
History), 1938.) 15s. 

Taa continuation of this valuable work is very 
welcome, and we note with pleasure that there is 
every hope of ite speedy completion. The present 
volume is filled almost entirely by the accounts of 
the Rubiaceee and Composite, which were prepared 
by the laté Mr. Spencer Moore and have been com- 
pleted by Dr A. B. Rendle. The latter author has 
also worked out the Campenulacee, and has success- 
fully unravelled the difficulties which obscured the 
identity of some of the ten species of Lobelia occurring 
in Jamaica, All studente of tropical American plante 
will be grateful for the attention to nomenclature 
and synonymy, the care in examining historic types, 
and the general finish which have from the first been 
marks of this distinguiahed production. 


Einführung in die Vektor- und Tensor-rechnung : 
unter besonderer Berücksichtigung ihrer physikal- 
ischen Bedeutung. Von Prof. Dr. Harry Schmidt. 
Pp. vi+125. (Leipxig: Max Jünecke, 1985.) 5.80 
gold marks. 

Tas is an excellent account of vector analysis, 
starting at the beginning, based on sound mathe- 
matical principles, and clearly explained. The vector 
theorems are well illustrated by hydrodynamical 
applications; the tensor of the seoond order (the. 
work is carried no further) is exemplified by the 
theory of elasticity. The author believes that an 
exact treatment need not be more difficult, and is 
certainly easier to understand, than a popular ex- 
position lacking in rigour and besed on intuition. 
With this we entirely agree, and oan recommend this 
book to all who wish to learn vector methods and 
their application. 
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The Search for the Isotopes of Hydrogen and Helium of Mass 3 
By The Right Hon. Lord Rutherford, O.M., F.RS. 


AFTER the discovery by Urey of the isotope 
of hydrogen of mass 2 (deuterium) and ite 
concentration by electrolysis, it was natural to 
examine whether any other stable isotopes of 
hydrogen, and particularly *H (triterium, symbol T), 
are present in ordinary hydrogen. In this article 
an account will be given of the chequered history 
of the many investigations to throw light on this 
question, and incidentally also of attempts made 
to detect the presence of the helium isotope of 
mass 3, which is believed to be produced in certain 
transmutations. 

It was natural to suppose that the concentration 
of deuterium by electrolysis of water should lead 
also to a concentration of triterium to a consider- 
able extent. Using a direct spectroscopic method, 
Lewis and Spedding: in 1933 looked for the 
presence of a spectrum line ing to "H in 
hydrogen released from a rich sample of heavy 
water, but with negative results. They concluded 
that if triterium were present at all its concentra- 
tion was less than 1 in 6 x 10, compared with 
ordinary hydrogen. 

Experiments with a similar object were carried 
out in Princeton University in 1934 by Loxier, 
Smith and Bleakney*. <A sensitive form of mass- 
spectrograph designed and operated by Bleakney 
was used to detect the presence of charged mole- 
cules TD of mass b. They estimated that the oon- 
centration of T was about 5 in 10* after the initial 
volume of ordinary water had been reduced to 
" l part in 225,000. The experiments were continued 
by Prof. H. 8. Taylor and his collaborators’ until 
the volume was reduced to 1 part in 150 million. 
In these experimenta about 75 tons of ordinary 
water were electrolysed down to 0-5 0.0. 
The concentration of T/D using Bleakney’s method 
was found to be about 1 in 104, and they concluded 
that the abundance of T in ordinary water was 
about 7 in 102. 

In the meantime Oliphant and Harteok* in 
Oambridge had found definite evidence that the 
bombardment of & deuterium preparation by fast 
deuterons led to two types of transformation, in 
one of which an isotope of hydrogen of mass 3 
waa liberated, and in the other an isotope of helium 
of mass 8. From the energies released in these 
reactions, it was deduced that the masses of these 
two isotopes are nearly the same, namely, 3-0171 
when the mass of a hydrogen atom is taken 
as 1-0081. The general evidence suggesta that 


both these new isotopes are stable under normal 
conditions. 

It was clear that it was matter of much scientific 
importance to obtain sufficient quantities of these 
new isotopes not only to determine their masses 
with precision but also to investigate the interest- 
ing transformations which might be expected to 
occur when the ions of these isotopes were used for 
bombarding purposes. An account will be given 
later of attempts to obtain detectable quantities 
of these gases by direct transmutation, but I will 
first deal with experiments to obtain detectable 
quantities of triterium by continued electrolysis 
of heavy water. Before the completion of the 
Princeton experiments, the feasibility of large- 
scale electrolysis was discussed by Prof. Urey with 
Prof. Tronstad and Engineer J. Brun of the Norak 
Hydro-Elektrisk Kvoelstofaktioselskab of Oslo, 
Norway, which was producing heavy water in 
quantity by the electrolytic method. The moet 
suitable methods to employ for the concentration 
of tritertum were discussed by Dr. Farkas and Dr. 
Oliphant of Oambridge with the representatives 
of the Norwegian company, whioh very kindly 
agreed to carry out the elaborate research pro- 
gramme required. A brief statement of the 
methods employed, given by the Company, is as 
follows : 

“If ordinary heavy water containing a small 
quantity of triterium oxide is electrolysed to a 
small volume, it is to be expected that, in all 
probability, it will become rich in T,O. The 
object of the experimenta was to try to acoomplish 
this by electrolytic means. 

“The besis used was 43-4 kilos of heavy water 
produced electrolytically and having an average 
D,O content of 99-2 per cent. During the course of 
nine months and a half, this heavy water was 
electrolysed to a volume of 11 c.c. 

“The electrolysis was carried out under con- 
ditions that ought to be considered favourable for 
the concentration of any triterium oxide that might 
happen to be present in the heavy water. During 
the first part of the electrolysis nicke) cells pro- 
vided with iron cathodes were used, but during the 
last part of the process glass cells with electrodes 
made of platinum were employed. The cells were 
constructed in such a manner that there was 
excellent communication between the anolyte and 
catholyte. In addition to this, provision was made 
for efficient reflux condensation of the water 
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pour, Bo as to ensure the purity of the gases 

eveloped by the electrolysis. 

“The electrolyte used consisted of heavy 
potassium hydroxide—KOD. In order that the 
concentration of the electrolyte should not increase 
too much during the electrolysis, the potassium 
hydroxide was gradually eliminated from the 
electrolyte by distilling off the water. -The D,0 
oontent of the dry potassium hydroxide obtained 
by this prooess was regenerated by being first 
treated with dry CO,, the water liberated thereby 
being then distilled and passed back to the oell. 

‘The density of the cathodic current during the 
electrolysis varied from 0-2-0-4 &mp./om.3. The 
temperature of the electrolyte varied from 30° to 
50° C. 

* After the electrolysis had been completed, the 
contents of the cells were treated with dry OO, 
(for the purpose of converting the potesh into 
carbonate), and the heavy water was distilled off. 
No further purification was effected.” 

Part of this concentrated material was handed to 
Dr. F. W. Aston to examine in his precision mass- 
spectrograph whether any triterium was present. 
The following statement of the behaviour of this 
material has been given to me by Dr. Aston: 

“The vapour of the concentrated heavy water 
was allowed to pass continually through the dis- 
charge tube which was in a very favourable state, 
the diatomic molecular lines being about 1,000 
times as bright as the triatomio. The line 5 was 
examined by a 40 minutes exposure and the limits 
of detection estimated by very short exposure of 
line 4 (D,) down to 1 second. Line 5 was un- 
questionably D,H and no trace of a companion 
in the position expected for DT could be detested. 
This would have been about 0-5 mm. away and 
easily resolved. A second test was made with an 
exposure of 60 minutes with the same result. As 
line 4 could have been detected with an exposure 
of 1/20 second, it follows that 


DT Tx 

D, ^ 50,000 
The conclusion of Dr.: Aston, that no trace of 
triterium could be found in the concentrated 
sample by his very direct and simple method, is 
very disappointing after the time and labour spent 
in Norway in preparing this material. While it is, 
of course, difficult to make any certain comparison 
of the concentration of T to be expected in these 
two large-scale experiments, it does not seem 
likely that the concentration of T would be less 
in the Norwegian experiment. I am informed by 
the Norwegian company that, in all, 13,000 tons 
of ordinary water were used for the production 
of the 49-4 kilos of heavy water employed by 
them to concentrate the triterium, while Taylor 
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and his collaborators started with 75 tons. 
The rather low yield of heavy water in the Nor- 
wegian experiments was due to the fact that the 
cells used were ordinary technical electrolysera for 
the production of hydrogen and oxygen, heavy 
water being regarded as a by-product. In any 
cage it is to be expected that in the earlier stages 
of the electrolysis the triterium would be enriched 
at least as much as the deuterium. 

There is thus rather a conflict of evidence with 
regard to the concentration of triterium in the 
two similar experiments. The American observers 
obtained & positive result indicating a value of 
T/D = 1/10‘ in their enriched sample, while Aston 
by & more direct method could detect no triterium 
at all in the Norwegian preparation, and concludes 
that T/D must be lees than 2 in 10*. Unfortunately, 
ap. interoomparison of the samples is not possible, 
for Prof. H. 8. Taylor informs me that their 
enriched sample has been lost. It is hoped, how- 
ever, that it will be possible to arrange to teet 
the Cambridge sample in Prinoeton by the sensitive 
method devised by Bleakney. It is important to 
decide that the ions of mass 5 shown by this 
apparatus are in fact due to molecular ions TD. 

It was felt desirable, however, to confirm the 
negative result found by Aston by & transmutation 
teat. This is in some cases a delicate method of 
analysis, as is shown by the fact that the presence 
of the small amount of deuterium in ordinary water 
can readily be observed by ita use. Experiments 
were consequently made by Kempton and Miss 
Maasdorp in Cambridge, to test whether hydrogen 
separated from this concentrated material ahowed 
any characteristic difference from ordinary deu- 
terium, when the accelerated ions were used for 
bombarding purposes. The ion beam was analysed 
by a magnetic field, and the part of mass 8, no 
doubt mainly due to charged DH molecules, was 
allowed to fall on & target consisting of a deuterium 
compound. The intensity of the beam of mass 3 
was very small compared with that observed for 
the D ions. From general considerations, we might 
expect the following reactions to occur for fast 
ions corresponding to *H and ‘He: 

D 43H ~ ‘He +" 1 
:D +*He > ‘He + 'H () 


the energy released in each case being about 20 
million volts. Owing to the copious production of 
neutrons from the ordinary D—D reaction, it is 
not possible to distinguish the small number of 
neutrons or protons to be expected from the 
above reactions. On the other hand, the «-particles 
arising from these reactions should have a range 
in air of 2-3 cm., and should be readily dis- 
tinguished from protons, owing to their greater 
ionizing power. Careful search failed to reveal any 
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such a-particles, and the number must have been 
less than 1/5,000 of the protons arising from the 
D—D reaction. , Assuming that these reactions are 
all equally efficient at the voltage used, it follows 
that 

T/D < 1/5,000. 


While the lmit of detection of T by this method 
is 10 times lower than that deduced by Aston, 
this conclusion nevertheless affords & useful check 
in indicating that very little if any T can be present. 

It is desirable to add a short statement of 
attempts made to detect the artificial production 
of !'H and *He in the D—D reaction already 
referred to. Since these transformations are highly 
efficient, and take place for very low bombarding 
energies, it is to be expected that both *H and "He 
should accumulate when an ordinary glow dis- 
charge is passed through heavy hydrogen. Accord- 
ingly experiments were carried out in America and 
in Cambridge to produce these new isotopes by 
passing heavy hydrogen slowly through a discharge 
tube across which a potential of 60-70 kilovolta 
was applied. Samples of the gas obtained by this 
treatment were tested in America for the presence 
of *H and "He by the sensitive method of Bleakney, 
previously mentioned. At first, evidence* of small 
traces of these gases was found, but we understand 
that later work has failed to confirm these con- 
clusions. 

In the Cambridge experiments made by Oliphant, 
the treated gas mixed with an excess of helium 
was passed through the discharge tube, which 
produced a beam of fast ions for experimenta on 
transmutation. After &ooeleration, the beam of 
ions was analysed by passage through a magnetic 
field, and the ion beam of mass 3 was found to be 
very feeble compared with that of mass 2, owmg 
to the presence of helium, which has the property 
of dissociating the charged molecules produced 
by the discharge. The, method of detection of 
*H and *He was similar to that already described. 
A search was made for a-particles which might 
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be expected to arise from the reactions (1), wh 
the ions of mass 3 fell on a target containi 
deuterium. No such a-particles were detected, 

the number was certainly lees than 1/20,000 of 
the protons liberated from the deuteron beanr 
under the same conditions. Assuming as before 
that these transformations are all of equal efficiency, 
it is evident that "H. and ‘He cannot be present to 
the extent of 1/20,000 in the deuterium gas. 

Attempts have been made by G. P. Thomson 
and F. A. Paneth in London to produce *He by the 
D—D reaction in sufficient quantity to be de- 
tected by the extremely sensitive micro-methods 
developed by Paneth, but so far without success. 
It may be that the reaction of *H. and ‘He with D 
takes place very easily, so that a stage is soon 
reached when these isotopes are destroyed in the 
discharge as fast as they are produced. 

The rapid disappearance of *H and ‘He by 
transmutation would account for the very small 
abundance of these isotopes in the earth and 
presumably in the sun. A number of experiments 
have been made to detect the helium isotope of 
mass 3 in ordinary helium by direct spectroscopic 
methods, but with entirely negative resulta. This, 
however, is not surprising when we consider that 
terrestrial helium is probably derived from the 
a-particles of mass 4 expelled from the radioactive 
substances present on our earth. 

It is a striking fact that while in transmutation 
experiments using -counting methods the D—D 
reaction is on a marked scale, giving rise to very 
large numbers of *H and "He particles, yet it does 
not seem feasible at the moment to obtain sufficient 
quantities of these two interesting isotopes to study 
their properties by ordinary physical chemical 
methods. 

1 Lewis and Speddmg, Phys. Hes , 48, 464 (1083). 

* Loader, Smith and Bleakney, Phys. Rs», 4$, 655 (1034). 

n Sara, Taylor, Lorier and Bieakney, J. Amer. Chen, Soo, 
1 Oliphant, Harteck and Rutherford, Pree. Rey. Soo, A, 144, 602 


(1934). Oliphant, NATURA, 137, 306 (1939). 
Eie] Harwell, Laat; aac GS Ti 48, 
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Social and Political Application of Nutritional Science 


T historical development of any science is 
twofold. First oome the discoveries of 
natural principles and facts of theoretical interest. 
These are followed at varying intervals of time by 
their application to practical life. The history of 
nutritional science offers no exception to this rule. 

Recently, the trend of nutritional investigation 
has undergone & marked change. While dis- 
interested studies of a purely theoretical nature 


will always bulk large in the pages of scientific 
journals, there is clear evidence that pride of place 
is now being given to researches which will hasten 
the practical application of the new nutritional 
teaching. In short, there are welcome signs of a 
leasening gap in the relations between those who 
are engaged in ascertaining the facta of nutrition 
and those whose duty is the application of that 
knowledge to the practical affairs of public health. 
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Some evidence of this will be found in the fact 
that the number of papers noted in the section of 
Nuirition Abstracts and Reviews (published by the 
Imperial Bureau of Animal Nutrition, Rowett 
Research Institute, Aberdeen), devoted to the 
application of nutrition to human health has in- 
creased by more than 90 per cent in the last five 
years. , 

The two outstanding features of preeent-day 
investigations are first, the attention which is 
being paid to the determination of nutritional 
needs, and secondly, the ascertainment of the extent 
of means to supply these needs. The economic 
blizzard which struck the world in the years 
around 1931 gave tremendous stimulus to this 
type of study, and we find the world’s literature 
during the years of depression abounding in papers 
dealing with the influence of the economic arisis 
on the nutritional needs and health of the people, 
the dietary resources of the unemployed in relation 
to their physical fitness, and the prevalence of 
malnutrition in children and young persons living 
under conditions of limited means in distreased 
aroas. 

The relation between poverty and national 
physique has been re-examined in the light of our 
new knowledge of nutritional needs. Many recent 
studies have shown that as income increases the 
greater is the consumption of milk, eggs, fruit, 
vegetables, meat and fish. This finding is not 
altogether new. It has long been established from 
the innumerable reoords of family expenditures 
published by the well-known economiste of the 
nineteenth century that additional increases in 
income are associated with an incresaing amount 
spent on food, and further, that the struggle to 
consume better kinds of nourishment is greater 
than the striving to increase total amounts of 
consumption. Le Play and Engel, who were the 
first to generalize these laws, maintained that the 
upper classes were to be differentiated from the 
lower by the amounts of animal food they con- 
sumed. 

What is entirely new, however, is the realiration 
that rising income, associated with increased oon- 
sumption of milk, eggs, fruit and the rest, goes 
hand in hand with decreased death-rate, better 
growth of children, greater adult stature and much 
improved general health. The explanation of this 
lies in the fact that the foods mentioned are just 
those found to be richest in vitamins, mineral 
matter and first-class protein, constituents proved 
by laboratory experiments to be essential for the 
preservation of health. This is the orux of what 
has been called ‘the newer knowledge of nutrition’. 
It calls for a change in point of view rather than 
any fundamental or revolutionary alteration in 
dietary habits. 
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Undoubtedly, disquieting features in the state 
of national fitness have been revealed as a result 
of these recent dietary and family budget investi- 
gations in Great Britain, and very naturally a 
lively public interest in the whole nutrition ques- 
tion has been aroused. Social conscience is e8- 
pecially sensttive because, not only in Great 
Britain but also in many other countries, it has 
been estimated that a very large proportion of the 
population falls into groups in which the income . 
per head is less than that considered sufficient for 
the purchase of foods necessary for the maintenance 
of optimum health. The unfulfilled needs of the 
people of Great Britain for essential foodstuffs 
have been assessed at £200,000,000 a year. 

Inevitably, controversy has arisen. On the 
question of needs, typical examples of disagreo- 
ment are those which surround the standards 
advocated by expert medical opinion and those 
adopted by Government departments responsible 
for unemployment assistance and other forms of 
public relief. In official circles the inclination has 
been to think in terms of minimum needs; that 
is to say, the level fulfilling conditions which 
would keep the population at the present average 
standard of health and physique. The scientific 
investigator, on the other hand, cannot oon- 
scientiously study anything less than an optimum, 
which has been defined as a level of requirement 
above which no subsequent addition would add to 
the individual’s share of good health and of full 
physical development. Again, the absence of 
preaise objective standards by which to measure 
the state of nutrition of a given individual offers 
another'serlous difficulty. The adoption of differing 
standards and the varying mental conceptions and 
impressions of individual observers have led to 
confusion in the assesament of malnutrition and 
the subsequent comparison of data from different 
sources. As a result, allegations that substantial 
and progressive declines in the health of com- 
munities have followed the years of economic 
depression are often difficult either to refute or to 
substantiate. Further fuel has been added to the 
fire of controversy by the expressed opinion of 
statisticians that some of the most recent oon- 
tributors to the discussion on the relation between 
poverty and nutrition have based their findings 
on faulty methods and meagre and uncertain data. 

The taak of those who would distinguish what 
is true from what is false is not made any easier 
by the number of different bodies, official and 
non-official, which have contributed to the dis- 
cussion. Data from all sorts of different sources— 
medical, chemical, physiological, social—have been 
accumulated piecemeal. 

Questions of nutrition now regularly form an out- 
standing feature of the official reports, issued from 
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the Ministry of Health and the Board of Education, 
dealing with the state of national health and the 
welfare of infante and school children ; and, year 
by year the number of local authorities which 
have instituted inquiry into nutritional conditions 
in their own areas becomes greater and greater. 
Further, in Great Britain at any rate, there have 
arisen within the last few years numerous semi- 
private organizations the self-imposed task of 
which is partly to educate the ‘man in the street’ 
upon what is properly considered to be a matter 
of immediate public concern, and partly to 
stimulate official circles into making authoritative 
pronouncements regarding what constitutes an 
adequate diet and how the Government proposes 
to bring such a diet within the economico compass 
of every section of the community. Ohief among 
these are: the Committee Against Malnutrition, 
the Children’s Minimum Oouncil, the People’s 
League of Health, and PEP (Political and 
Eoonomio Planning), all of which have, by well- 
directed propaganda and other means, done much 
to focus public attention on the urgent need for the 
formulation of & sound national nutrition policy. 

Whatever may be-one’s opinion on the validity 
of individual statistics purporting to show the 
extent of malnutrition and its precise relationship 
to family habite and circumstances, there is no 
doubt that, viewed in the widest perspective, a 
serious amount of malnutrition prevails in almost 
every country in the world, especially among 
children. Furthermore, it seems that where the 
dietary standards fail, the major cause is not 
ignoranoe but poverty. 

It is not surprising, therefore, that following 
the presentation of facta there should have been 
a ory for official action. Before action can be 
. taken, however, the public health administrator 
must satisfy himself that the principles suggested 
to him by the scientific investigator do really 
concern him. Broad generalizations must be 
accepted with caution. Alarmist statements on 
the prevalence of under-nutrition must be con- 
sidered judicially. Facts must be verified and 
must be interpreted with greater precision in 
order to determine whether action is justified and 
what form it should take. The tendency in Govern- 
ment circles, therefore, has been towards further 
inquiry rather than to the hasty &ooeptanoe of the 
new ideas: 

In the United Kingdom, the Minister of Health 
and the Secretary of State for Scotland appointed, 
in May 1935, an Advisory Committee to examine 
the quantitative and qualitative facts of nutrition 
and to report as to any changes in the diet of the 
people which might appear desirable in the light 
of modern advanoes in our knowledge. This Oom- 
mittee has recently issued ite first report, the out- 
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standing features of which are the Oommittee’s 
adoption of the standards of dietary requiremente 
drawn up by the League of Nations Committee to 
which reference is made below, ita recognition of 
the importanoe of milk and ita recommendation 
that in impending legislation dealing with the 
national milk supply the primary objective of the 
Government should be to ensure that specified 
amounts (two pints per day for every pregnant 
and nursing mother, and a pint and a half for 
every child) are brought within the purchasing 
power of the poorest. It has also accepted as 
reasonable and likely to be in accordance with the 
facts, the broad picture on food consumption at 
different income levels prepared by the Market 
Supply Committee and used by Orr as tho basis 
of his estimates in “Food, Health and Inoome" ; 
but recommends that it should be regarded not 
as final but rather as a framework to be filled in 
when an adequate number of budgets have been 
obtained and individually analysed. These are 
conclusions of far-reaching importance. 

.Of much wider interest, however, is the attention 
which has been paid to the nutrition question by 
the League of Nations. The Health Organisation 
has been engaged in the study of nutrition in ite 
relation to public health since 1925. On the pro- 
posal of the Australian delegate, who, incidentally, 
was one of the first to appreciate the close nexus 
of interest between problems of health and agri- 
culture, the League, at ite sixteenth Assembly in 
1935, recommended that the Health Organisation 
should continue and develop its work on nutrition 
in collaboration with the International Labour 
Office and the International Institute of Agri- 
culture. At the same time, the Assembly decided 


_ upon the creation of a Mixed Committee of experts 


on agriculture, economics and public health, 
charged with the duty of presenting a general 
report to the Assembly on the problem of nutrition 
in its publio health and economic aspects. The 
nineteenth International Labour Conference 
adopted a similar recommendation. In October 
1935, the Health Committee decided to set up & 
Technical Commission on Nutrition composed of 
three experts each from the United Kingdom, the 
United States and Franoe, and one from each of 
six other European countries. This Commission, 
at its first seasion in London in November 1935, 
laid down the physiological bases of nutrition and 
established the food requirements of human beings 
during their growth from oonoeption until adult 
age. With a view to the application of these 
recommendations in different countries and their 
adaptation to varying geographic, economic and 
social conditions, the report was circulated for the 
observations of academies of medicine, research 
councils and other authorities in various countries 
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the competence of which covers nutritional 
problems. At ite second session, held in Geneva in 
June 1936, the Technical Commission examined 
the observations communicated by these bodies, 
revised and amplified its London report, and 
presented it to the Mixed Committee in conformity 
with the Assembly's resolution of 1935. 

This revised report, embodying considered 
international opinion on human dietary standards, 
represents the first and most outstanding con- 
tribution towards evolving order out of the chaos 
of specialized date on requirements which has 
confronted nutritional workers in recent years. A 
yardstick has at last been provided by which to 
measure diete and determine how far they are 
deficient for health. As already mentioned, the 
report has been adopted by the Advisory Com- 
mittee on Nutrition responsible to the British 
Ministry of Health, and, in common with all the 
other work of the League’s Technical Commission 
on Nutrition, has created a considerable impression 
not only in Europe but also over-seas. Thus, 
items included on the agenda of the Inter-Govern- 
mental Conference of Far-Kastern Countries on 
Rural Hygiene have been inspired by the Com- 
mission's work, as also has the recent formation 
of numerous national councils, such as those in 
Australia and in the British Colonies, specially set 
up to study local nutritional problems along the 
lines of the League’s recommendations. 

Perhaps nowhere have the suggestions of the 
League been acted upon with greater promptitude 
than within the British Colonial Empire. In April 
1936, the Secretary of State for the Colonies ad- 
dressed a dispatch calling for a comprehensive gur- 
vey of the nutrition position in each Dependency. 
One of the main purposes of the dispatch was to 
direct attention to the important bearing which 
nutrition ahould have upon agricultural, veterinary, 
educational and general policy in the Oolonial 
Empire. In planning the production of any 
territory the aim should be twofold; on one 
hand, the provision to the entire population of & 


Obituary 


p J. WILHELM MICHAELSEN, Haupikustos 
the Hamburg Zoological Museum, died on Febru- 
ary 18 in his seventy-seventh year. Born in 

he joined the Hamburg Museum in 1887 and worked 
there until the time of his death. As a young man 
he became interested in the Oligoehsta, and from 
1886 until his death he wrote many papers on their 
anatomy, classification and geographical distribution. 
He also wrote on the Tunicates and the Polychsta, 
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locally grown food supply considered adequate by 
medical science and, on the other, the growth of 
remunerative export crops. Already many replies 
have been received, some of which have been made 
available as public documents. “Food in Relation 
to Health” has been issued by the recently eatab- 

lished Nutrition Committee in Trinidad ; a similar 
report, based on the well-known work of Nicholls, 
describes conditions as they apply in Ceylon; the 
report of & specially formed nutrition committee 
has been presented to the Legislative Oouncil of 
British Guiana; and a ‘Nutritional Review of 
the Natives of Zanzibar” has also been submitted. 

To consider these reporta and to advise generally 
on nutritional matters relating to the British 
Oolonial Empire, the Prime Minister, in November 
1936, appointed a Committee of the Eoonomio 
Advisory Council consisting of medical, agricultural 
and economic specialist. This Committee is 
expressly commissioned to keep in touch with the 
work of the League of Nations and enable His 
Majesty's Government to assist and support it 
more effectually. 

No attempt has been made here to deal ex- 
haustively with the subject under review. Rather 
the aim has been to present a brief general outline 
touching the reasons for, and the nature of, 
Government intervention and official international 
co-operation on a subject of intense universal 
interest. Unavoidably, the writer’s approach has 
been from the British point of view. One must 
remember, however, that in the United States of 
America, in the U.S.S.R., in Italy and in many 
other countries, evidence that Governments have 
accepted their obligations to give authoritative 
public guidance on questions of nutrition is equally 
conspicuous: 

By far the most important thing is that the 
League of Nations has been accepted as the. 
common platform on which national aspecte of 
the problem can be debated in their world setting 
and’ in an atmosphere of reason and mutual 
comprehension. 


Notices 


but his main interest was the Oligochmtee, and it 
would be difficult to over-estimate the extent of his 
contribution to our knowledge of this group. Vastly 
learned, disinterested and careful of minutia he be- 
longed to the great tradition of German scholarship, and 
the sheer quantity of his work—his papers on the 
Oligochmta alone bind up into eight very bulky 
volumee—testifies to an extraordinary industry and 
persistence of motive. In addition to thia, he found 
time to make journeys to the southernmost corners 


AuGUsT 21, 1937 


of America, Africa and Australia in pursuit of evidence ` 


to throw light on the hical problems 
arising out of his study of Oligochmte distribution. 

There has never been any question as to the 
consistently high quality of Michaelsen’s work, and 
his co-specialist and in his own Ime his only peer, 
the late J. Stephenson, has for a heading to his 
monumental monograph on the Oligochsta (Oxford 
Univ. Prees, 1980) the words, “To my Friend and 
Master W. Michaelsen of Hamburg”. 

Those of a younger generation who had the good 
fortune to correspond with Michaelsen will testify to 
his great kindnees and patience. Even when he was 
a man in the seventies he would go to extraordinary 
lengths to assist a beginner who applied to him for 
help or information. On one occasion, he copied out 
a whole paper himself by hand and traced the drew- 
ings to send to & young student who wrote to say that 
the particular work was not evailable. He had the 
rare characteristic of cheerfully acknowledging his 
own mistakes, and was entirely free from that failmg 
which overtakes so many men who have devoted 
their lives to the mastery of a specialimm, the failing 
which oonsists in treating a difference of opinion, 
especially one coming from 8 younger man, 8&8 & 
personal affront. His letters reveal a simple, unex- 
pectedly humorous and kindly man. 


Prof. A. Erman 


Tria death of Prof. Adolf Erman on June 26 
inflicts an incalculable bereavement upon both the 
Egyptological world and a large circle outside it. In 
the realms of his own subject he was without doubt 
regarded as the foremost scholar, since it was he 
who first placed the study of the ancient Egyptian 
language upon a acientiflo basis. His “Ägyptische 
Grammatik”, which first appeared in 1894 and which 
was destined to pase through four editions, revolu- 
tionixed the method of approach to the classical 
language, while the later phase of Egyptian, known 
as "New Egyptian", was fully dealt with in his 
"Neuhgyptische Grammatik" of 1880 and 1933. Yet 
he was far from belonging to that class, all too large 
even at the present day, of specialists who never 
trouble to interpret their discoveries for the benefit 
of the general’ reader. He could write excellent 
descriptive prose, informed by a cansiderable sense 
of humour, which presented a living picture to his 
readers, as in his “Agypten”, translated into English 
by Lady Tirard under the title of “Life in Ancient 
Egypt”, his “Religion der Agypter", translated by 
the same author and called “Handbook of the 
Egyptian Religion”, and his “Literatur der Ägypter” 
of which the English edition has been prepared. by 


Prof. A. M. Blackman. ‘The last-named book i8: 


perhaps his greatest contribution of this kind, enabling 
the student of the past for the first time to become 
acquainted with specimens of ancient Egyptian 
literature of all periods, beautifully translated and 
explained. 

The greatest ‘of Erman's undertakings, however, 
was the enterprise of the Berlin hieroglyphic diction- 
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ary, which he edited jointly with other colleagues. 
This vast work, intended to cover the whole history 
of ancient Egyptian, is still in process of publication, 
the first five volumes having appeared between the 
years 1926 and 1981. It has been justly said that the 
wide range of Erman’s abilities made him an inter- 
preter of Egyptian civilization unrivalled by any 
other except the Frenchman Gaston Maspero. He 
has left to his successors a standard of scholarship 
which can only be maintained if the scientific 
principles which he so assiduously taught during his 
long life are faithfully obeyed. A. W. SHORTER. 


Wm regret to announce the death on August 3 of 
Prof. Josef Wold¥ich, director of the State Geological 
Institute at Prague, at the age of fifty-seven years. 
Born in Vienna, Prof. Woldfich became well known 
in Central Europe for his geological investigations, 
which began with a re-examination of oertain 
Bohemian rocks, notably those studied by the 
Frenchman Barrande and more recently by the late 
Prof. J. E. Marr of Cambridge. After the Great War, 
he was appointed to the chair of geology at the new 
University of Brno m Moravia. Here he commenced 
a series of geological studies of the lesser-known 
districts of Slovakia, a work of extreme importance 
for the compilation of the modern geological maps 
of Oxechoslovakia. He had been director of the State 
Geological Institute for the past three years. 


WE regret to announce the following deaths : 


M. André Beaumont (M. Jean-Louis Conneau), one 
of the pioneers of aviation, aged fifty-seven years. 

Dr. W. M. Cumming, lecturer in bacteriology in 
University College, Dundee, an authority on tubercu- 
loeis, aged thirty-nine years. . 

Mr. CO. E. L. Gilbert, C.I.E., formerly chief con- 
servator of forests, Bombey Presidency, on August 8. 

Prof. Vernon L. Kellogg, professor of entomology 
in Stanford University in 1896-1920, permanent 
secretary of the U.S. National Research Council in 
1920-82, aged sixty-nine years. 
voloanologist, who was associated with the discovery 
of human remains ab Oldoway, Tanganyika, in 1914, 
on August 4, aged fifty-one years. 

Prof. A. E. Seaman, emeritus profeasor of geology 
and mineralogy in the Michigan College of Mining 
and Technology, on July 9, aged seventy-nine years. 

Mr. A. Sharples, formerly Government myco- 
logist, Federated Malay States, and head of the 
Division of Plant Pathology, Rubber Research 
Institute of Malaya, on August 6. 

Mr. J. W. N. Sullivan, author of “Three Men 
Discuss Relativity” end other books of a popular 
character on aspects of modern science, on August 
12, aged fifty-one years. 

Prof. J. G. Thomson, professor of medical proto- 
zoology in the London School of Hygiene and 
Tropical Medicine, on August 13. 
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News and Views 


The Sun's Outer Envelope 


AooO0RDING to & cabled statement from the New 
York correspondent of The Times published on 
August 14, Major Stevens of the United States Army, 
flying over Peru st a height of 80,000 ft. on June 8, 
during the total solar eclipse, obtained some very 
surprising photographs of the eclipsed sun. Sur- 
rounding the corona with its irregular streamers, 
there was found & bright envelope one million miles 
high im which the details of the corona became 
insignificant. The first natural reaction is to ascribe 
this result to photographio effecta of over-exposure, 
especialty as no details of the size of the image 
secured or other optical details of the apparatus used 
are given. But the name of Harvard University 
behind the announcement renders one unwilling to 
look to any simple instrumental explanation of this 
unexpected phenomenon. A link between the corona 
and the zodiacal light seems suggested, but no 
indication is given in the report of any extension in 
the xodiacal plane, such as would be expected. 
Again, since the zodiacal light and the corona both 
have the same distribution of radiation as ordinary 
sunlight, one would expect any connecting matter to 
be similarly conditioned. Only over-exposure, which 
blots out all coronal details, would account for the 
even globular envelope unless this outer envelope is 
relatively much stronger in light of short wave- 
length. It would be interesting to know what visual 
observations were made from the aeroplane. If these 
agreed m general outline with the photographs 
secured from the ground, then the photographs from 
the stratosphere suggest an extensive outer atmo- 
sphere giving bright line or bright band radiation 
which must be examined speotroecopically at the 
next suitable total eclipse. Further and fuller details 
of the photographs will be impatiently awaited. 


Anglo-Egyptian Treaty Honours List 

' Tum additional Egyptian Honours List issued in 
connexion with the signing of the Anglo-Egyptian 
Treaty m London, and published in the Egyptian 
Mat of July 28, contains the names of the following 
men of science :- Third Class of the Order of Ismail 
(Commander), Dr. E. Hurst, director-general of the 
Physical Department of the Ministry of Works, and 
Mr. F. Newhouse, inspeotor-general of irrigation in 
the Sudan; Second Class of the Order of the Nile 
(Grand Officer) Dr. Roy 8. Dobbin, professor of 
obstetrics in the Egyptian University, Cairo; Third 
Class of the Order of the Nile (Commander), Dr. J. 
Templeton, chief botanist, Botanical and Plant Breed- 
ing Section, and Dr. W. T. H. Williamson, chief 
chemist, Chemical Section, of the Ministry of Agricul- 
ture, Dr. J. H. Grindley, expert for technical educa- 
tion, Major W. L. Forsyth, professor of bacteriology, 
and Prof. D. H. Bangham, dean of the faculty of science 
in the Egyptian University, Cairo; Fourth Class of 


the Order of the Nile (Officer), Mr. G. H. Jones, director 
of the Mycological Section, Prof. H. Prieaner, director 
of entomological research, and Mr. C. H. Broun, 
senior botanist of the Ministry of Agriculture, 
Prof. T. L. R. Ayres, professor of physics, Dr. O. 
Zdanski, profesor of geology, and Prof. A. Naef, 
professor of zoology in the Egyptian Univermity, 
Cairo. 


Centenary of Dr. Edmund Weiss (1837-1917) 

Ox August 26, 1837, Dr. Edmund Weiss, the 
distinguished Austrian astronomer, was born at 
Freiwaldau, in Austrian Silesia. A part of his boy- 
hood was spent in England, where his father was 
physician to a health institution, but he received bis 
education at Troppeu and at the University of 
Vienna, and at nineteen years of age became assistant 
to Karl von Littrow (1811-77) in the old Vienna 
Observatory which hed been erected in 1826 by 
Joeeph von Littrow (1781-1840) on the site of the 
observatory established by Father Maximilian Hell, 
S.J., in 1758. At first Weiss was employed on geodetic 
work, but it bemg proposed to remove the old 
observatory, which was situated among the narrow 
streets of the Austrian capital, to a more favourable 
situation, Weiss, in 1872, was sent on a tour of 
European and American observatories to study their 
methods, and optical works, and to him fell the taak 
of planning the equipment of the new observatory 
at Wahring, the foundetion stone of which was laid 
in June 1874. On von Littrow's death in 1877 Weiss 
waa appointed to the directorship. This post he held 
for thirty-two years, retiring in 1910. He died on 
June 21, 1917, at the age of seventy-nine years. 
During his career Weise took part in several eclipse 
expeditions, was one of the observers of the transit 
of Venus m 1874, wrote on comets, meteors and 
orbita, and prepared a revised edition of Oeltren's 
catalogue of Argelander's zones from 15° to 8198. 
declination. He was a member of the Vienna Academy, 
& correspondani of the Paris Academy of Sciences, 
and for thirty-four years an associate of the Royal 
Astronomical Society. i 


Reginald Harrison (1837-1908) 

Mz. Rnmarwanp  HAHRIBON, who was equally 
eminent as a Liverpool and as a London 
was born at Stafford on August 24,.1837. He waa 
educated at Roesall School and St. Bartholomew's 
Hospital, and qualified in 1859. In 1866 he became 
fellow of the Royal College of Surgeons, and the 
following year was appointed assistant phymoian to 
the Royal Infirmary, Liverpool, becoming full 
surgeon in 1874. He was at first a general surgeon, 
but before long he specialized in diseases of the male 
genito-urinary system, and in 1889 he left Liverpool 
for London on his appointment as surgeon to ft. 
Peter's Hospital for Stone and Other Urinary 
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Diseases. Harrison was the author of “Surgical 
Disorders of the Urinary Organs" which became a 
standard text-book, and went through four editions, 
“as well as of "Selected Papers on Stone, Prostate and 


Other Urinary Diseases" and “The Use of the. 


Ambulance in Civil Practice”. During his residence 
in Liverpool he re-organized medical education at the 
Royal Infirmary, and took an active part m the 
introduction of the ambulance system, in which he 
continued to take an interest after his removal to 
London, being president of the Street Ambulance 
Association at the time of his death. He was the 
recipient of many distinctions, including those of 
Knight of Grace of the Order of 8t. John of Jerusalem, 
president of the Medical Society of London, and 
Hunterian professor of surgery and pathology of the 
Royal College of Surgeons. In 1908 he ingpected the 
School of Medicine at Cairo for that College and 
received the Imperial Ottoman Order of the Medjidie. 


Roman Dorchester 


Tue Dorset Natural History and Archmological 
Society, concurrently with ite share in the excavation 
of Maiden Castle, is investigating a site at Colliton 
Park, Dorchester, on which & county hall is to be 
erected. The site is within the walls of the Roman 
city and has not been built on since Roman times. 
In view of ite situation, it was thought probable that 
Roman buildings would be found there, and the last 
opportunity upon which the site would be available 
for examination could not be allowed to pese by. 
Already, it is reported (The Times, Aug. 14), a large 
part of a house has been disclosed, of which one range 
of five rooms contams three for bathing, a central 
dreeeing-room, with a hot bath on one side with ite 
hypooeust, still largely intact, and on the other side 
the cold beth-room. North of this range of rooms is 
a corridor looking out on the courtyard, in which is 
the well, now cleared to a depth of thirty feet. The 
fillmg of the well was found to be entirely composed 
of wreckage from the building, and included broken 
parta of at least nine stone columns, four of which 
are complete though fractured. They probebly 
formed the oolonnade of the corridor. At right- 
angles to the first range of rooms is & second, con- 
sisting of seven rooms, All these have mosaic floors, 
of which ane is in perfect condition, while another, 
though badly damaged, still shows traces of oon- 
siderable beauty. This latter has panels containing 
a head of Flora and another head which has not yet 
been identified. One of these rooms has a hypocaust 
beneath. An unusual feature in a Roman house in 
Britain is the lower part of two windows with internal 
splays. As’ this house is clear of tbe building line of 
the new hall it is hoped to preserve it intact. Trial 
trenches are being dug to find the other buildings 
which are thought to lie beneath the surface. As 
the whole area is to be explored, further financial 
assistance towards the considerable cost is required. 


The Gyro Compass on the Hudson Bay Route 


Ix a summary of the eighth report of the Imperial 
Shippmg Committee on Hudson Bay Marine In- 
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surance Rates, published by H.M. Stationery Office, 
8d. net, which appears in The Times of August 13, 
itis mentioned without comment that the Committee 
quotes tributes by captains of ships to the value of 
& gyro compass in contributmg to the confidence 
with which the Strait and Bay were navigated. It 
is stated that other masters have expressed the view 
that & gyro compess is essential for navigating the 
Hudson Bay with safety. The Committee sub- 
mitted to the underwriters that & further reduction 
of premiums should be made in respect of vessels 
equipped with gyro. An illustration is given of the 
saving of premium which could be effected by in- 
stalling a gyro compas for one voyage, two voyages, 
and three voyages in the same season ;. against this 
is set the cost of hiring & gyro compess for, say, 
three months, which inoluding fitting would, it is 
stated, be approximately £200, plus a very small charge 
for inspection. The Committee concludes that there is 
now & considerable inducement to the owner of a 
vessel to instal & gyro compass for voyages to the 
Hudson Bay. A gyro compass is specially desirable 
in the Hudson Bay area on account of the proximity 
of the north magnetic pole, off the Prince of Wales 
Land; a ship entering Hudson Bay must approach 
this pole within at least 14°, and owing to the low 
value of the horizontal magnetic force (which becomes 
zero at the magnetic pole), the directive force on the 
compass is low, and disturbances have a proportion- 
ately large effect. On the other hand, the distance 
from the geographical pole, which is one of the factors 
in determming the directive efficiency of the gyro 
compass, is more than 25°. 


Electricity and Marketing 

AN acoount is given of the Farmer’s Conference at 
the Royal Agricultural Show held at Wolverhampton 
on July 8, in the Electrician of July 16. Mr. F. H. 
Slade read & useful practical paper on ‘Electricity 
and Marketing". He said that now the rural distri- 
bution of electricity is extending so rapidly, the 
British farmer will be able to compete on better 
terms with the foreigner. He deecribed machines for 
the electro-mechanicel grading and packing of fruits. 
Such machines will grade in one hour 700 Ib. of 
gooeeberries or 1,400 lb. of plums or 180 boxes of 
tomatoes, without bruising them and with leas loss 
of bloom than by hand methods. A 1$ h.p. electric 
motor can divide hard fruit into fine sizes and two 
qualities at the rate of 1,000 bushels per day, ready 
for cold storage. It pays a grower having 20 acres or 
more to instal grading and refrigerating plant. The 
care of apples in a refrigerator is a matter of ‘atmo- 
spheric control’. In a suitable atmosphere the fruit 
can have its life-cycle speeded up fifty per cent or 
the ripening of the fruit can be slowed down by fifty 
per cent. The average oost of cooling milk in a 
refrigerator for dairy purposes costa on an average 
about a penny for thirty gallons. Refrigerated stores 
for eggs are replacing water-glase immersion. Thanks 
to electricity, the British farmer, instead of merely 
getting low prices in season and losing markets out 
of season to foreign competitors, is now m a much 
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better position to get profitable returns. Mr. Borlase 
Matthews mentioned that eight years ago there were 
600 British farmers usmg electricity; the number 
now is more than 30,000. He mentioned that elec- 
tricity was available to every exhibitor in the Show 
and for the first time they had a telephone exchange 
in the Show yard. 


Practical Difficulties in International Telephony 
IN Europe, telephone operation is mostly in the 
hands of State administrations, although there are 
some large private telephone undertakings. To 
ensure satisfactory international joint working, 
uniform provisions for the calls are an indispensable 
necessity. With this end in view, the International 
Consultative Committee for Telephony, known as 
the O.C.I.F., has drafted recommendations and 
working instructions intended for application to 
international telephone traffic. In the Ericsson 
Review, No. 1, 1937, Mr. A. Lignell, director of 
telephones at Stockholm, discusses these reoom- 
mendations from the pomt of view of practical 
operation. He pointa out that an mternational call 
makes use of the subeoriber's line, the exchange 
equipment at both ends and one or more international 
Imes, as well as two or more operators for making 
the connexions. ‘This typeof call is much more 
difficult to deal with both in respect of time occupied 
and handling than a local call, and as a rule is of 
importance than a purely local connexion. 
The 0.0.1.F. has therefore recommended that a local 
call ought to be cut off to allow of an international 
call, and this is prescribed in its “instructions to 
operators". At the plenary meeting of the O.C.LF. 
in Oopenhagen in 1980, there was formulated a 
question to the following effect, namely, whether 
international calls should be established with the 
"least possible delay”, instead of connecting them 
immediately, and so simplifying and cheapening the 
equipment of local and trunk exchanges. Mr. Lignell 
is afraid that such simplification would lead to 
appreciable economic and other disadvantages in 
international traffic. At the present costa of trunk 
linee, this seems inevitable. It is to be hoped that the 
priority over internal traffic which international 
regulations accord to international traffic may be 
maintained. 


Illuminated Show Cases 

Waay lamp fittings are used in the normal way, 
electricians usually assume that the ambient tem- 
perature is about 27? C. and this gives a rise of 23° C. 
in the connecting leads before the maximum per- 
müesible operating temperature (50? O.) of the rubber 
insulation is attained. If the lamp fittings are used 
in enclosed shop windows or show cases, the assump- 
tion about the ambient temperature is no longer 
, valid, as it depends on the aggregate wattage of the 
lamps in the enclosure. In a technical report of the 
Electrical Research Association (E.R.A.) published 
in World Power of April, & very thorough research 
by H. G. Taylor, W—thersich and the late P. D. 
Morgan has ber austo find out the actual heating 
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and io suggest methods of reducing the ambient 
temperature when excessive. Four methods are 
considered. A fan can be used to disturb the ai, 
and so provide a uniform throughout 
the enclosure. Another method is to provide natural 
ventilation by holes at the top of the case for egress 
of the hot air and others at the bottom for ingress 
of the cold air. Forced ventilation may also be used. 
The last method considered is to use special glase 
which either transmits the infra-red rays emitted by 
the lampe, eto., or has a high thermal conductivity 
and so facilitates the transfer of heat from the inside 
to the outaide of the show case. The first two methods 
were found to be of considerable value. It was found 
that if the area of the holes bored in the top and 
bottom of the ahow case was about 4 per cent of the 
aree of the top and bottom, the maximum tempera- 
ture rise was reduced by fifty per cent. 


Oil Transport in the Middle East 

Bo far as is known, the large oil-flelds of the Middle 
East are situated in Iran and Iraq. In Iraq the 
principal producing field is in the neighbourhood of 
Kirkup to the east of the Tigris and 145 miles north 
of Bagdad, In Iran, oil is derived mainly from two 
large oil-flelds. The exploitation of petroleum on a 
modern commercial scale in these countries is a very 
recent development which is producing social changes 
in the ways of the inhabitanta, and in the economic 
sphere it is widening the basis of trade, increasing 
the revenue and bringing money into the country. 
In the Year Book of the Cambridge University 
Engineers’ Aasociation for 1986, Colonel H. E. 
Medlioott describes the engineering difficulties of oon- 
structing 1,600 miles of roadway in Iran, sometimes 
skirting precipitous hillsides. The Anglo-Iranian Oil 
Company has already raised more than seventy 
million tons of oil from the two main oil-flelda. In 
Iraq, the Iraq Petroleum Company had under its 
concession to construct a pipe-line system from Kirkup 
to the Moditerranean. It was decided that the line 
should debouch at two points on the Mediterranean, 
Haifa to the south and Tripoli to the north. The 
distance along the pipe-line route from Kirkup to 
the Euphrates is 156 miles, and from there two 
sections bifurcate, the southern section going to 
Haifa and the northern section traversing Syria to 
Tripoli. , The crossings of the Tigris and the 
Euphrates had to be made by ‘Blondine’ (overhead 
cable ways) and steel towers about 140 feet in height 
had to be erected in concrete to support the massive 
steel ropeways over the rivers which carried loads 
of ten tons from one bank and deposited them on 
the other. The author.is strongly of the opinion that 
the Middle Eastern history of the near future will 
be a record of steady progress, sociologically, 
economically and politically. : 
Mining and Geology in South Australia - 

W have received the annual report of the Direotor 
of Mines and Government Geologist of South Australia 
for 1935 (Adelaide: Government Printer, 1986). 
After & lengthy list showing that more than a-hundred 
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plaints were investigated by the wardens, there is & 
series of short reporte concerning mineral deposits, 
of which the most interesting is probably that “the 
Government Geologist was appointed to the Geo- 
logical Advisory Committee assisting the operations 
of the Anglo-Persian Company’s geologists who are 
making an examination of Australian territory for 
The Commonwealth Oil Refineries Lid.” This is 
followed by a report of the chief inspector of mines 
on the inspection work, whilst the general manager 
gives a report of the operations of State batteries and 
cyanide works. The mineral production of 1841- 
1935 closes the report, and shows a value of only a 
Jittle more than 55 million pounds, of which three 
fifths is derived from copper ore and & quarter 
derived from iron ore. We have also received the 
Minmg Review (No. 64) for the half-year ending 
June 80, 1986, of the South Australian Department of 
Mines. The review records the progress of mining 
operations in the first half of last year. The large- 
scale operations at Iron Knob and the many small 
gold mimes scattered throughout South Australia are 
particularly noted. 


The Problem of Reality in Physics 

Tum April number of Current Sotence contains & 
report of a lecture delivered at the Indian Institute 
of Science, Bangalore, by Prof. R. Ortvay, of Buda- 
pest, on "The Problem of Reality in Physics”. Prof. 
Ortvay outlined the positivistio and realistio attitudes 
in physical science, the contrast between which he 
described as analogous to the relation between 
nominaliam and realism in philosophy. To the 
positivist our only direct data are sensetions, which 
alone constitute physical reality. All other ‘existence’ 
is constructed mentally out of sensations, and 
poeseases a lower degree of importance. It follows 
that it is a senseless question whether anything exists 
that cannot be observed. This doctrine originated 
with Mach, and is shared by Bohr, Heisenberg, 
Dirac, Schrödinger and Philipp Franck. On the other 
hand, physical realiam, the chief representatives of 
which in physica are Planck, Laue and Sommerfeld, 
chooses as ite fundamental task the construction of 
& description of the world which is independent of 
our individuality. In Prof. Ortvay’s opinion, 
positivism and realism are ultimately equally legiti- 
mate, just as in a logical system it is to a certain 
degree arbitrary what is to be considered as belongmg 
to the basis of the system and what as a deduction. 
Positivism, in the form which was developed under 
the influence of quantum mechanics, leads to a pro- 
found change of our idea of the physical state of a 
system, but does not destroy the notion of the 
objectivity of a state, and so is not beyond realistic 
expression. On the other hand, Prof. Ortvay does 
not agree with the identification of obeervability and 
existence. He believes that we must maintain that 
certain things exist which can never be observed. 


Research on Radium Therapy 
RADIUX therapy in Great Britain was given a great 
stimulus with the formation of the Radium Beam 
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Therapy Research unit towards the end of 1983. A 
series of papers during the last two years shows 
valuable contributions on many sides of the subject. 
Two of these papers have appeared in NATURE, one 
in the Journal of Soientifio Insirumenis upon the pro- 
perties of a new tungsten-nickel-copper alloy, the 
Temaining seven in the British Journal of Radtology. 
Most of these papers are contributed by physicists, 
and deal in an exhaustive way with the physical 
properties of the radiation used and ita intensity 
variations among the tissues that it penetrates. One 
paper, entitled ‘Delivery, Estimation and Control of 
Tissue Dosage in Radiation Therapy", by O. A. P. 
Wood and T. A. Green, exhibits in the most happy 
way how the carefully acquired physical date are 
being put to the direct service of the olmio. This 
paper may be said to mark an advance in the develop- 
ment of the use of big radium unite m the treatment 
of cancer. The paper shows the importance of a 
knowledge of the state of radio-sensitiveness of the 
tumours being treated and how a best selection of the 
porta of entry of the radiation can only be made by 
those having the necessary anatomical knowledge 
combined with experience of the various modes of 
spread of cancer. 


Indian Science Congress Association: Silver Jubilee 

Tus twenty-fifth annual seasion of the Indian 
Science Congress Association will be held in Calcutta 
on January 3-9 under the presidency of the Right 
Hon. Lord Rutherford. To mark the silver jubilee 
of the Association, the meeting is to be & joint 
seasion. with the British Association. About a hundred 
men of science have been invited from Great Britam, 
while invitations have also been extended to a number 
of scientific workers in other countries. The Congress 
will be divided into the following sections under the 
presidente named: (1) Mathematics and Physica, 
Dr. C. W. B. Normand, director-general of observa- 
tories, Meteorological Office, Poona 5; (2) Chemistry, 
Prof. 8. 8. Bhatnagar, director, University Ohemixal 
Laboratories, Lahore; (3) Geology, Mr. D. N. 
Wadia, offlciating superintending geologist, Geo- 
logical Survey of India, 27 Chowringhes, Calcutta ; 
(4) Geography and Geodesy, Dr. A. M. Heron, 
director, Geological Survey of India, 27 Chow- 
ringhee, Calcutta; (5) Botany, Prof. B. Sahni, 
professor of botany, University of Lucknow; (6) 
Zoology, Prof. G. Matthai, professor of xoology, 
Government College, Lahore; (7) Entomology, 
Mr. M. Afzal Husain, principal, Punjab Agricultural 
College, Lyallpur, Punjab; (8) Anthropology, Dr. 
B. 8. Guha, Zoological Survey of India, Indian 
Museum, Celcutta; (9) Agriculture, Rao Bahadur 
T. 8. Venkatraman, Imperial sugar-cane expert, 
Lawley Road, Coimbatore; (10) Medical Research, 
Sir Upendranath Brahmachari, professor of tropical 
medicine, Carmichael Medical College, Calcutta, and 
honorary professor of bio-chemistry, University of 
Calcutta; (11) Veterinary Research, Bir Arthur 
Olver, animal husbandry expert, Imperial Council 
of Agricultural Research, New Delhi; (12) Physio- 
logy, Col. R. N. Chopra, officiating director and 
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| professor of pharmacology, School of Tropical 
! Medicine, Caloutta ; (18) Psychology, Dr. G. Bose, 
University College of Science, 92 Upper Circular 
Road, Caloutta. The main part of the British Associa- 
tion delegation will arrive at Bombay on December 
16, and will tour Northern India before attending the 
Congress. The address of the General Secretary of 
the Indian Science Oongreas Association is o/o The 
Geological Survey of India, 37 Chowringhee, Caloutta. 


Lubrication and Lubricants 


Tum Journal of the Institution of Mechanical 
Engineers of May deacribea the arrangements which 
have been made for a general discussion on lubrica- 
tion and lubricants which is to take place at the 
Institution on October 13-15. The executive oom- 
mittee, with Dr. H. J. Gough as chairman, desires 
.to make this an opportunity to review the present 
state of knowledge on the subject by means of con- 
tributions from those who are especially qualified to 
discuss the major problems, the immediate objects 
being to establish a correlation between theory, 
academic research and trade practice, to elucidate 
the methods of design of bearings, to obtain current 
views upon bearing metals and to explore the 
significance of laboratory teste. In connexion with 
the meetings, it is proposed to organize an exhibition. 
In view of the importance of the subject, the active 
co-operation of other societies has bean invited and 
already more than forty British and foreign institu- 
tions have accepted. The programme, in ita present 
state, contains about a hundred papers divided into 
four distinct groupe dealing respectively with journal 
and thrust bearings, engine lubrication, industrial 
applications, and properties and testing, each of 
which has been split up into appropriate sections 
and subeeotions. From these it would appear that 
no aspect of the widespread applications of lubrica- 
tion has been lost sight of, and besides those problems 
and considerations associated with all classes of 
machinery, such cases as those arising in connexion 
with wiredrawing, wire rope transmission, chains, 
metal pressings, cutting fluids and the like are to be 
subjects of discussion. In the group comprising 
properties and testing, the pepers will deal with 
three main sections under the headings friction and 
wear, physical properties, and chemical properties. 
The papers already promised are being prepared by 
leading authorities on their subjects, and it is desired 
that further offers to contribute to the discussion 
should be addreased to the secretary, The Institution 
of Mechanical Engineers, Storey's Gate, London, 
8.W.1. , 


Sphinx 

Tus problem of publishmg resulta too specialized 
for such a journal as Nature and not substantial 
enough for the proceedings -of a learned society, 
which nevertheless have some permanent value and 
deserve to be recorded, is difficult. Many a pertinent 
observation must be buried in fleld-olub notes in the 
files of local weeklies, and a glance at the pages of 
Dickson's “History of the Theory of Numbers" will 
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suggest the magnitude of the task of the conscientious 
historian in any subject in which isolated statemente 
can be significant. These remarks are prompted by 
the appearance recently in Sphinx, a monthly de- 
voted to mathematical recreations and published 
privately by M. Kraitchik, Institut dee Hautes 
Etudes de Belgique, 65 rue de la Concorde, Bruxellee, 
of an article Om Hyper-Exponential Numbers”, in 
which Mr. H. J. Woodall, formerly associated with 
Lieut.-Colonel Cunningham in a series of extensive 
computations, discusses some sequences which re- 
semble the sequence of functions forming the 
exponential scale but replace the e of the analyst by 
an integer. Mr. Woodall gives specimens of clasifica- 
tion, determines a few orders of magnitude, and finds 
& few inequalities. No better medium cf publication 
exists for such work, but the fact remains that a 
future investigator is much more likely to repeat 
Mr. Woodall’s calculations than to discover that the 
work has been done. 


Bleaching of Wood-pulp 

Ix connexion with the article on “Wood Pulp and 
the Future" (see Natur, 189, 867, May 22, 1987) 
we have received a letter from the Development and 
Research Department of the Pennsylvania Sali 
Manufacturmg Co., 1000 Widener Building, Phila- 
delphia, pointing out that the use of an emulsion of 
chlorine in water in multi-stage bleaching processes 
is the result of investigations made by this Company 
and is patented in twelve countries. It may be 
stated that the writer of the article was fully aware 
of the part played by the organization concerned in 
developing this particular method of bleaching. In 
& short survey covering such a wide field, however, 
ib was not considered necessary to give references to 
the work of individual firms ; in the case of bleaching 
processes in fact, this would indeed have been a 
particularly difficult matter, owing to the large 
number involved. ` 

Taa summer meeting of the Genetical Society was 
held at the Courteuld Genetical Laboratory, Inner 
Circle, Regent’s Park, on August 10. The demon- 
strations shown by Prof. R. Ruggles Gates and his 
staff included the following : many new species and 
varieties of Ænothera, in connexion with the genétic 
survey of the genus in eastern Canada; Indian and 
Japanese varieties of rice, with X-ray mutations, 
autotriploid and allotriploid progenies, showing an 
inverse relation between the number of extra chromo- 
somes and the size of the plante ; a cytological survey 
of various species of the Phalaridess; cytogenetioal 
studies of Cicer arietinum; experiments with the 
growth of pollen tubes in cotton plante, and a 
chromosome survey of various Malvaoerm. ACE 


Research on Mental Disease 

Tue annual report for 1986-37 of the Birmingham 
Joint Board of Research for Mental Disease consists 
entirely of pathological laboratory findings. Fifty-six 
named varieties of micro-organism are descmbed as 
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occurring in the cavities or excretion of insane 
subjects and 769 tests were made of serological 
agglutination, though the absence of any record of 
‘control investigation among the sane population 
leaves the reader in difficulty as to the precise value 
of these results. The Board apparently does not 
concern itself with the psychological approach to the 
_ study of mental disease. : 


New Comet 1937 g (Hubble) 

Dr. E. P. Husaria, at Mount Wilson, discovered 
a new oomet of magnitude 13 on August 4. Its 
position was R.A. 22h 49.97, B. Deol. 21°, and ite 
daily motion —30* in R.A. and 6’ 8. in Decl. Later 
observations have been made, but there is no mention 
of the positions, except one from Bergedorf. Cunning- 
ham and Shapley have computed the following orbit : 

T 1987 Deo. 11.56 U.T. 


o 54° W | . 
Q T 12 1987-0 
1 9 53 

q 0-9010 


_Its position in the constellation of Aquarius is not 

very favourable for obeervation in northern latitudee, 
and although it is approachmg both the earth and 
the sun and will increase in brightnees, it is not 
likely to become & conspicuous object. Its distances 
from the earth and sun at present are l:l and 2:1 
unita respectively, and on September 20 these will 
be 0°75 and 1-7 respectively. 


Announcements 


Tux President of the French Republic has ocon- 
ferred the honour of La Croix de Chevalier de la 
Légion d'Honneur on Mr. Geo. E. Pearson, the 
governing direotor of the Welloome Foundation, Ltd. 


Tre following appointments and promotions have 
recently been made in the Colonial Service : G. L. 
Carson, assistant conservator of forests, Malaya ; 
W. P. Gaskell, inspector of mines, Nigeria; I. G. 
John, meteorological officer, Survey Department, 
Malaya; F. Birkinshaw (State agricultural officer, 
Perak), chief fleld offloer, Agricultural Department, 
Malaya; W. G. Leckie (agricultural offioer) senior 
agricultural offüoer, Kenya; J. N. Milsum (agri- 
culturist), senior agricultural officer, Malaya; W. L. 
Watt (agricultural officer), senior agricultural officer, 
Kenya; M. E. Dommen (assistant conservator of 
foreste, Cyprus), assistant conservator of forests, 
Nigeria; 8. T. Phillps (inspector of plants and 
produce), senior inspector of plants and produce, 
Gold Coast; S. A. Roach (industrial instructor, 
Eduoation Department, Tanganyika), livestock officer, 
Department of Agriculture, Sierre Leone; E. Wall 
(executive engineer, Public Works Department, 
Nyasaland), senior executive engineer, Public Works 
Depertment, Nigeria. 


Da. TEoRvALD MansmN, chief of the State Serum 
Institute of Copenhagen, has for the seventh time 
been elected president of the Health Committee of 
the League of Nations. 
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Mn. Frogmrna H. La GuanpiA, Mayor of New Yorl 
City, recently laid the corner stone of a new health 
centre in New York, forming the ninth building which 
had been started under the plan of the New York 
City Depertment of Health to create full-time health 


Ax international Congress of Tourism, Thermaliam 
and Climatiam will be held in Paris on October 14-17. 
Further information can be obtained from the 
Secrétariat Général de la Fédération thermale et 
climatique française, 127 Avenue des Champs 
Elysées, Paris VIIIe. 


Tum twenty-first International Congress against 
Alcoholiam will be held in Warsaw on September 
12-17 under the patronage of the President of the 
Polish Republic, with Dr. Chodxko, formerly Minister 
of Publio Health, as president of the executive com- 
mittee. The following papers, among others, will be 
read: “The Influence of Alcohol on the Brain", by 
Prof. Rose, of Wilno; ‘Wine as a Factor in 
Alcoholism”, by Drs. hin, Fillion-Roux and 
Faisant (France); and ‘‘Alochol and Mental Disease 
with Special Reference to Beer as & Cause of 
Alcoholism”, by Prof. Vermeylen of Brussels. Further 
information can be obtained from Dr. R. Hercod, 
La Glvoine. Epinettes, Lausanne. 


Messrs. Boors have issued a booklet dealing 
shortly with the use of protamine insulin (with xino). 
It has a much more prolonged action than ordinary 
insulin, and is therefore more convenient to use. The 
booklet contains fourteen references to original papers, 
and may be obtained on application to the Whole- 
sale and Export Department, Station Street, Notting- 
ham. 


“Zootoaia BraorALIS" is the title of a book 
catalogue (No. 711) issued by Gustav Fock (Leipzig), 
containing, amongst other items, books and pepers 
from the libraries of the late Prof. G. Grimpe of 
Leipzig and of Prof. L. Plate of Jena. The catalogue 
details 5,737 items, amongst which Vermes, Mollusca, 
Crustacea, Aves, Mammalia and scientific periodicals 
are especially well represented. 


A SMALL book entitled ‘Clinical Colorimetry with 
the Pulfrich Photometer", compiled and published by 
Carl Zeiss, of Jens, in collaboration with Dr. W. 
Krebs (London : Carl Zeiss (London), Lid.; W. and 
G. Foyle. 7s. 6d. net), gives details of a number of 
colorimetric tests applicable to clinical material. 
The technique of these testa is adapted for use with 
the Pulfrich stufenphotometer made by Meeers. Carl 
Zeiss. It will probably prove very useful to clinical 
pathologists. 


Erratom.—tIn the fifth line from thé bottom of 


` the first column of p. 23 of Narunm of July 3, 1937, 


the names “Millikan and Cameron” should be re- 
placed by “Bethe and Heitler". Millikan and Cameron 
have advanced no theory of showers. 
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wnionded for this or any other part of NATURB. No notice is taken of anonymous communications. 


NOTES ON POINTS IN SOME OF THB WHEK’S LHTTHES APPHAR ON P. 824. 


CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THNIR COMMUNICATIONS. ' 


World-wide Effect in Cosmic Ray Intensity, as 
Observed during a Recent Magnetic Storm 
Mx. B. E. FogBusR! noted a very striking similarity 
between the variation of the horizontal component 
of the earth’s magnetico field intensity and of the 
intensity of the coamic ray ionization (a8 registered 
by two Compton cosmico ray meters) at Cheltenham, 





In Fig. 1 these values reduced to Greenwich Mean 
Time are plotted (thin curve) together with the 
bi-hourly means of the cosmic ray ionization on the 
Hafelekar, as with our Stemke standard 


apparatus shielded on all sides by lead (10 am. thick) 
and in addition by iron plates (7 om. thick). All 
values were reduced to standard preasure. 








BI-HOUBLY MEAN VALUES OF OOSMIO BAY INTENZSITY AND OF MAGNETIO HORIZONTAL INTENSITY, 
APRIL 23 ro May 1, 1987. 


©, Cogm!o ray intensity, Huancayo. 


Maryland, U.S.A., and Huancayo, Peru, durmg the 
very severe magnetio disturbances between April 25 
and April 30 of this year. 

Our cosmic ray research station on the Hafelekar 
(2,800 metres above sea-level, near Innsbruok, 
Austria) gave results which corroborate Mr. Forbush’'s 


statements very strikingly. The magnetogram was 
taken from the registrations of the Vienng-Auhof 


Terrestrial Magneto Station. We are obliged to . 


Dr. M. Kofler, acting director of the Meteorologische 
Zentralanstalt, of Vienna, for placing the hourly 
values of the horizontal magnetic intensity at our 


0, Ooznio ray Intensity, Cheltenham. 


0 —0—20, Cosmic ray intensity, Hafelekar. : 


The variations of the ionization observed during 
the magnetically disturbed days (April 24-80, 1937) 
were uncommonly large: the maximum of the bi- 
hourly ionization means was 2,485 J. (April 24), the 
minimum 2,889 J., the deviations from the total 
average being + 3-9 and — 2-8 per cent respectively. 
Even the daily mean values varied by as much as 
+ 2-7 per cent (April 24) and — 2-2 per cent (April 29). 

In Fig. 1 the heevy-lined curve imdicates our 
bi-hourly ionization values ; the corresponding values 
of Cheltenham &nd: Huancayo, indicated by small dota 
and circles in Fig. 1, were taken from Mr. Forbush'g 
paper cited above. 
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In Fig. 1, Curves 1 and 2 represent the curves of 
the spectral sensitivity of plates sensitized with 
erythrosin and phloxine, reduced to the same number 
of incident quanta. Curves 3 and: 4 represent the 
curves of absorption of these dyestuffs adsorbed on 
layers of silver bromide. 

As it 18 to be aen from the figure, the wave-length 
of the maxima of sensitivity ceincides exactly with the 
wave-length of the maxima of abeorption of adsorbed 
dyestuffs (orythromn, 558 my; phloxine, 563 mp) 
wherees the maxima of absorption of the dyestuffs 
in solution lie at 528 mp for erythrosin and at 
524 mp for phloxine. 

8. NATANBON. 
Ome-Photo-Research Institute, 
Kai pov Institute of Physical Chemistry, 
Moscow. 
. Vogel, H., Ber. deut, chem. Get., ? 976 (1874). 


1de Boer, J. H., ¥. physik. Chem., B, 15, 281 (1932). 


Glyceraldehyde and Embryonic Glucolysis 


IT has already been reported* that anaerobic lactic 
acid production from glucose in the chick embryo is & 
true case of non-phosphorylating glucolysis, strongly 
inhibited by di-glyceraldehyde. As possible inter- 
mediates, glycerol, glycerio acid, dihydroryacetone 
and methylglyoxal were excluded. We are now able 
to add to the list pyruvio acid and glyoeraldehyde.* 
Of the two stereoisomers, only l-glyeeraldehyde 
inhibite glucolysis; this corresponds in its con- 
figuration to Llaetio acid (sarcolactic acid) which 
derives from glucose in the body. ‘The inhibitory 
effect is complete at a concentration of about 
2-5 x 10° M. The fact that dl-glyceraldahyde does 
not apparently inhibit glucolysis more than about 
00 per cent is due to a slow enzymic lactic acid 
formation from glyceraldehyde itself. This process 
needs glutathione as co-enzyme and is not based upon 
& primary condensation of trioees to hexose, as it is 
not inhibited by amounta of fluoride or iodoacetate 
which would be enough to poison & secondary 
glucoee breakdown. It is due rather to the non- 
enzymic formation of methylglyoxal under the experi- 
mental conditions, which is then converted to lactic 
acid by the glyoxalase present. 

The exclusion of so many 8-carbon compounds as 
e possible intermediates of glucol, proper induces ug 
* to refer to the work of Nef’, who showed an in vitro 
intramolecular shifting of the enol linkage along the 
maa jn hexoses, and & similar 

ic breakdown of glucose. Such 

would make it possible 

io acid can derive from 
d-glucose in vivo. The final step would be an intra- 
molecular diamutatidh. The occurrence of enolization 
and dismutation would explain the inhibition of 
uoolyais proper by fluoride and iodoacetate, which 
poison (though in different concentrations) the 
enolase and dismutase of hexosedrphoephate breek- 


g JOSEPH NEEDHAM. 


HERMANN LEHMANN. 
Bioohemieal Laboratory, 
Cambridge., . 

* Weare greatly indebted to Prof. H. O. L. Fischer and Dr. Baer 
of Basel, for a gift of d-glyoeraldehyde. 

1 Needham, Nowingk!, Cook and Dixon, NaTUXEA, 138, 462 (1036), 

1 Neodham and Lehmann, NATURR, 190, 358 (1037). 

* Nef, Inebigs Annalen, 376, 1 (1910). 
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Tue ruined temple of Vijayalaya 
Situated in the village of Narthamalai (10 
78° 45' E.) in Pudukottah Btate in Bouth ?! 
being &bout flve miles to the north-east of Si 
vasal! and about 33 mules, as the crow flee, 
The temple was probably built in 
ninth century A.D. durmg the time of Vijayala 
king of the Chola Dynasty of South India 
details of the paintings, however, have either 
or disappeared, due to the vicissitudes of time 
environment, 80 that it is very difficult to judge of 
art as such. But circumstantial evidences go to el 
that the paintings were probably executed dw 
the eleventh-twelfth centuries a.D., and ‘at | 
rate, their date cannot be later than the fourtee 
century A.D. If they belong to the eleventh—twe 
centuries A.D., they should have been cont 
poraneous with the Chola paintings in the Briha 
vara temple! at Tanjore. 

The pamtings are executed on the inner wall: 
the front hall of the temple, which are construc 
of large blocks of hornblende-gneias. The teckhi 
adopted is & combination of tempera with fre 
The painted stucco consiste of the Rinzaffo or 
rough coat of lime plaster with a fine lime w 
thereon, the latter having bean applied while 
plaster was still wet. Over this is a layer of p 
of appreciable thickness. The thicknesses of 
different layers are: painted stucco, 3-3 mi 
rough plaster, 2.3 mm. ; lime-wash, 0-4 mm.; pi 
film, 0-6 mm. 

The resulta of analysis of the rough plaster and 
paint film (red paint film being chosen for the y 
pose) are given in the accompanying table. 


Hough Hed paint 








_ Plaster film 
(per cent) (par cent) 

Moisture 1-30 171 
Carbon dioxide 20-95 11-497 
Loss on 1gnr&on 4 29 11:88 
Bahos (B10,) 37-83 38 85 
Iron and alumina (Fe,O,, ÀLO,) 1:79 7-03" 
Lime (O&O) 31-73 25 00 
Balphuno anhydride (80,) 0-08 0:17 
Magnesia (MgO) 0-66 1-48 
Undetermmed (mostly alkal) 1:33 1:34 

100-00 100-00 








* AlO, being only 0:78 per omt. 


The high value of the loss on ignition of the pi 
film, amounting to 11-86 per cent, is significent, 
goes to show the presence of organic matter in 
paint film used as & binding medium. 

The only inert material used with the lime is st 

So far as the pigmenta are concerned, lime 
been used for the white, carbon for black, ye! 
and red ochres for yellow and red and terre v 
for green. There are traces of a light, bluigh- 
colour, but sufficient quantity of it is not avai 
for identifymg the blue pigment. 

Full details of the investigation will be publia 
elsewhere. 

B. PABAMASIVA? 

Ohernieal Laboratory, 

Government Museum, 

Madraa. 
July 5. 

1 Narunm, 189, 114 (1937). 

iene EUREN Technics] Studies (Harvard Unrven 





n to enter the sensitive cone cuter limba, and 
r may serve, therefore, as à mechanism for colour 
on’, 

ühne and Ayres" effected a crude separation of 
ken retmal pigments into three fractions: 
olish red  "rhodephane", golden or orange 
nthophane', and yellow-green ‘“chlorophane’’. 

ře have oryatallized three such pigments from 
aal extracts. They are carotenoids, and in suit- 
» solvents reproduce closely the colours of the 
nal dropleta : 

() The purplish red pigment, astacene. Epiphasic 
n shaken with benzine and 90 per cent methanol. 
ble in concentrated caustic potash ; precipitates 
| red soap on dilution with water. Crystallizes 
n methanol-acetic acid in thin, curved, purple 
led; from pyridine in fine needles. Crystals 
luble in benzine, almost insoluble in methanol, 
lily soluble in pyridine. The spectrum consists 
. single broad band, maximal at 477 my in hexane 
m la) at 409-5 mp in pyridine, at 497 mp in 
or oil (used to simulate the retinal oil). 

















r4 


500 
Wave-length (mx) 
Fig. 1. 


2) A golden or orange xanthophyll. Shaken with 
xine and 90 per cent methanol, it is epiphasic 
sre and hypophasic after saponification. This is 
typical behaviour of xanthophyll esters. Crystals 
o methanol solution- are orange-red in colour, 
stically insoluble in benzine, readily soluble in 
hanol. The spectrum possesses three bands, at 
|), 449:5 and 478 my in hexane (Fig. 15), and at 
)), 468 and 490 mp in castor oil. This is close to the 
strum of lutein (447-5 and 477-5 mp in benzine). 
3) A yellow or yellow-green hydrocarbon. Epi- 
gio when shaken with benzine and 90-95 per 
t methanol. Crystals from methanol solution are 
x5 in colour, almost completely insoluble in 
hanol, readily soluble in hexane. The 

seme three sharp maxima, at 418, 440 and 
‘6 my in hexane (Fig. 1c), and at 428, 450 and 
"5 myu m castor oil. This lies at much 
ar wave-lengths than that of any known carotene 
apt sarcinene (415, 440, 469 mp)‘. 

t seams clear from the appearance of the cone 
Jules that one of these pigments predominates in 
h of them. The fact that one pigment is acidic, 
an aleohol and one a hydrocarbon greatly aids 
ir separation in vitro, A precisely similar situation 
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is found in the retina of the turtle, Olemmys insculpta. 
Possibly this chemical differentiation is the basis also 
of pigment segregation in vivo. 

Astacene apparently is synthesized by the chicken. 
We found no trace of it m chicken livers or serum. 
Though none could be found in the egg yolk, red 
cone droplete appeared in our chick embryos on the 
nineteenth day of incubetion (37° C.) The hydro- 
carbon pigment algo may be synthesized 4n situ, for 
it has not been identifled either in the egg or in the 
customary chicken diet. 

If the chicken depends upon these pigments for 
colour discrimination, it should fail to differentiate 
monochromatic lighte between about 600 my and 
700 my, for none of the pigments in castor oil absorbs 
appreciably in this region. It is significant that the 
pigeon, which possesses a similar system of cone 
dropleta, is unable to discriminate hue differences 
between 615 and 700 mp’. 


GmonagR WALD. 
Biological Laboratories, HYMAN ZUBSMAN. 
Harvard University, 
Cambridge, Massachusetts. 
June 25. 


1 Hannover, Arch, Anat., 314 (1848); colour plate m H O., 
“Hdboh eg hie 4, 855 ( 153 jm 

1t Kühne, W., and Ayres, W. C. EE EAE PE AE 
1, 841 (1878); J. Phaønol , 1, 109 (1878-70). 

*Bohultze, M., Arch mtr. Ama, B, 175 (1806); Boat, H. H. 
Pkynol Rey, 1d, 43 (1938). 

‘Chargaff, H., Natvrwus., 80, 872 (1932) 

* Wald, G., unpublished observations. 
aa W. F., and Coleman, T. B., J Comp. Psych., 18, 188 





Position of Maximum Optical Sensitivity of 
Sensitized Photographic Plates 

Ix one of the first papers! on the phenomenon of 
sensitization of photographic plates to the long-wave 
rays of the spectrum by dyestarfia, Vogel noted that 
the maximum sensitivity is often shifted by several 
hundred Angstrom unite towards the red in oom- 
parison with the maximum absorption of the dye- 
stuffs in solution. The usually accepted explanation" 
of this phenomenon is that it is due to the displace- 
ment of the maximum of absorption of the dye- 
Bbuff by its adsorption on the silver halide. But on l 
account of the difficulties connected with measuring 
the abeorption by soetterig media, this hypothesis 
has not yet been confirmed experimentally. 
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Fig. 1. 


With the aid of the run sede spectro- 
photometer, we have obtained rption curves of 
erythrosin and pbhloxime sensitizers adsorbed on 
transparent layers of silver bromide sublimated in 
vacuum. They were prepared by a method analogous 
to the method of de Boer? as described in a series 
of papers by him on the adsorption of dyestuffa on 
sublimated layers of alkali earth metals. 
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The trend of the curves of these two stations 
is in i agreement with our ourve. The 
magnetic intensity curve from Vienns-Auhof is 
nearly identioal with the curve of the two American 
stations. 

In Fig. 2 the daily mean values of the -horizontal 
intensity are plotted together with the cosmic ray 
ionization and with the number of triple coincidences 
as observed by L. Jaeger on the Hafelekar with two 
seta of Geiger-Müller. counters, consisting each of 
three counters placed vertically above each other. 
Here once more the close similarity in the variation 
of the cosmic ray intensity and the horizontal mag- 
netic force during the magnetio storm is clearly 





DAILY MEAN VALUES OF OOSMIO RAY IONIZATION, OF NUMBER OF 
COUNTER OOINOIDENONS AND OF MAGNONETIO HORIZONTAL INTENBITY, 
APRIO 23 ro Max 1l, 1037. o—o—o, oo6&MIO RAY IONIZATION ; 


O- -O--O, NUMBER OF OOUNTER OOINOIDEMCEB ; y 
HORIZONTAL IMTANSITY. 





We think that Forbush’s results taken t 
. with ‘our own results prove: (1) that cosmic ray 
' jonixation was influenced all over the earth by the 
magnetic disturbances between April 24 and 30 of 
this year and that a decrease of the coamic ray 
intensity followed a decrease of the io in- 
\tensity ; ; (3) that the magnitude of the variations of 
the cosmic ray intensity durmg magnetically dis- 
bed days may amount to as much as + 8 per 
t; (8) that these variations occurred simul- 
taneously all over our planet. We agree with Mr. 
Forbush in concluding that the study of the magnetio 
storm effects will give valuable information on the 
‘energy spectrum of the coamio radiation. 
. A detailed analyais of the magnetic effects on 
_ cosmic r&y ionization“during one whole yeer (1986-37) 
.will be published later in Terrestrial Magnetism and 
Atmospherto Hlectriotty. 
Viororn F. Hess. 
A. DEWMELMAIR. 
Physical Institute, 
University of Graz, 
Austria. 
July 17. 
1 Phys. Res., Bl, 1108 (1937). 
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Concentration of Mesotborium-I by Duckweed 
(Lemna) 

Ir is characteristio of the waters of the earth’s orus 
—among which we can distinguish more than 550 
different mineralogical species—that all these chemi- 
cally different water-solutions constitute theoretically 
one and the same natural body—a unique great 
water-equilibrimm of the earth’s orust!. They are 
in constant close material connexion. This connexion 
is proddoed by two physical equilibrium systems 
common to all, natural water-solutions : 


The solid substance of the earth’s crust is 
penetrated by pellicular water-solutiong!. 
It is characteristic that there are chemical 
elements which do not enter into the con- 
stitution of these solutions’. Among these 
elementa one, on account of ite great geo- 
chemical and geological importance, must 
be studied with the greatest attention, 
namely, thorium. Two deductions can be 
made from this characteristic of thorium 
atoms in the geochemical history of 
thorium : 

(1) In relation to the content of thorium 
atoms in sea-water‘: either not thorium 
atoms, but the products of their disintegra- 
tion—mesothorium-I, radio-thorium, and 
thorium-X—are present in sea-water, or 
the thorium atoms are included in the 
en solid particles distributed in sea- 


ry “In relation to the thorium content 
of living organisms : thorium atoms should 
not be found in the living organisms, 
which obtain all their metallic atoms from 
water-solutions, soil-solutions and surface 
or underground waters. 

To verify the second deduction, researches 


MAGNETIO were carried out by B. Brunowsky and 
pees Kunasheva in the Biogeochemical Lab- 
of the Academy of Sciences, 

Moscow, 


roved its truth. A large quan- 
tity of rap belonging to two species, Lemna 
minor L. and Lemna polyrrhiza L., was collected 
in 1938 from the Pond at Peterhof (near 
Leningrad), and a 200-litre sample of water taken. 
The plant mass was divided into two lota. The 
first lot (80-4 kgm. live weight) was dissolved, and 
the isotopes of radium and thorium in the 
solution by ammonia. The fraction of the solution 
containing radium isotopes was examined after two 
years by way of Tn for its mesothorium content, 
which proved to be (10°3+0-3) x 1075 per cent. A 
month after the separation, in the fraction containing 
thorium isotopes, the thorium-X was precipitated by 
barium hate, and the quantity of radio-thorium 
evaluated determination of Tn. The radio- 
thorium content of Lemna proved to be exactly 
such as should have generated in Lemna from 
mesothorium-I during the period of time between 
the taking of samples and the separation of the 
isotopes. 

In 1935, the second lot of Lemna, which had been 
preserved in an air-dry condition for two years, was 
dissolved and the Tn content determined. The 
calculation of the mesothorium-I content of Lemna 
was then made on the basis of the obeerved ionixation 
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affect, taking into account the possibility of thorium 
atoms being either absent or present. In the first 
sase, the content was calculated to be 10-2 x1035 
per cent, and in the second 9:05 x10- per cent. 
These resulta, compared with the mesothorium-I 
content given above for the r&drum isotope solution, 
which certainly contained no thorium atoms, led to 
the conclusion that the thorium content of Lemna 
does not exceed l per oent of the quantity in 

rium with mesothorium I, that is, that Lemna 
does not contain isoto of thorium. 

Analogous testa of the pond water proved the pre- 
sence in it of 8:25 x 10-1! per cent of mesothorium-I, 
and not exceeding 20 per cent of the radio-thorium 
for equilibrium with the mesothorium-I. This 
suggests that, although isotopes of thorium are 


present in water, they are not assimilated by Lemna.’ 


On the other hand, Lemna accumulates meeothorium- 
I and concentrates it & hundredfold as compared 
with 1ts content in the water. The plant, therefore, 
assimilates radioactive elaments, if present in the 
nutrient medium, in strict accordance with their 
chemical properties. 
W. I. VERNADBKY.- 
B. K. BEUNOWBSKY. 
C. G. KUNASHNVA. 
Biogeochamical Laboratory, 
Academy of Science of the U.8.8.R., 
Moscow. 
May 12. 


1 Vernadaky, W. L, “History of Matura] Waters” (in Rumian), 1. 
(1033-36). 

1 Vernadaky, W. L, (bic. 1, 11-12 

* Vernadsky, W. L, Priroda (in Rumian), No. 8-0, 26 (1088). 

1 Yernadaky, W. L, Priroda (in Rumdan), No. 5, 414.(1088). 


Histological Changes produced by Castration and by 
Sex Hormones in the Adrenals of Normal and of 
Castrated Male Rats : 


Ix our previous publications! we have shown that 
in male rats after oastration the weight of the 
adrenals increases and that this ‘castration hyper- 
trophy’ decreases or disappeary after injections of 
androsterone, androstanediol, dehydroandroeterone, 
testosterone, testosterone propionate, androstenediol 
and androstenedione. In the present communication 
the results of histological examination of these 
adrenals are given. 

The occurrence of ‘castration hypertrophy’ in the 
adrenals of male rate has been observed previously. 
The effect of injections of some of the hormones 
mentioned Boys has been studied only on the X-zone 
of castrated mico**. 

The hypertrophy of the ‘castration’ adrenal is 
due to the hypertrophy of the xona fasciculata 
and reticularis, especially the latter, resulting 
chiefly from a considerable increase m the sire of 
the cells composing these layers. The lipoid oon- 
tont of the outer half of the zona fasciculata is 
definitely increased while that of the reticularis is 
decreased. 

The ‘demarcataon zone’ lies between the glome- 
ruloc& and fasciculata zoneg, and consists of 14 
rows of oelle, in which lipoid granules are normally 
few or absent; after castration ib becomes impreg- 
nated with lipoid and hence appears to be absent. 

The width of the zones and size of the ocells return 
to normal or nearly normal size if sufficiently large 
doses of sex hormones are injected into castrated 
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tats. Moreover, some hormones may decrease to 
below normal both the zones and the mre of the cells 
(andtosterone and androstanediol). 

Vacuolation, which is slightly increased in the zona 
fasciculata after castration, is decreased after in- 
jections of sex hormones, sometimes in a most 
striking degree, almost disappearmg with high doses 
of androeterone. Testosterone presents a special 
cage ; small doses decrease vacuolation, but after high 
doses (1400 y) it appears again. 

Most doses and hormones dii pi produced in 
all zones, in some cases excludmg the glomeruloea, a 
partial, sometimes nearly complete, disappearance of 
lipoid granules. The di between the very 
pronounced vacuolation and greatly decreased number 
of lipoid granules, as shown by Sharlach R staining, 
was most striking after injections of 1400 y of testo- 
sterone, and somewhat leas so with testosterone 
propionate. 

The demarcation zone, apparently &beent in oas- 
trated animals, appeared agam in the injected rats. 

The effect of a resting period of nine days after 
testosterone propionate injections (group 2) was ex- 
amined by comparing the adrenals of these rata with 
those of their litter mates killed the day after the 
last injection (group 1). The following striking differ- 
ence was noted. In both groups the width of the 
zone and the size of the cells were reduced to the 
normal condition. The number of lipoid granules, 
however, was abnormally low in group 1 (usual effect 
of the injection), but returned to normal in group 2. 
reas a complete return to normal was “stained m 

the adrenals approximately nine days after the last 
injection. 

Injections of testosterone propionate into normal 
rate tly decreased both the number of lipoid 
gran in the cortex (especially with 1500 y) and 
the váeuclatión of the fasciculata cells, and caused 
an increase in the number of faintly stained nuclei 
with a poor chromatin network. 

K. Hat. 
V. KOoRHNOHNVBKY. 
Lister Institute of Preventive Medicine, 


London, B.W.1. 
dA 14. 
13), 434; 185 
m ONE] 187 491 (1036 1086 Boem J $0, 35317 "90, S88 and’ 1814 
81, 167, 475 id 780 750 (103 D. 
! Cramer and Horning, 1, 1380 (1937). 


* Deanealy and Parkes, Quart. J. Phynel., 88, 593 (1937). 


Prevention of Assimilation in Respiring Cells 

UNTE recently it was generally assumed that sgo- 
called ‘resting’ cells, suspended m & buffer solution 
in the presence of a nitrogen-free substrate, could be 
employed in studymg respiration se from other 
metabolic processes. Some doubt as to the validity 
of this tion is by the studies of 
Cook and Stephenson’, which show that the oxygen 
consumed during the oxidation of glucose, lactate or 
acetate by Bact. colt amounts to only from two 
thirds to three fourths of that required for complete 
oxidation. 

Barker! advanced considerable evidence that this 
incomplete oxidation may be due to an oxidative 
assimilation, which in the case of the oxidation of 
acetate by the colourless alga Prototheca Zopfi may 
be represented as 


CH,COOH +0, + 00,+H,0 + (HCHO). 


" 
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Barker also reported that the amount of carbon 
assimilated varies with the nature of the substrate. 
Giesberger? also observed this phenomenon with 
different species of Spirillum and showed, moreover, 
that the amount of carbon assimilated from & given 
substrate varies with the different species. 

The fact that this intimate relation between ree- 
piration and assimilation is encountered in such 
widely different groups of organisms makes it prob- 
able that the phenomenon 18 of & quite general nature. 
It seamed, therefore, of importance to mvestigate 
whether respiration and assimilation are indeed 
intimately associated in one reaction chain as sug- 

by the eet aia advanced by Barker and 
ieaberger, or it is possible to blook one 
process and not “other other. 

In the course of investigations (Warburg technique) 
on the oxidative metabolism of washed suspensions 
of Pseudomonas oalco-aocetioa Beijerinck in phosphate 
buffer of pH 7-1, it was observed that the oxygen 
consumed during the oxidation of acetate or of 

amounted to only approximately three 
fourths of that required for complete oxidation. 

It has now been observed that suitable concentra- 
tions of sodium azide (M/0600) or 2 : 4-dinitrophenol 
(44/4000) block the aseimilatory process and bring 
about & complete oxidation of. the substrates, the 
rate of respiration being in general only slightly 
decreased. Higher concentrations of the poisons 
markedly reduced the rate of respiration also. 

In the case of acetate this change in metabolism is 
not accompanied by any change in the respiratory 
quotient, since in the absence of the poison ita value 
s also approximately 1-0, the conversion of the 



















20H,COOH + 30, — 3CO,+3H,0+(HCHO). 


The oxidation of butyrate, however, presents 
þother picture, as under normal conditions the 


pepiratory quotient was approximately 0-68, sug- 
B that the reaction may be represented as 


2C,H,0,+70, — 5CO, J-5H,0 + (HCHO). 


the presence of the azide or dinitrophenol the 
erved respiratory quotient was 0-8, the value 
hracteristic of the complete oxidation of butyrate. 

he oxidation of acetate by Bact. colt proceeds in 
manner similar to that described for Ps. calco- 
, and assimilation 1s also blocked by the same 
pons. It was observed that M/4000 dinitrophenol 
ded to stimulate respiration to a alight extent 


o observations suggest that it is indeed possible 
ock the asammilatory process in non-proliferating 
by the addition of critical concentrations of 
chemical agenta, thus permitting the oxida- 
on of a given substrate to proceed to campletion at 
an altnost normal rate. These observations also 
- Buggest that the so-called ‘slimming’ agents such as 
2: 4-dinitrophenol may exert their weight-reducing 
action in man by a suppression of assimilation, rather 
than Bimply by their stimulatory effect on respiration. 
Full details will soon be published elsewhere. 
C. E. CLIFTON. 
Laboratorium voor Microbiologie. 
Delft. 
1 Biochem: J., 28, 1568 (1028). 
* J. ell. Comp. Physiol., 8, 231 (1936). 
* Dissert, Delft, 1936. 
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Nutritional Value of Some Indian Diets 
MoCARRIBON! has pointed out the great superiority , 
of northern Indian diete as compared with those con- 
sumed in the east and south of India. It appeared 
to us to be of interest to compare the northern Indian 
well-to-do and poor Hindu dieta, the ingrediente of 
which he has listed*, by feeding them to rate. 
The dieta were found to contein caleium and 
phosphorus in the following amounts: 


TABLE 1. 
Oc (per œnt) P (per cant) Oa. P ratio 


Northern Indian 0-17 0 33 0-52 
0 18 0:37 0 49 
Well-to-do Hindu 0-09 0-22 0-42 
0-09 0 21 0 43 
Poor Hindu 0-018 0 08 0-23 
0 021 0-11 0-20 
It will be noted that all three dieta are low in Ca 


and P, and especially the poor Hindu diet, 
has & rachitogenic Ca: P ratio. 

Groupe of 8 rata were fed on these diete, group A 
being fed on the northern Indian diet and B and C 
on the well-to-do and poor Hindu diets respectively. 
The diete were fed unoooked. 'The mortality in groupe 
A and B was mil, but of those m group C, six died 
of pneumonia and none survived more than 105 days. 
The rate of growth of group A was about 2 gm./day, 
of group B about 1-4 gm./day and of group C about 
0:9 gm./day. In the case of rats on stook diet, this 
is about 2-7 gm./day. 

Rate were killed at intervals and the ash content 
determined in the lower incisors, one femur. tibia 
and fibula. The figures for bone ash at 105 days 
of age, which are typical of all the values obtained, 
ate given below, together with figures from control 
rata on the Rowett Institute stock diet. 


which 


TABLA 2 
ASH OONTENT OF BONBS. 
Age (days) A B [^] Oontrol 
105 50-8 41-0 310 63 3 


These values show that calcification was impaired 
in all three groups, compared with the controls, and 
especially so in group C. Changes in the same 
direction, but of smaller degree, were found in the 
teeth. This is in acoordance with the well-known fact 
that the composition of the teeth is not so readily 
altered by dietary means as is that of the bones. 

The width of the predentin in the upper incisor 
teeth was measured, the following average values 
bemg obtained : 


A B g Control 
Eu tis blu 18% 
The normal value 1s about 16u and is increased. 
when calcification is r; these values therefore 


indicate that the calcification of the teeth was im- 
paired in all three groupe compared with the controls, 
and especially so in group C. In groups A and B, 
the incidence of mterglobular dentin was higher than 
normal. In group C, the dentin contained a great 
many interglobular spaces and also showed a high 
degree of stratification ; the predentin in this group 
had many vascular inclusions. 

In breedmg, all three groups were definitely inferior 
to normal rate on stock diet. Group O did not breed 
at all. Group A mated at the normal time, but the 
litter weights, weaning weights and number of young 
surviving to weaning were low. Group B showed the 
same poor reproductive performance and in addition 
the mating date was much retarded, 


320 


Although the number of rate used was small, the 
resulta confirm MoOarrison’s finding that the northern 
Indian diet is superior to both the Hindu diets. The 
poor Hindu diet is defective on all pointe; and it is 


` of interest to note that, judged by modern standards, 


the northern Indian diet is further capable of improve- 
ment. 
D. N. MULLI. 
J. T. Invrsa. 
Physiology Department, 
Rowett Research Institute, 
Aberdeen. 
July 22. 


1 MoCarrison, Wet, Abe. Rev., 8, 3 (1932-33). 
* MoOarrison, “Food”, pp. 118-115 (Madras, 1931). 


Solubility of Silica Dusts 

THe industrial disease of siliooeis has been postu- 
lated to have a relation to the dissolution of particles 
of mineral silicates in the lung. Whether this ‘solu- 
bility theory’ of silicosis be true, considerable interest 
18 attached to the production of soluble silica from 
finely divided mineral dusts. The amount of silicic 
acid which a mineral form of silica will yield in solu- 
tion is exceedingly amall when it is present as crystals 
Or a8 coarse ta. But if it be reduced to a 
particle size of the order of the dust in the air (that 
is, < l to 10 microns) then the dissolution rate 
becomes appreciable. 

dr e e ae Emmons and Wilooxr! gave 
figures for the silica dissolved from a number of 
mineral silicates. The method ad in the study 
of the dissolution of these dusta 1s open to grave 
criticiam. For the separation of the liquid phase 
(blood serum) from the solid (bhe powdered mineral) 
these workers relied on centrifugalization at 8,500 
r.pan. for fifteen minutes: the dusie having been 
exposed to the serum for two months at 87°. The 
total amount of silica in the supernatant fluid was 
determined by ashing an aliquot, following by gravi- 
metrio analysis. 

The rate of sedmentation of particles depends on 
their shape; a roughly spherical particle tends to 
settle more quickly than a fibrous particle, even 
though the particles be of approximately the same 
size. Centrifugalization at the modest speed of 
3,500 r.p.m. for fifteen minutes will not completely 
remove fine particles of the size (1-104) used by 
Emmons and Wiloox—particularly from a viscous 
fluid like blood serum; and the extent to which 
they are removed will depend on the particle shape. 
It is notable that the figures showing the greatest 
percentage of silica dissolved are for flbrous minerals. 
Thus, in the resulta for human blood serum, sericite 
and asbestos give a much greater a € a 
bility’ than opal, quartz or cristebolite. 
for example, that of quarix, which sodünanta fe repay, 
the resulta may approximate to the true sol 
figure, ien nei chase the aie o ee 
is low they are probably greatly in excess. If the 


.Tesults are expressed in terms of the mgm. BiO, 


contained in 100 o.c. of solution, then figures of 5-0 
and 8-8 are found for quarts, a solubility figure in 
reasonable agreement with other published data. 
But the figures found for sericite, namely, 14:3 and 9:2, 
are very much higher than other recorded resulta. 


It is suggested that these results do not, in fact, — 


represent the silicic acid in solution ; they represent 
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the total amount of silica left in suspension, plus 
what small amount may be in solution. Only by 
high-speed centrifugalization, for example, 15,000 
r.p.m. for forty-five minutes, is it possible completely 
to remove these particles from 

A true measure of the amount of silicio acid which 


soluble, and the 
in the separated liquid determmed by 
grev trio analysis; or secondly, advantage can 

taken of the fact that in certain chemical reactions 
only the silica present as silicio acid will take part. 
Such & reaction is represented by the well-known 
formation of silioo-molybdio acid, a substance which 
imparts an intense yellow colour to ita aqueous solu- 
tion even when it is present only m minute amount. 

Powdered amorphous or crystalline silica when 
freshly in water gives no colour on the 
addition of molybdio acid, but does so after it has 
stood in contact with the water for some hours, that 
is, when some of the silica has passed into solution 
as silicic acid. The measurement of the intensity 
of the yellow colour (or of the blue colour in a refine- 
ment of the method where the silico-molybdic acid 
ig reduced to a blue complex) furnishes a means by 
which the amount of silicio acid in solution oen be 
estimated, the maximum part of the suspended 
material having been removed by filtration through 
very fine paper. Results obtained by this type of 
procedure probably show fairly accurately the actual 
soluble silica content of the solution. Such results 
wil vary, of course, with the concentration of thd 
dust and its degree of fineness, as well as with thd 


total 











DIBSOLUTION OF MINERAL DUBTS 
(mgm. 810, dissolved by 100 6.0 of liquid) 





























* Plates of senate < 1-2-5 x (few larger); fibres of serictte 
eleva öf erite < 1-23a ae ) 


type of mineral and liquid used. In the aooompünying 
table are presented figures which are believed db. 
stantially to represent the rate at which silicio acid 
will pass into solution from a powdered mineral of a 
certain range of particle sire when suspended at a 
given concentration in & liquid. 

E. J. Kwa. 


British Postgraduate Medical School, 
London. 
July 29. 


? Emmons and Wiloox, Amer. Afineral, 28 256 (1037). 


` 


I 
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Acidosis and Off-flavoured Milk 

VamTHRINARIANB have assisted in explaining one 
cause of taint of milk when showing that in cases 
of acidosis the body fluids, mceluding the mi]k, con- 
tain acetone and acetone-bodies. It was stated that 
the milk would react to Rothera’s test. 

As a result of recent experiences with samples of 
milk from cows suffermg from acidosis, we can com- 
mend this very simple test to the dary industry 
(it & at present to be quite unknown) as a 
rapid and certain means of diagnoeis, offering an 
explanation of many cases where the milk is mildly, 
but to a akilled palate, definitely of abnormal flavour 
even at the time of milkmg. Such cases have hitherto 
been somewhat vaguely ascribed to ‘indigestion’. 
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Furthermore, we find that for more accurate work, 
quantitative estimations may be made by the method 
of Van Slyke’. Several samples from cows giving 
teinted milk have been so examined, and in addition 
more than 98 per cent recovery has been obtained 
from samples of milk to which small amounts of 
acetone have been added. 
H. BARKWORTEH. 


L. W. L. Oorr. 
South-Eastern Agricultural College, 
Wye, Kent. 
Aug. 3. 


1 Beaumont, G. H., and Dodds, H. O., “Recent Advances in Medi- 
eine" (1931), p. 70 (strth edition). 
1 Van Slyke, D. D., J. Biel, Chem., 38, 3, 455 (1917). 


Points from Foregoing Letters 


COMPARISON of the change in the intensity of 
oommio rays for a period of nine days (Apri 23- 
May 1, 1987) during & io storm at Innsbruck 
(Austria), Cheltenham (Maryland, U.S.A.) and Huan- 
cayo (Peru), shows very good agreement in the general 
trend, according to Prof. V. F. Hees and A. Demmel- 
mair. There is-also a close peralleliam to the change 
in the horizontal component of the earth’s magnetic 
fleld during this period, and the authors conclude 
that cosmic ray ionization was influenced simul- 
taneoualy all over the earth by the magnetio disturb- 
ances, and that the study of the magnetic storm 
effecta will give valuable information on the distribu- 
tion of energy in the spectrum of the cosmic radiation. 

Chemical analysis of a sample of duckweed (Lemna) 
shows, according to Prof. W. I. Vernadsky, B. K. 
Brunowaky and C. G. Kunasheva, that plant 
contains about one hundred times more meso- 
thorium-I (10x 10-4" per cent) than the water in 
which it grows (Orangery Pond, near Leningrad). On 
the other hand, although isotopes of thorium are 
present in water, they are not assimilated by the 
duckweed. The authors conclude that the plant 
assimilates radioactive elements in strict accordance 
with their chemical properties. 

K. Hall and Dr. V. Korenchevaky find that the 
inorease in the size of the adrenals in castrated rata 
is due to increase in the width of certain zones 
(fasciculata and reticularis) resulting chiefly from an 
increase in the size of the cells. They return to 
normal if sufficiently large doees of sex hormones 
(androsterone, testosterone, eto.) are administered. 
In a similar way, the large numbers of lipoid granules 
which invade the ‘demarcation zone’ upon castration 
may be made to disappear. 

From the effect of critical concentrations of sodimm 
azide or 2:4-dinitrophenol on the rate and extent 
of oxidation of acetate or butyrate by bacteria, Dr. 
©. E. Clifton deduces that these agents block the 
assimilatory process observed in association with the 

iration of widely different non-proliferating cells 
under normal conditions. This blocking of the 
aseimilatory process is accompanied by a complete 
oxidation of the substrate, at an approximately 
normal rate. He suggests that tho weight-reducmg 
action of the dinitrophenols in man may be due in 
part to a suppreasion of assimilatory processes. 


By feeding rata with diets as used in Narthern 
India, by well-to-do and by poor Hindus respectively, 
and observing the effects upon the teeth, the fertility 
and the health of the young, D. N. Mullick and 
Dr. J. T. Irving find that the Northern Indian diet 
is superior to both Hindu diets and that the poor 
Hindu diet is seriously defective as shown by both 
chemical and biological teats. 

A table giving the amount of silica dissolved by 
a 1 per cent sodium bicarbonate solution and by 
acetic fluid from silica duste (quartz, sericite) after 
various periods of time, is given by Dr. E. J. King. 
The author states that many of the values reported 
by Emmons and Wilcox for the solubility of finely 
powdered silicates are too high, because their method 
does not eliminate completely the flne particlea in 
suspension. 

The presence of a minute hole in a polished glass 
disk enables it to make ‘optical’ contact with another 
polished plate by application of slight preesure at & 
single pomt, according to Dr. J. W. h. The 
contact spreads spontaneously, due apparently to 
the surface tension effect of a grease-like film (lees 
than one millionth of an mch thick) present at the 
glass surface. 


D. Porret and Dr. E. Rabinowitch find that the 
reversible bleaching of chlorophyll by light is pro- 
portional to the square root of the light imtensity. 
Formic acid causes a considerable increase in the 
reversible bleaching, 
chloride suppress it. 

The interference in the two segmenta of the X- 
chromosome of Drosophila melanogaster is char- 
acterized by Prof. K. de K&rdey by two constanta, 
the transitive interference from one segment on the 
other by a third. The average deviation between the 
calculated and observed data is 0-6 per cent, with a 
maximum of 1:8 per cent. 

A table showing the Raman spectra of various 
heavy-hydrogen substituted ethylenes is given by 
Prof. M. de Hemptinne, J. Jungers and Dr. J. Delfosse. 
Some of the lines were determined by uamg pure 
compounds (C,D,, C,H,D,) and the remaimder from 
a mixed sample. The authors find a slight disprepancy 
between the experimental resulta and the theoretical 
calculations carried out by Manneback and Verleigen. 


while oxygen and ferrous 
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where {i is the whole map-distance between the two 
intervals, JW, is the map-di on the right segment 
from the boundary; oa = 0-257 = as, b = 0-559 
(Fig. 2). The limite of the validity of this equation 
can be discussed only when suitable experimental 
data are available. 





TRANSITIVE INTERFERENCE. ABSCISSA! 
MAP OF THA RIGHT SEGMENT; 0 POINT= MIDDLE OF 
THE INTERVAL OV O. 


PRIMARY 


The three constants Ge, Gr, b make it possible to 
Sato gei from six f-values between neighbour genes, 

ich stand for the six observed f-valuee—that is, 
from the loci of the seven genes on the primary 
map—all 21 f-valuee, the average deviation bei 
.0-6 per cent with a maximum of 1-8 per cent (Table 1). 


TABLE 1. j-VALUBS OF THE ‘“XPLE” HIPERINXENT. 




















ooj ooj oo| oo 





The left segment was calculated on the basis 
of the simplifying ion į = 1. Using Morgan’s 
terminology, the two equations represent relation 
between frequency of crossing-over and frequency of 


recombination’. 
K. pnm Kónóev. 


Institute of Physiology, 
University of Budapest. 
July 1. 


jj Xy, K, pestis tuer Theana dor Genkoppalung': Barlin; 
1 Bridges, C. B., and Olbrycht, T. M., Genetios, 11, 41 (1026). 
*v, Kérosy, K., Naturwiss., 90, $24 (1932). 
! Dobrhansky, Th., Biol, Kemirmibi., 82, 408 (1933). 
* Bridges, O. B., Biel, XemiraB&., 47, 600 (1927). 
* Stern, C., ‘Handb. der Vererbungewies.”, 1, H. 125 (Berim, 1933) 
' Morgan, T. E, O. B., and Sturtevant, A. HL, ''Bibiio- 
graph. gonec.", $, 09 (1925). 
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Raman Spectra of Deuteroethylenes 


Tum various deuteroethylenes can be obtained by 
exchange from ethylenes and deuterium oxide on a 
nickel catalyst. 15 gm. of heavy water (D,O) and 
6 litres of ethylenes (N.T.P.) yielded after an exchange 
of several days at 150° O. & mixture of ethylenes 
containing about 50 per cent of the hydrogen as 
deuterium. The Raman spectrum of this substance 
was taken. In order to identify the linee and attribute 
them unambiguously to the different compounds, 
some of the deuteroethylenes have been prepared in 
a pure state. The ethylene C,D, was obtained in 
the following w&y : 


C,D, + 2DBr + O,D,Br, ; 
C,D,Br, + Zn = C,D, + ZnBr,. 


The compound so obtained contained about 10 per 
cent O,D,H; its D content was thus about 97 per 
cent of the total h The ots and trans di- 
deuteroethylene& were obtained in an analogous way 
starting from O,D, and HBr. The comparison of 
the various spectra permits the classification of the 
lines as shown in the accompanying table : 











1567 
2276 
1290 
1282 
1214 
3033 
3046 

7es 

863 





(am~). 


There is a alight di between the experi- 
mental resulte and the theoretical oeloulations 
carried out by Manneback and Verleisen. The 
potential function proposed by these authors has 
thus to be revised ; this revision has been started by 
Manneback and his co-workers. The comparison of 
the first three lines (S, lines) of O,H, and O,D, gives 
a measure of the anharmonicity oorreotion. The 
ratio of the product of these three frequencies should 
be 2. Deviations from this value are to be ascribed 
to the anharmonicity of the vibration. This constant 
was not taken into account in the earlier caloulations ; 
in fact, we find the value: 


1621 x 3007 x 1841 


1515 x 3381 x 981 ™ 1°54. 





The results indicate that it is of the order of 
magnitude of 2 per cent. Several lines not given 
in the table could be detected in the spectrum of 
the dideuteroethylenee. It has not been possible to 
ascribe them unambiguously. Further work is in 


progress. 
M. DA HEwFPTINNAR. 
J. JUNGERS. 
J. Dmrrossm. 
Physical Laboratory, 

University, 

Louvam 

July 18 
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Blood-Brotherhood in Dahomey 


M. Pavan HarouwÁ, in the course of an account of 
the blood-pact in Dehomey (Trav. ef Mem. Inst. 
d' Bthnol., Paris, 2b), has easayed a critical analysis of 
the practices and beliefs with whioh it is bound up. 
While religious practices and beliefs hold first place 
in the institutions of Dahamey, the blood-paot has 
a profound effect on the formation of character in 
the individual. It is this which has created their 
spirit of solidarity and at the same time is responsible 
for their reserve towards . Those who are 
parties to such a pect are aware that although it 
does not create the deep-seated affections, which are 
attributed to the action of certain mysterious philtres, 
it does give rise to a feeling of unlimited confidence, 
because those who are bound by this tie are aware 
that their ‘brothers’ will never betray them with 
impunity. In other words, the chastisement which is 
the sanction of a violated oath will keep those who 
have subscribed to the pact within the paths of duty 
it has laid down. In the mutual drinking of blood 
they have taken on & mutual obligation of affection, 
confidence and help which overrides even the claims 
of blood relationship. Tho assistance due extends 
from the erection of huts and work in the fields to 
sacrifice of life iteelf. It involves the taking up of 
arms on behalf of blood-brothers against injustice and 
treachery. It is also a protection against robbery ; 
and kings found in it an instrument of power for 
cole gh aa aad objects, disregarding rank and 

to themselves any who might prove useful 
on le including experts in magic and spies. 
On the other hand, no one was allowed to exploit this 
relation with the monarch for personal gain or social 
advancement. For long the pact had none but noble 
objects ; but unfortunately it was perverted to evil 
ends and became an instrument of orime. Originally 
it was ed to adult males. Now it is a means of 
assuring the fidelity of married couples, and thieves 
have resorted to it to jom to themselves women, who 
assist in their nefarious oy n 
friendly relations with those whom it is inten to 
rob. 


Pain Nerves 

Waay a sharp or a hot object is applied 
momentarily to the toe, two bursts of pam are felt, 
the second following the first by an interval of nearly 
two seconds. T. Lewis and E. E. Pochin (Olin. Soi., 
8, 67; 1937) show that this double response depends 
on the transmission of pain-sense by two sets of nerve 
fibres having widely differmg rates of conduction. 
They point out that if & pain stimulus is applied at 
different points on a limb, the interval between the 
DN ee ee 
.g reached. It shown by others in the experi 
mental animal that asphyxia interrupta conduction 
in the fast before the slow fibres; cocaine, on the 
other hand, paralyses the slow fibres before the fast. 
Lewis and Pochi show that in man asphyxia abolishes 
the immediate but not the delayed response to pain, 
while cocaine abolishes the second response before 
the first. 


Pharmacology of Tetramethylammonrum 
TErRAMETHYLAMMONIUM has various actions of 
pharmacological interest. A. J. Clark and J. Raventos 
(Quart. J. Exp. Physiol. 28, 301—302; 1937) have 
studied some of these actions and compared them 
with those of substances formed from it by altering 
some of the chemical groups in the molecule. The 
actions studied may be claserfied as muscarine actions 
(contraction of rat's intestine and inhibition of frog’s 
heart), nicotine actions (contraction of leech muscle), 
atropine actions (inhibiting muscarme actions) and 
curare actions (inhibition of neuro-muscular oon- 
duction in voluntary muscle, which may be 
essentially an inhibition of niootine actions). The 
action of drugs on the frog's rectus abdominis is 
tly intermediate between these main types. 
Replacement of one methyl group by a straight-chain 
alkyl group of increasing length first increases the 


atropine activity. This is explained 
on & theory, to which Gaddum has given mathe- 
matical expression, according to which the antagonistic 
n ee ee 
tissues as the active drugs and block them The 
resulta generally agree itatively this 
theory. These changes in the molecule do not much 
affect nicotine actions or curare actions. lace - 
ment of all four methyls by ethyl, propyl or butyl 
abolishes muscarine actions and increases atropine 
actions. Replacement of methyl groups by increasing 
numbers of ethyl groupe diminishes all actions axoept 
that on the leech, which is first diminished and then 
increased. The introduction of a phenyl group has 
an effect like that of the introduction of three carbon 
atoms in & straight chain. 


Speed of Flight of Birds 

Ix a Circular (No. 428) published by the U.S. 
Department of Agriculture, May Thacher Cooke has 
collected all the records of the speed of flight of 
North American species of birds and of a few 
European whioh have ocourred in North 
America and are closely related to North American 
species for which no records are available. There 
&re also included a few running speeds which 
show that for short distances quail may cover 
the ground at 12-15 miles per hour, the road- 
runner at 10-20 miles, while for the emu Le Souéf's 
record is quoted of a bird driven for 10 miles at & 
speed of 31 m.p.h. Of the flight records it must be 
said that many sre unsatisfactory, since it would 
appear that in many oases no allowance bas been 
made for favouring or adverse wind. Thus presumably 
aries the anomaly of one observation from a moving 
tram giving a speed of 25 m.p.h. for the crow, while 
another gives 60 m.p.h., and an autamobile observa- 
tion 25-82 m.p.h. Bu the author seems to consider 
that wind has no great infiuence upon the flight of 
birds, and in support she quotes the oase of brown 
pelicans timed along the beach at El Pismo : 14 m.p.h. 
with practically no wind, 16 m.p.h. with half & gale 
blowing half rear, 22 m.p.h. with wind velocity of 
50 m.p.h. m the same direction. The old statement 
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BON ee Da POTA ae or even a head 
ind to & following wind. Until observers realize 
that the of a bird’s movement in relation to 
the has no biological meaning until corrections 
have been made for the influence of the wind, these 
faulty records will continue to accumulate. 


Migrations of Salmon 

FunrHH& evidence of the actual movements of 
salmon in the sea is given by W. J. M. Menxies 
(Fisheries, Scotland, Salmon Fish., 1987, No. 1) from 
the recapture of marked fish. The main i 
Wa cariod cub In 1000 at Lick Dielamd crete 
mules south of Cape Wrath, a spot chosen as the 
result of knowledge obtained from experiments in 
other localities in previous years. Of 1,255 fish 
marked, 11:7 per cent have been recaptured, at 
various places so far away as 145 miles to the south 
and 410 miles east, and south to the Yorkshire coast 
and even in Norway. The suggestion is put forward 
that these fish had collected at Loch Inchard from 
some feeding ground to the west or north, and thence 
migrated purposively to the positions at which they 
were recaptured. This view is supported in & remark- 
able manner by scale examination. As a result of 
extensive investigations in recent years, the type of 
parr growth, which differs from river to river, is now 
known for a large number of rivers. With one 
exception, all these recaptured salmon showed on 
their scales the perr typical of that of fish 
from the rivers m which they were recaught. This 
seems rather conclusive evidence that the fish were 
proceeding via Loch Inchard on a definite migration 
to their own perticular rivers. | 
Hemipterous Insects of the Family Peloridiidz 

Tms small and scarce family of hemipterous 
insecte was for a number of years only known from 
two examples from the southern extremity of South 
America. In 1920 a further example was discovered 
in New Zealand, and in 1924 a nymph was found on 
Lord Howe Island. Later, examples turned up in 
Australia and in 1933 & number of i were 
found in that country by Mr. I. W. Helmamg, which 
have enabled a more detailed study of the family to 
be made. In the Annals and Magatine of Natural 
History of May, 1937, Messrs. Helmsing and W. E. 
China discuss the Australian species, Hem4odoeowus 
veitchi. The favourite habitat for this species appears 
to be moss in forests of Antarotio 
(Nothofagus moorei). The few known examples of the 
famuly were formerly placed in the Heteroptera, but 
it is now agreed that ite affinities are with the sub- 
order Homoptera. These authors conclude that the 
establishment of a separate new suborder for the 
Peloridiide is not-justifled, and that the group belongs 
to a new series in the suborder Homoptera for which 
the name Coleorrhyncha was given by Myers and 
China in 1929. The Peloridiide are evidently a very 
rimitive and generalized family &aeocjated with 
primitiye sedeta tian (mosses), and it is concluded that 
ita members may well have been descended m an 
almost direct line from protohemipterous ancestors. 


Colour of Hydrangea Flowers ; 

qe quu o edis ee cabe 
or blue hydrangea blooms are moet popular for floral 
decoration, but the reliable production of blue- 
coloured flowers has long been a horticultural 
desideratum. Mr. E. M. Chenery has made an exact 
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study of this question, and his findings have recently 
been published (J. Roy. Hort. Soc., 82, Pt. 7, 304-320, 
July 1937). The paper considers the problem from 
historical and horticultural points of view, and also 
compares the influence of soil conditions with the 
physiology of the plant. From all sources of evidence, 
aluminium seeme to be the element the presence of 
which induces & blue colour in the flowers, and not 
iron, a8 was at one time supposed. Analyses of blue 
&nd pink sterile flowers or petaloid sepals showed 
that aluminium was always greatly in excess of iron 
when the'blue colour appeared. The anthocyanin from 
pink flowers would, however, form a blue delphinidin 
complex with both iron and aluminium ions. 


Dipterocarpacez of the Eastern Tropics 

Iw Forest Products Research Reoords No. 16 
(Timber Series No. 5. H.M. Stationery Office, 1937), 
Mr. 8. H. Clarke, under the title “Gurjun, Apitong,. 
Keruing, Kapur and allied Timbers”, deals with a 
group of timbers from the eastern tropics which has 
in recent years become increasingly important to the 
wood industries of Great Britain. From a commercial 
point of view, the family Dip is the 
most important group of timber trees In the eastern 
tropi ing a more or lees similar position 
in Burma, the Malay Peniüsul&, Sumatra, Borneo 
and the Philippine Islands to that 


other in the climates. The 
hardest woods of the family come into the genera 
Vatica, Hopea and Balanocarpus. These are too heavy 
and hard to be of use for general purposes in Great 
Britain, though they form the chief constructional 
timbers in the countries ing them. The chief 
exploited species of the y are magnificent trees 
with a bole running up to 80 ft. or more without a 
branch, and a diameter which may reach 5 ft. Resin 
or gum ooours in some of the species. The pamphlet 
gives a general olassification of the timbers in a 
tabular statement showing the countries of origin 
and the chief species of the principal genera Diptero- 
carpus, Dryobalanops, Shorea, Hopea, Vatioa and 
Balanocarpus. 


Erosion Surfaces of Cornwall 

ManINA action has clearly ‘played a great part in 
shaping the physiographical features of Cornwall. 
Platforms ab 1,000, 800 and 400 ft. have been 
mentioned and a 200-ft. level has been 
Mr. W. G. V. Balchin, in an article in the Geographical 
Journal of July, gives the result of his investigations 
in north Cornwall, and tries to date the platforms 
which he has recognized, pointing out that the present 
physiograpby. had ite origin, for the major part, 
m the di ion of a series of platforms. The erosion 
surfaces are generally separated by a bluff which 
when not of structural origin is probably due to 
marme action. In the area mvestigated the highest 
platform, notable on Bodmin Moor, is at 1,000 ft. 
and is probably late Miocene. Below that is a minor 
platform at 850—920 ft., and again one at heights 
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varying from 600 ft. to 820 ft. conspicuous near Camel- 
ford and probably later Miocene. The best preserved 
platform is at 800—480 ft., well seen between Bos- 
castle and Tregardock and of Pliocene origm. Finally 
comes a surface at 240-285 ft. of late Pliocene 

noticeable in many of the flat-topped hills of the 


Magmatic Differentiation 
AT the Tercentenary Conference at Harvard 
University last September, Dr. ©. N. Fenner sum- 
marized some of the major difficulties that are 
encountered in attempting to explain all the 
phenomens of differentiation of igneous magmas by 
a single process. The paper ia now published in the 
Journal of Geology (158—168; 1987). It is pointed 
out that the Goose Creek diabase contains both 
quartzo-felspathio micropegmatite and very basic 
i Unlese, therefore, liquid immis- 
cibility be granted, both cannot represent residual 
since this would mean that the magma was 
differentiating simultaneously in two very different 
directions. The official mterpretation of the Glen 
More ring-dyke (Mull) as an example of differentiation 
into gabbro and grenophyre is shown to violate 
fundamental principles of chemistry and dynamics. 
Granitic rocks from the Bushveld Complex are 
similar to those which have been claimed as products 
of crystal fractionation from basic magma, and yet 
they have been demonstrably produced by the 
granitixation of sedimentary quartzites. For many 
years, a controversy has been carried on as to whether, 
or to what extent, magmas are capeble of assimilating 
solid rock. It has been repeatedly stated that oe 
greet obstacle to assimilation is the 
adequacy of the heat supply. Fenner nantes 
phenomena from Alaska and the Yellowstone Park 
which irrefutably prove that “rhyolite magma was 
able to do that the theory of crystal fractions- 
tion declares imposible”. The facta show that 
rhyolite magma, s0 far from being the coolest of the 
evolution series, possesses great and hitherto un- 
suspected reserves of latent energy. Fenner insista 
on the neceemity for giving such facta more ad 
consideration. Bo did Goodchild more than 
years ago, in a that was quietly ignored 
(Trans. Roy. Soc. Edin., 202; 1904), Bo strong was 
the prejudice in favour of theory when theory and 
observation were in conflict. Fortunately, that 
prejudice is at last crumbling away, as the irre- 
preasible facts become more widely known. 


Retardation of Chemical Reactions 

Tue reaction between potassium and 
hydrogen peroxide is retarded by hydrogen peroxide 
in fairly concentrated solution, an effect which has 
been attributed to the formation of inactive H,O, 
molecules at higher concentrations. -K. C. Bailey and 
G. T. Taylor (J. Chem. Soc., 904; 1937) have re- 
investigated the reaction, measuring the extent of 
decomposition with a photo-electric colorimeter, the 
effecta of stirring and of traces of manganous ions 
being particularly controlled. With initial perman- 
ganate and sulphuric acid concentrations constant, 
the reaction velocity reaches & maximum at 
(H40,) = 0-005 d falis to a minimum at 
(H,0,) = 0-16, slowly at higher peroxide 
-concentrations. With initial permanganate and 
peroxide constant, and the latter at concentration 
greater than 0-02, the velocity rises to a maximum 
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with increase of sulphuric acid, falls to a minimum, 
and then rises again. Manganous ions catalyse the 
reaction powerfully at peroxide concentrations rising 
to the maximum velocity concentration but have little 
effect near the minimum velocity. Other effects were 
found and a theory oovering all the data is not pro- 
posed. It is considered that the reduction of MnO,’ to 
Mn” probably takes place in stages, the first perhapa 
ie the production of MnO,' which may be 
le of being re-oxidized to MnO,’ by & molecule 
of O, with sufficient energy. A fair agreement with 
is obtained by an empirical equation : v= 
E(H,O,XH,8O,XRMn0,) | (ka t E(E,0,) (H480,)), 
the terms in the denominator representing two types 
of retardation, the second being the re-oxidation of 
partly reduced permanganate by active hydrogen 
peroxide. 


Investigation of Porous Structure 


Aw emanation method has recently been described 
(G. Graue and N. Riehl, Naturwiss., 25, 498; 1987) 
which offers possibilities of examinmg the porous 
nature of catalysts and of studying reactions in solid 
phases. The emanation method of Hahn, first 
described in 1929, depends on introducing a radio- 
active element which forms a gaseous emanation on 
disintegration into the solid. The degree of porosity 
is indicated by the quantity of emanation which can 
be detected in the neighbourhood of the solid. This 
method has the tage that it can only be 
used for special substances in which the radioactive 
substance can be included. The method now proposed 
is to allow the emanation to penetrate the solid from 
outaide, the amount i indicating the 
porosity. The method has been used to determme 
the true specific volume of crystalline and precipitated 
zinc sulphide. The value obtained for the specific 
volume of crystalline xino sulphide was the same as 
that determined by the pyknometer method, but for 
precipitated rino sulphide the value obtained by the 
emanation method was much smaller than that with 
the pyknometer. It must therefore be assumed that 
in amorphous (precipitated) xino sulphide there are 
pores or fissures of atomic dimensions due to an 
irregular arrangement of atoms. It is posible that 

gases penetrate into the interior of solid catalysts 
Hot onle by meara of larga pores, but-aleo by inter: 
atomic pores and clefts due to badly formed lattices. 


Recent Sunspot Activity 


Dara contained in Noe. 86 and 87 of the Zurich 
Bulletin for Oharacter Fi of Solar Phenomena for 
the six months October 1936—March 1987 show how 
considerable has been the sun's activity of late. The 
mean daily sunspot ‘numbers’ for each of the six 
months are, respectively, 89, 115, 128, 138, 128 and 
84. The highest value reached in ‘the p 
ll-year cycle was 108 for December 1920; but in 
the earlier cycle with a maximum in 1917 the value 
155 was reached in August of that year. The mean 
number for the year 1936 was 80-4 as compared with 
36-1 for 19085, 8-7 for 1934 and 5-7 for 1983. Since 
March 1937, activity bas remained considerable. 
Large sunspota crossed the sun’s central meridian 
on April 22-4, April 28-2*, April 24-0*, April 29-6, 
May 20:8*, May 27-2, June 4-9, June 15-6, June 
16-9*, June 21-2, June 27-0 and July 28-6*. Those 
poupe aches wies deiecit ained al an 

elopment, 1,000 millionths of the sun’s hemisphere 
as given by the Greenwich measures of area. 
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The Palace of Discovery at the Paris International Exhibition, 1937 
By Dr. Pierre Biquard 


VERY day thousands of visitors. from all parte 
of the world enter the Palace of Discovery of 
the Paris International Exhibition. Some go as 
experts to see how far science lends itaelf to spec- 
tacular demonstration. Others, realizing their lack of 
knowledge, go to learn. Furthermore, some people, 
especially the young, go brimful of eager curiosity, 
hoping to find somewhere in those halls an inspiration 
which will guide them in the choice of their career. 
One thing is certain, no one is disappointed. It is 
obviously impossible to cover in a brief article the 
entire fleld of present-day science, and relate the 
history of scientific p up to date. This is 
merely & brief statement of what has been achieved 
in the different seotions of the Palaoe of Discovery. 
The Palace covers an area of 23,000 square metres. 
All branches of scientific learning are represented, from 
mathematics and astronomy to medicine and botany. 
The greatest efforta have been made to replace by 
real demonstrations the silent testimony of docu- 
ments and pictures. In all sections a staff of demon- 
strators escort the visitors and oarry out experi- 
ments, though many work automatically and can 
be set in motion by the public. The magnitude of 
the undertaking is shown by the single fact that the 
electrical installation of the Great Palace is on a 
greater scale than that of a whole district in Paris : 
ten kilometres of feeders and si kilometres of 
cables were needed, and it is estimated that the cost 
of the electricity used during the course of the 
Exhibition will amount to 1,000,000 france. 

In accordance with the views of Auguste Comte, 
mathematics will be dealt with first. It may be true, 
as Emile Borel wrote in Paria, 1937, that ‘‘only those 
who have given up their lives to mathematical 
research know what it is, what are its aims and by 
what means it attains them” ; nevertheless the rooms 


set apart for mathematics show to all visitors the - 


development of this science from the earliest times 
nar importance that it has acquired in 
eee of physica, chemistry, biology, 
2 "sain questions-are explained by mens of 
films: in this way visitors are introduced to such 
subjects as four dimensional space and the laws of 
similitude, showing that if the dimensions of an 
individual were increased ten times he would collapse 
under his own weight. Mathematicians are dis the 
opportunity of working out on the spot at 
board problems the solutions to which are posted up 
the following day. It is interesting to see that the 
eternal riddle of the squaring of the circle ocoupies 
& place, and the value of x to 707 places of decimals 
is exhibited on the surface of a cupola. 

The task undertaken by those responsible for the 
astronomy section has been no small one. They have 
had to crowd into a few rooms all that is known 
about & universe 80 vast that light takes a thousand 
million years to traverse it. Three models show the 
structure of portions of space of decreasing sizes 
the first representa the galaxy, the diameter af which 
is of the order of five million light years: the second 
shows the sun and the twenty-five stars surrounding 
it in a portion of space through which light travels in 


twenty-five years: finally, the third model shows the 
sun and ita attendant planeta, that is, a very amall 
space through which light travels in seventeen houra. 
The northern Milky Way is shown in photographic 
enlargement measuring 20m. x4:5m.; there are algo 
many good photographs of nebuls, of the sun, moon, 
planeta, comets, etc. The movements of the planets 
in the solar system are reproduced in the great 
pl&neterium, &nd to make them more clearly visible, 
the rates of their revolutions have been multiplied 
by 432,000, allowing one revolution of Mercury around 
the sun to be seen rn eighteen seconds. After having 
examined all that can be seen in space from the earth, 
the visitor naturally wonders what our world would 
look like to other beings living on some other planet. 
An answer to this question is given by a model 
70 om. in diameter which was made as the result of 
the observations of explorers of the stratosphere. 

Physics occupies a favoured position in the Palace 
of Discovery. In a room dedicated to Galileo are 
seen the fundamental experiments relating to falling 
bodies, the oscillations of the pendulum, oen 
force, the laws of od ion of forces. All 
foundations of the eo ed ‘rational’ mechanice are 
there, and it is impoasible not to dwell on the scientific 
progress in physics and astronomy made on this 
besis up to the time when ite application to optics 
was found to be impossible. 

The history of our knowl concerning light 
appears in the section devo to optics. After 
having thus learnt anew the laws of reflection and 
refraction, and measured the velocity of the propa- 
gation of light, the visitor can watch a series of 
experiments on interference, diffraction, polarization, 
interference photography, and will then perhaps be 
convinced of the truth of the wave theory of light. 
The photo-electrio phenomena which can be ex- 
&mined later will give him food for thought. 

Another section is given over to electrostatics. 
Once in the publio may see the production of 
electrio charges by the friction of cat skin and, on 
the other hand, watoh the working of the Van de 
Graaf electrostatic machine set up under the direction 
of M. Joliot by MM. Lazard and Savel. This machine 
oan produce sparks of several million volts passing 
between two spheres of three metres diameter. 

The fleld of oscillations is the subject of another 
section in which electromagnetic and sound vibre- 
tions are studied. Special attention must be directed 
to the manner in which are exhibited the conse- 
quences of the discovery by Pierre and Jacques Curie 
of the piezo-electric property of quartz ; the stabiliza- 
tion of high-frequency emissions, quartz pianos, 
emission and reception of ultra-sound waves, sub- 
marine sounding, eto. 

Ampére's experiments and the laws of electro- 
dynamics lead up to the triumphs of eleotrotechnice. 
By & parallel procedure, it is possible to follow the 
progress which, starting with the phenomenon of 
thermionic emission, has led to the creation of modern 

Some of the most beautiful experiments are shown 
in & section devoted to the states of matter and the 
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Structure of the atom. Matter is heated, cooled, 
compressed under several thousand atmospheres, 
expanded, ete. The experiments shown on fluores- 
cence and ph orescence are as conclusive as they 
are beautiful. comes what is perhape the most 
glorious chapter of modern science, the study of 
atomic particles and radiations. In this section are 
reproduced all the experiments which have marked 
a decisive step forward in the study of electrons, of 
X-rays and the radiation of radioactive bodies, thus 

ing from the firat Crookes tube to the artificial 
r&dio-elemente and to the cosmic rays made visible 
thanks to the Wilson expansion chamber. 

Four laboratories have been chosen by the chemists 
to show the history of their particular branch of 
science: an alchemist’s laboratory, lLavoisier’s 
laboratory, Berthelot’s laboratory and finally a 
modern chemical laboratory. While further on, 
the 'elemente' air, water and fire have a special 
room reserved for them. A great illuminated chart 
shows the periodic classification of the elements and 
an ingenious arrangement demonstrates the structure 
of all the atoms, from hydrogen to uranium. The 
principal analyses and syntheses aro reproduced 
before the visitors’ eyes, notably the separation of 
the of the air and the synthesis of acetylene 
in Berthelot’s ‘electric egg’. With regard to each of 
the important branches of this en eee 
chemistry, inorganic chemistry, o o chemistry, 
metallurgical chemistry, Rie A geochem- 
istry—it is possible to estimate how much the 
researches of pure science have contributed to the 
progrees of industry (paper making, manufacture of 
sulphuric acid, tion of colouring matters, 
dyeing and printing of materials, eto.). 

Biology, as might be expected, shows here a living 

of the work of Pasteur together with an 
exhibit of the developments of microbiology—dis- 
coveries relating to smallpox, intestinal affections, 
cholera and typhus. 

Medicine is divided into: (1) the diseases of 
nutrition, (2) cardio-vascular pathology, (8) medical 
physica, and (4) the history of medicine, m which 
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special stress is laid on the fundamental part played 
by tbe discovery of auscultation. Also, for surgery, 
the considerable progreas made in the last ten or 
twenty years is shown, more especially the inffuenoe 
of discoveries bearing on asepeis and anmethesia. If 
anyone wishes to learn more about his own organism, 
and to know what his qualities are, both good 
and bad, he may take his place on the seat where 
the human machine is tested. There, after a series 
of testa, his biometric ticket will be made out and 
may prove useful in choosing & feasion. If the 
resulta are good, he will be all the more surprised 
when confronted with the sonada illusions shown 
in the section of peycho-physiology. Experimental 
biology demonstrates how living react to 
physical and chemical reagents. Plant physiology and 
biology are illustrated by dioramas, films and oolleo- 
tions. Finally, mention must be made of the section 
reserved for plant genetics, in which are exhibited 
the great facta of natural selection, of the formation 
of new species and of natural or induced changes. 

Space will not permit the inclusion of the names of 
the many scientific men from France and abroad 
who have collaborated m the preparation of this 
great Exhibition. One exception must, however, 
be made in the case of the preaident, M. Jean Perrin. 
This Palace is the fruit of his untirmg labours, and 
it is thanks to him also that France will soon possess 
& permanent Palace of Discovery. 

It is only natural that in an exhibition representing 
the arts and technical sciences m modern life, scientiflo 
discovery should have its rightful place as the founda- 
tion of all progress. The Palace of Discovery brings 
this home to the general publio and also shows the 
real beauty of science. Possibly, on leaving, the visitor 
will realize the truth of these words taken from Henri 
Poinoeré's '""Derniàres Pensées": “Celui qui aure 
gotté à la Science, qui aura vu, no füt-ce que de 
loin la splendide harmonie des lois naturelles, sera 
mieux disposé qu'un autre à faire peu de cas de see 
petits intérêts égolstes ; il aura un idéal qu'il aimera 
mieux que lui-m&me et o’est là le seul terrain sur 
lequel on puisee bátir une morale”. 


A Mesolithic Site in Brittany * 


i | ‘HE Mesolithic site of Tévieo, a rocky islet situated 


about eighteen hundred metres west of the 
shores of the i of Quiberon in Brittany, 
which has been explored by M. and Mme. Péquart, 
is up to the present the most important station of 
this period that has been submitted to systematic 
and complete examination. Incidentally, it may be 
said, it gains in significance by the fact that examina- 
tion of human skeletal remains from Téviec has 
elicited from MM. Boule and Vallois a detailed 
analysis of the physical characters of Mesolithic man, 
so far as known from the remains which have sur- 
vived, and a comparison of this race or type with 
those of the Upper Palmolithic. 

The investigations leading to the discovery of 
the site were undertaken by M. and Mme. Péquart 
m the hope of throwing light on the domestic and 
tribal eoonomy of the early inhabitants of Brittany, 


* Tévieo. station- moésolithique du Morbihan. Par 
et Baint-Jnst Péquart, M. et H. Vallo. (Arohives de l'Institut 
de paléontologie Mémoire 18) Pp. 1+227+10 platea. 
(Pari: Mason ot Cte., 1037.) 220 france. 


which had been neglected by archpologista owing to 
their preoccupation with the all-absorbing study of 
the monuments of the country. For this purpose 
they were convinced that there was little h of 
obtaining undisturbed evidence on the i , and 
consequently directed their investigations to the 
numerous &mall islands which lie off the coast of the 


,Morbihan. In 1926 they were attracted by the 


evidence of a kitehen-midden exposed by marine 
erosion on this barren rock—it is little more. its 
dimensions being only four hundred metres in ite 
a 

readth, while ita elevation over the greater part of 
its extent is no more than ten metres—and began 
its excavation in July, 1028. After twenty-one days’ 
excavation they were rewarded by the discovery of 
the first burial. The work of excavation was continued 
in 1929 and 1930. 

The island is completely barren, and even with the 
resources of modern civilization the excavating party 
found difficulty in keeping themselves provisioned 
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during their stay on the island. There is, how- 
ever, reason to believe that at the perod of 
occupation under investigation the island was joined 
to the mainland, and the mode of life of the inhabitants 
was riverine, rather than marine. This view is sup- 
ported by the character of the charcoal, of which an 
abundance was found. This is the produce of forest 
trees. The animal remams are also those of a forest 
fauna. The mhabitante, however, do not appear to 
have subeisted to any great extent by either flahing 
or hunting, and ther diet was almost exclusively of 
shell-fish. There is no supply of fresh water on the 
island. 

It was largely this difficulty of making any pro- 
longed stay on the island that was responsible for 
the fact that it had not been explored &rohseologically. 
The site was actually first discovered by M. F. 
Gaillard in 1883, but he waa able to do no more than 
make a few sondages on the north-west of the island. 
This brought to light some fragmentary evidence of 
a cooking-place and gave an approximation of the 
extent of the kitchen-midden ; but the great antiquity 
of the site was not appreciated. The present explorers 
recognized by the quantity of culimary refuse, 
molluscs, fish and game, the quantity of charcoal 
and the fragments of bone and stone, as well as of 
the finished implements of these materials, that they 
were dealing with a kitehen-midden, while the absence 
of pottery and polished stone as well as the Tar- 
denomian character of the industry, indicated a 
Mesolithic site, or to be more precise a aite belonging 
to & phase of culture -corresponding to the post- 
Axilian Maglemose, Mullerup, or Mugem. 

The station covers & superficial area of about two 
hundred metres square, though without doubt 
originally it was much larger. Much of it has dis- 
appeared by marine erosion. The archwological bed 
runs to & depth of from 0-60 m. to 1 m. and is entirely 
homogeneous throughout ite depth in composition 
and contents. It is composed of a black earth, heavily 
loaded with carbon, mdurated, but breaking up 
readily, owing to the mass of organic material, bones 
and artefacts, it contains. The artefacte are homo- 
geneous in character throughout. The site was, in 
the words of the authors, "vierge de tout remanie- 
ment". 

A number of hearths and burials were found, 
constituting in all “18 monuments”. The burials 
were of twenty-three individuals, male and female, 
adult, adolescent and infant. In several instances 
infants were found buried with adulta, for reasons 
that are not apparent. It is not invariably the burial 
of mother and child. In one grave the adult was 
male. Provision was made for the after-life in the 
form of implements and ornamente, especially neck- 
laces of shells, placed with the body. There appears 
to be a ceremonial use of deerhorn, poembly as a 


mark of & special position m the tribe, which recalls. 


the magical significance of horns in Paleolithic art, 
as well as possibly being an anticipation of later 
belief. 

The hearths which were found appear to fall into 
different categories. They are classrfied by the authors 
as domestic hearths, which show heavy and pro- 
tracted use in the oalcming of the stones used, cooking 
hearths, poambly set up for funerary feasta, and 
ritual hearths for sacrificial meals; which do not 
show the same signs of protracted use. 

The burials are partly m the soil and partly 
covered by the kitchen-midden material. They show 
no ‘signs of orientation. The bodies are disposed in 
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a uel position, with the legs forcibly flexed and 
the against the wall, or else laid on the back, 
with head and shoulders raised, and the legs flexed, 
or sometimes crossed on the stomach. 

The station is not in reality rich in industries of 
either bone or stone. Stone artefacts fall into three 
categories—small implements of geometric outline, 
finely and carefully worked, flakes retouched over 
part or the whole of ther outline, and a group of 
specimens of larger size, bolder flaking, comprise 
nuclei, scrapers and thick flaked tools of various 
types, in which the fracture seems crude, rather 
than i directed. The bone objecte include 
handles of deerhorn, polishers, objecta of indeter- 
minate use made from the tusk of a boar which may 
have been for piercing leather, and various pointa, of 
which one form, a “stiletto” (though only 15-17 cm. 
long) appears to be accorded a special position in 
certain burials. Several objects show a simple attempt 
at decorative art in the form of engraved parallel 
diagonal or vertical lines. There is no evidence what- 
ever of anything in the nature of permanent structures 
for habitation. 

This discovery of a Mesolithic habitation-necropolis 
has for prehistoric studies, and for the study of the 
Mesolithic in particular, a MIDIS Taparoah: It shows 
for the first time in the prehistory of Brittany a 
homogeneous and sealed station in the Morbihan of 
civilization of a people anterior to the builders of the 
megalths, and proves, what had previously been 
denied, that Brittany was inhabited before the 
Neolithic age. In regard to French prehistory, Tévico 
may be regarded as the type station of the French 
Mesolithic, and in fact it is the first to furnish in 
abundance for France evidence relating to the fauna, 
flora and industries of that period, while it is the 
only station which has yielded such an abundance 
of material for the study of the physical characters 
of the peoples of Mesolithic age. Further, it throws 
& flood of light on their culture and beliefs. Finally, 
in relation to prehistory in general, it makes an 
Important addition to knowledge of the distribution 
in Europe of Mesolithic culture and a link between 
the stations of the north of Europe and the 
south. ' 

While it is clear that this Mesolithic civilization 
has no relation with the Neolithic of Brittany, there 
is no indication of ita origm. Like the Mesolithic 
elsewhere, it shows certain features reminiscent of 
Paleolithio culture, and it may be that ib ia a de- 
scendant of & Palmolithio of Brittany as yet unknown. 

The physical characters of the inhabitants of the 
site may be summarized as follows, although this 
affords only a very inadequate idea of the carefully 
detailed examination of the skeletal material which 
has been made by MM. Boule and Vallois. 

From the twenty-three burials, twenty-one skele- 
tons were obtained in such a state of preservation as 
to afford material for observation and study. In 
general terms, the subjecta were not of an advanced 
age, and there was none who could be described as 
elderly. Of two very young individuals a few teeth 
only were obtained. Of the remammg twenty-one. 
six were infants and six only were truly adult, five 
ranging in age between twenty and twenty-five years. 
The sex was easily determined, as m all but one 
instance the difference between male and female 
was stongly marked. Out of fourteen individuals six 
were male and eight were female. An mdeterminate 
individual was probably male, though & low stature 
possibly mdicates a female. 
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The head measurements were: length, male, 180— 
190 mm., female, 170—100-2 mm.; breadth, male, 
129—148 mm., female, 183-142 mm. ; beai-bregmatio 
height, male, 128-160 mm., female, 129-142 mm. ; 
capacity, male, 1,561 0.0., female, 1,548 c.c. ; cephalic 
index, male, mean, 74:3, female, 75-1. The skulls 
show a tendency to vary from & moderate dolicho- 
cephaly to mesocephaly, this tendency being more 
pronounced in the female. 

In general character the skull is massive, but 
without marked prominences, thick, and relatively 
capacious. In form it is ‘beloid’. It is high, especially 
in the men, and carinated with a pronounced median 

The forehead is broad and rounded, the 
glabella moderately developed. The face is large and 
low, euryproeopio, and mesognathous to prognathous. 
The mandibles are robust with a pronounced chin. 
The dentition is megadont. The teeth are remarkable 
as showing the first known example of caries, not 
previously recorded before Neolithic times. The 
stature is distinctly below medium. The forearm is 
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relatively long. The lower limba show marked 
platymeria, and the tibie are platycnemic. As 4 
type, this population is well evolved. 

MM. Boule and Vallois have also, as a basis of 
comparison, made a detailed survey of all the 
skeletal material of man surviving from the Mesolithic 
period. This they classify into five types—the Ofnet 
brachyoephal, the doliehóeephalic-meeocephals of 
Tévieo, the Ofnet dolichocephals, the Mugem dolicho- 
cephals, and the Natufians of Palestine. 

On the whole, the authors are inclined to the view 
that notwithstanding certam clearly marked dif- 
ferences there is a close resemblance between Tévieo 
man and the Chanoelade skull of the Upper Palso- 
lithic. It is certainly closer than to Cro-Magnon 
man. Of the three possibilities that the type is new 
in western Europe, that it is a croas-breed, or that 
it is & variation from Chancelade which has been 
produced in the long interval of time which has 
elapsed between the occurrence of the two types, 
the authors incline to the last-named. 


The Electrotor Smoke and Dust Meter 


RECENT paper by Dr. 8. C. Blacktin (J. Indus. 

Hygiene and Toxicol.) describes an instrument 
Bhe has devised for measuring dust suspended in the 
air. It is of a new type, and in designing it he has 
attempted to “avoid extraneous mechanisms or 
electric batteries which mar convenience and port- 
ability”. The instrument consists of a hand pump of 
100 o.c. capacity which draws air through & number 
3f small nozzles, it to impinge upon a disk of 
oelluloid or ebonite which, during the impact of the 
air, is made to revolve by means of a coarsely 
screwed rod which engages a nut or suitable projection 
«n & hollow piston rod. The revolution of the disk 1s 
said to electrify it by rubbing against insulating 
material. In operation, a clean diak is inserted in the 
sap and the pump handle is next withdrawn to its 
jreatesb extent, and the cap with ite disk screwed 
nto position. The pump handle is next pressed 
nwards, rotating and electrifying the disk and 
smptying the pump. The ingress port is now held in 
she dust or smoke dispersion to be determined and 
the pump handle is withdrawn to ite greatest extent 


with a steady pull. The air or gas entering the ingreas 
holes against the electrified disk is said to deposit ite 
particle content. The records obtamed appear to be 
circular rings upon the record disk, and these are 
examined in the usual way under a suiteble micro- 
soope. . 

In the paper the instrument is illustrated and 
deecribed, m no data are given on its effloienoy of ' 
operation. The apparatus is very simple and, pro- 
vided ıt fulfils the function it 18 intended for, should 
be & useful addition to the methods available. 

It is not easy to Bee how the construction described 
could be very effective in ita operation ; for example, 
it appears that the dust deposit takes place upon the 
surface of the disk which 18 being rubbed by rotation 
and electrified. Mechanically speaking, it cannot be 
easy to ensure a suitable rubbing pressure between 
the disk and the surface in contact with it, taking 
into account the clearances required in the bearings 
of the screw and such like. However, as stated 
already, no information is given on ita actual use. 

J. S. OwEns. 


Performance of Noise Meters in Terms of the Primary Standard 


URING the past few years considerable progrees 

has been made on the intrioate subject of 

40180 measurement and many experimental date are 

1ow available. per on this subject was read by 

BB. G. Churcher ak J. King to the Institution of 
Electrical Engmeers early this year. 

Since loudness is a sensation and not a physical 
&gnitude, its definition and measurement involve 
mbjective considerations such as the manner in 
which the sound 18 heard. Until recently these factors 
were not specified, and so the various types of port- 

«ble noise meters in use gave appreciably different 


indications for & given noise. The British Standard- 
Institution (B.8.I.) has taken an important step in 
removing difficulties. It has published an authori- 
tative glossary of acoustical terms and definitions 
(B.8.8. 661) to which most of the workers in Great 
Britam will conform. Loudness is defined as, “that 
subjective quabty of a sound which, in general, 
increases regularly with the intensity within the 
limits of &udibility". A natural loudness scale 18 
one such that when the number of unita on the scale 
is doubled the magnitude of the sensation experienced 
by normal listeners ia doubled alao. The expreasion 
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"equivalent loudness” has been &dopted for the 
physical intensity level of the reference tone relative 
to the standard pure tone. The unit of equivalent 
loudness is the ‘phon’, which is deflned aa follows : 
“The standard tone shall be a plane sinusoidal sound 
wave train coming from a position directly in front 
of the observer and having a frequency of 1,000 
cycles per sec”, It is also stated that the li i 
must be done by both ears, the standard tone and 
sound under measurement being heard alternately. 
If when measured in this way the intensity level is found 
to be n decibels above the standard tone, the sound 
is said to have an equivalent loudness of n phons. 
Equivalent loudness is defined in terms of the 
loudness-equality judgment of a hypothetical 
"normal observer’? whose loudness judgment is 
representative of the average person. A group of 
persons is therefore selected ; the larger and the more 
representative the group the more closely in all 
probability the group judgment will approximate to 
that of the normal observer. i shows that 
good reulta can be obtained, using mathematical 
statistical methods, with ten normal observers. 
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Reproducible noises of physically specifled com. 
position are set up by means of a loud-speaker, and 
their phon values determined in accordance with the 
definition. The same noises can then be applied to 
noise meters of any type and the difference between 
the phon values is the meter error for the type and 
level of the noise applied. 

The measurement of noise is & problem of great and 
Increasing importance in ineering. The authors 
conclude that the B.S. phon enables a consistent and 
unifying system of noise measurement to be set up, 
relevant to the manner in which sounds are normally 
heard. 

The measurement of the frequency, intensity, 
purity &nd field distribution of the experimental 
tones is effeoted by oondenser microphone methods. 
The analyser has & range of 25—25,000 cycles 
second, is continuously adjustable and ig hi 
sensitive. The microphones are calibrated by meen» 
of & Rayleigh disk. An i ious electromagnetic 
tone generator is described by means of whict 
harmonic noises containing up to tan components of 
any relative intensity may be set up. 


Academy of Sciences, Vienna 


ANNUAL MixxrING 


A the general meeting of the Academy of 
Sciences in Vienna, held on June J, the 
following offloers were elected: President: Dr. 
Oswald Redlich, emeritus professor of history in the 
University of Vienna ; General Seoreiary : Dr. Egon 
von Sohwreidler, profeesor of physics in the Univeraity 
of Vienna; Seoretary of the Philosophical and His- 
torical Section: Dr. Heinrich Ritter von &rbik, 
professor of history in the University of Vienna. 
The following were elected to membership of the 
Philosophical and Historical Section: Active Mem- 
bers : Dr. Camillo Praschniker, professor of olaesical 
arohsology, Dr. Rudolf Egger, profeeeor of Roman 
antiquities, and Dr. Johannes Mewaldt, professor of 
olasmical philology, all of the University of Vienna ; 
- Corresponding Homs Members: Dr. Friedrich Wild, 
professor of English philology m the University of 
Vienna, Dr. Franz Martin, director of land adminis- 
tration records in Salzburg, Dr. Alfred von Verdroas, 
femmor of international law in the University of 
Fienna, Honorary Foreign Member: Dr. Edward 
Schröder, emeritus profeso? of German language 
and literature in the University of Gottingen ; 
Corresponding Foreign. Members : Dr. Walter Otto, 
profeseor of ancient history in the University of 
Munich, Dr. Jan Huizinga, pre essor of history in 
the University of Leyden, . Friedrich Panzer, 
professor of German language and hterature in the 
University of Heidelberg, Dr. Theodor Litt, pro- 
fessor of philosophy and eet A in the Univeraity 
of Leipzig, Dr. Adolf Gro profeasor of samitio 
philology and cultural history of the Orient in the 
German University of Prague. 
The following were elected to membership of the 
Mathematical and Scientific Section: Active Mem- 


bers: Dr. Karl Tersaghi, profesor of hydraulie 
engineoring in the Technische Hochschul in Vienna 
Dr. Theodor Pinter, emeritus professor of zoology 
in the University of Vienna, . Erwin Kruppe 
poar of deeoripbive geometry in the Technische 
ochschul in Vienna, Dr. Leopold Adametz, emeritu 
professor of animal genetics in the Technische 
Hochschul of Agriculture in Vienna, Dr. Richar 
Schumann, professor of geodesy and astronomy be 
the Teshniache Hochschul in Vienna ; Oorrespondin, 
Home Members: Dr. Josef Weninger, profeeeor o 
anthropology, Dr. Johann Sdlch, professor of geo- 
graphy, Dr. Roland Grassberger, professor of hygiene 
Dr. Karl Mayrhofer, professor of mathematics, all o» 
the University of Vienna, and Dr. Wilhelm Petras 
check, professor of geology, paleontology ani 
stratigraphy in the Montani Hochschul in Leoben 
Oorresponding Foreign Members: Dr. Otto Grosser 

rofeasor of anatomy in the German University œ 
Purus Dr. Enrico Fermi, professor of physics be 
the University of Rome, Dr. Ernst Küster, professo 
of botany in the University of Giessen, Dr. Herman 
Nileson-Ehle, professor of botany in the Universit? 
of Lund and director of the Plant Breeding Institut 
in Bvaldf. 

The following awards were made by the Academy 
the Ignaz L. Lieben prize, which this year is &wardex 
for physica, to be divided e y between Dr 
Marietta Blau and Dr. Hertha Wambacher for thei 
work on the daa Gary action of a-rays, proton 
and neutrons; the Rudolf Wegscheider prixe fo 
chemistry to Dr. Otto Brunner for his work o» 
stearms and the vitamins of the eye; the Frit 
Pregl prize to Oberst Mar Haitinger for hia work o 
fluorescence microscopy. 
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Science News a Century Ago 


Dr. Andrew Fyfe on the Voltaic Battery 

Tum first article in the London and Edinburgh 
Philosophical Magasins of August 1887 was by Dr. 
Andrew Fyfe and was entitled “On the Use of 
Sulphate of Copper for exciting Voltaic Electricity 
and on tbe Employment of Iron in the Construction 
of Batteries”. Fyfe was aware that sulphate of copper 
was easily decomposed by rino, and was induced to 
try it as the exciting fluid in the galvanic battery ; 
he found it far superior to the acids in common use. 
He had a trough constructed of copper and sheet- 
iron, the plates being of the same size and number 
«as those in a zino battery. When sulphate of copper 
was used in the batteries, '*eleotrolyration', he said, 

commenced almost the instant the trough was filled, 
and continued in the same way as when zinc was 
«mployed, indeed I could observe little difference as 
+o energy of action and to the time that it continued, 
with this exception, that in general there was rather 
leas gas evolved in the volta-electro meter". In view 
sof the cheapness of the materials used, he conceived 
shat the iron trough might be used for certain 


purposes. . 
Fyfe, who was born on January 18, 1792, and died 
on December 31, 1861, graduated in medicine in 1814 
at Edinburgh. At one time he was assistant to 
Thomas Charles Hope (1766-1844), the professor of 
istry, and himeelf lectured rivately on that 
subject. In 1827 he published “Elements of 
wChemistry". He was president of the College of 
Surgeons, Edinburgh, in 1842-43 and in 1844 was 
appointed to the chair of chemistry at Aberdeen, 
4 post he held until his death. 


Science in Parliament 

Commantiva on the approaching opening of the 
Mirst parliament of the reign of Queen Victoria, the 
Mechanics’ Magazine of August 1887 said, ‘The new 
-parliament will, to all have & smaller 
waüumber of scientific members: (always few enough) 
Ethan the last, which, in its turn, had fewer than that 
«which preceded it. Sir George Cayley will have no 
seat in the first parliament of Queen Victoria, while 
"Mr. Babbage is further off the object of his ambition 
ever . . . The principal scientific men who 
i there are Mr. Heathooat, the member for 
well known for his inventions in lace 
, and the (said-to-be-unsuccessful) steem 
; Mr. Handley, the member for Lincolnshire, 
hose exertions to introduce steam-machinery in 
igriculture bave been great and long continued ; 
ae Jephson, the member for Marlow, who holds 

« high ion in the mechanical world. We 
oelieve Mr. Rotch, the barrister, better known to 
«ame as the inventor of the patent screw-fix, has not 
secured a seat on the present occasion, or, of course, 
mho would have been added to the scanty list.” > 









The First French Railway 

Iw August 1837, the railway between Paris and 
3t. Germain—the first in France—was opened. 
“Writing on August 26, the oorrespondent of The 
Times said, ‘Paris has put on her seven-leagued boots, 
«nd reached 8t. Germain in & stride! The chateau 
xf Louis le Grand, and the fine terrace sweeping 
ihrough the forest until it is lost in distance, have 
xindly consented to approach the metropolis for the 
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gratification of the numerous quidnuncs who inhabit 
it; and 8t. Germain, with all its interesting scenery, 
although, if we are to credit the map, it is twelve 
good English miles from Paris, is now more accessible 
than the windmills of Montmartre. This triomphe 
merveilleuse, as the Parisians delight to call it, is the 
work of that grand miracle-monger of the nineteenth 
century—steam . . . For statistics, it will be 
sufficient to state that the matériel is composed of 
105 vehicles, capable of contaming 4,070 persons, 
and of transporting the entire population of Paris to 
St. Germain in the course of one fine Sunday. The 
railway, 4$ leagues in length, passes through a beauti- 
ful country, traversing no fewer than eighteen 
bridges, three of which are across the Seine. . . . 
There is a tunnel, Batignolles, which is divided into 
two galleries, being above 400 metres. The ocon- 
struction is very solid, the rails being fifteen times 
heavier than those upon the Liverpool and Man- 
chester road." An account of the lines was published 
shortly afterwards in the Menhanios’ Magazine, in 
which it was stated the rails were 60 lb. per yard 
as compared with the 80 Ib. per yard of those on 
the Liverpool and Manchester line. By 1840 there 
were 265 miles of railways open in France; by 1860 
this had increased to 5,868 miles and by 1882 to 
17,006 miles. 





Societies and Academies 
Dublin 
Royal Dublin Society, May 25. 

Report of the Radium Committee for the year 1936. 
The total number of millicuries of radon issued during 
the year was 12,635, the number of cases recorded in 
the report being 552. The report includes a number 
of detailed reporte by various usera of radon supplied 
by the Society. 

M. J. Gorman: A non-bulbing derivative of 
yellow-fleshed Swedish turnip. A non-bulbing form 
described resembles Swedish turnip (Brassica napus 
var. napobrassica) in having yellow flesh, buff flowers, 
and behaving as & biennial. By selfing, successive 
generations were obtamed af rape-like plante quite 
uniform in appearance and similar to the original. 

J. Breen, J. Keane and T. J. Nonaw: Tho 
chemical constituenta of lichens found in lreland— 
Periusaria concreta. The main constituent of this 
lichen is nor-stictic acid O,,H,,0,. Besides mannitol, 
it also contains a small amount of a substance 
erystallizing in yellow needles, m.p. 287°C. This 
latter substance, O,,H,0,0l,, contains three hydroxyl 
groups and is probably a trichlor trihydroxy methyl 
xaaothone. It gives an olive green coloration with 
ferric chloride. 

Paris 
Academy of Sciences, June 21 (O.R. 204, 1849-1908). 

Low Guinier and ManomnL BALLAY: Krupp’s 
disease in steels. 

Cranias PrsoT : The modulo 1 distribution. 

Mus. Hona GurgiNGER: Chance variables ar- 
bitrarily connected. (Oonvergence according to 
Poiseon's law.) 

BunrRAND GAMBIHB: Jonas surface and R gur- 
faces. 

Sanco Bacuvatorr: Pairs of stratifiable recti- 
linear congruences. 
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Brzorgx MawpnELBBOJT: The equivalence of two 
classes of functions of Paley and Wiener. 

Lion Barrrourw : Disturbance of a problem of 
individual values by deformation of the boundary. 

Gsoncus NADJAKOFT: A new species of permanent 
polarization of dielectrics. 

PrgRRE DowxgLor and Juan BARRIOL : The rela- 
tion between Raman frequencies and interatomic 
distances. 

Lavi HmmuxAN and Mura. FANNY BARNSTEN : 
Remarks on the properties of photographic plates 
treated with aqueous or alcoholic solutions of sodium 
salicylate. 

Hewat BirzsrrE and Berua Tsaar: The magneto- 
optical properties of compreased gases. The magnetic 
double A e of nitric oxide. The magnetic 
rotatory power of helium. 

Fraxgors Bovaion and Mura. Opnum Hun: The 
determination of the hydration of the ions of sodium 
iodide. 

W. Bseonmwser, N. PRzmprPELSKI and B. Sutow- 
SKI: Some physical and chemical properties of very 
pure steels. The steels were prepared from electrolytic 
iron and lampblack in an induction furnace, and 
contained less than 0-014 per cent of impurities other 
than carbon. Curves are given showing the variation 
of several physical properties as a function of the 
percentage of carbon. 

J. Bmaruors and J. Furnsstrm: Study of the 
sediments by the Président Théodore Tissier. 
Continental plateau (Celtio and Enghsh Channel) and 
the North Sea. 

Liow Aurrkre, EDOUARD GIRARD and EDMOND 
ViGNARD: The alios of the forest of Montmorency. 

EDGAR AUBERT DH La Rum: Contribution to the 
geological study of the New Hebrides. 

Gorgas CoLawaa and Yvas La GRAND : Observa- 
tion of the atmospheric image of a lighthouse. 

Raywonp-Hammr and Oora8: The botanical 
origin of the Ohuchuhuasha. The bark of a Peruvian 
plant, possessing physiological activity, locally named 
Chuchuhuasha much resembles Maytenus communis, 
but is regarded by the author as a new species of 
Maytenus. g 

LuorgsN PLANTHFOL: Demonstration of the ex- 
trinsic character of oxidations induced by glucose. 

Ocora vs Dusosog and MLLE. Oparra Tozer: The 
fusome and crosswise cells of the calcareous 


sponges. " 

Raovur Lecoq : The influence of iodine and of eomé 
inorganio &nd organic 10dine unde on the bone 
lesions of experimental rickets. lodine exerts a clear 
curative action on bone lesions of the rat with rickets 
experimentally produced. This action is the same 
whether the iodme is free or in combination. 

P. LABSABLINRE: A new property of foods, 

hophylary. 
Basar Burey, BERNARD Gouzon and Mirs. 
ConzrrE MAGNAN : The variations in the proportion 
of gl in edible oysters. : 

Macs. Vana DANTOHAKOFT : The relation between 
genic sexual determinism and sex. 

Mavniog FAVEHLLM and Gmonauma DE VIOGHAT: 
The results of impregnation, by an Algerian male, 
of French perthenogenetic females of  Baodlus 
rossii. 

Gaorcas CuHawPHTIHS and EmmMANUSG Fauxs- 
Fus&wnr: The roentgenographio study of an intra- 
cellular protein. 

Mire. RaagzgnL Sogomws: Lymphogranuloma 
virus and neoplasm. g 


* 
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GamoBaES MOURIQUAND, Huwnr Tira, (Gmonacms 
Wenca and PAUL VIWNNOIS : The action of ateriliza- 
tion and of some modes of preservation on the anta- 
scorbutic power of lemon juice. 

Praere Guay: The antistreptoooooio action of 
certain organic sulphur derivatives. ` 


‘ Brussels 
Royal Academy (Bull. Olasse Soi., 23, No. 4; 1937). 


L. Gopmaux: An-algebraio variety in three 
dimensions the operation of adjunction on which has 
the period three. 

F. H. vaN paw Duncan: Report on the legal 
systems of weights and measures m i i 

O. Rozzr: A linear system of plane hyperelliptic 
curves. 

G. Durranz: A birational transformation of 
space of four dimensions with a given funda.ental 
curve. 

D. 8. Mrrermovrron : A problem on the asymptotic 
lines of a class of surfaces. 

N. NERONOY? : The reduction of a plane probleme 
in hydrodynamics to the solution of a system of 
functional equations. 

L. Marmiwzr: Note on the axial rotational 
periods of sters. 

Evisazera BopsoN and FRANOINE DmHALU : New 
researches on the bands of aluminium oxide. New 
bands of the "E — *Z system of AlO obtained by 
explosion of an aluminium wire. 

P. van RYSSHLBERGHN : Application of affinity 
to coupled biochemical reactions. "Theoretical study 
of some reactions produced by bacilli and algm. 


Cape Town 
Royal Society of South Africa, June 16. 


J. L. B. Suara: The South African fishes of the 
families Sparide and Denticidw. Sparid and dentioid 
fishes occur in all tropical and temperate seas, and 
are of very considerable economic and taxonomic 
significance. In South African waters, there are forty 
species, many of which are endemic, and some ar 
highly specialized and unbke any from other part 
Some species occur in vast numbers and are amor 
the most important food-fishes of South Africa. T 
taxonomic relationships of the species have nev 
been fully nvestagated, and the whole group has stooa 
in need of critical revision, which has now been 
undertaken. Very considerable changes, both 
taxonomic and nomenclatonal, are p in the 
present work. Illustrations of all species of which 
no reliable figure existe have been provided, also 
photomicrographs of several selected scales of most 


species. 

A. J. H. Goopwix: Archmology of the Oakhurst 
shelter, George: (6) The Wilton deposit. Through- 
out the uppermost 8 ft. of deposit there is a single 
cultural continuity present. At 36 in., the culture 
is a normal Wilton ; after this level the typical Wilton 
stone implements are replaced by shell implements. 
After 18 m. there 18 an increase in pebble implementa. 
In the 9 in. pottery appears. Through. 
out the whole Wilton period the subsistence basis 
remains the same, and consista of shell-fish, seas 
fish, and animals of modern type. 
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Cracow 
Polish Academy of Science and Letters, May 10. 


M. Jacos: A possibility shown by Ceeàro of summing 
developments in series of Hermite polynomials. 

J. WuvssmwHorr: The metric fleld and fleld of 
gravitation. 

A. Kanta: The magnetic declination at Cracow 
during the period 1914-86. The formula western 
declination = 3:200?—0-160? (t — 1925), t being ex- 
pressed in years, obtained by the method of least 
squares, reproduces the observations, 589 in number, 
with a mean quadratic error of + 0-098°. 

H. Lacom and W. Prmximrxv : The oxidation of 
sulphur vapour at low pressures. 

G. Bues and M. BLUMENTHAL : The kinetics 
of the phenomenon of crystallization. 

B. KAMIHNSKI: Superficial phenomena and the 
dissociation constant of weak electrolytes. 

E Gonski: Researches on the utilization of the 
opuval antipodes of racemic acid by Aspergillus 
fumigatus. 

B. SwrpznsEi: The fauna of the Jurassic Klippes 
in the Czarny Czeremosz basin. 

J. WinLBURG: The survival, at a temperature of 


88° O., of the tissues of the embryo of a fowl after ita ` 


death. 

Mun. I. MrkuLS8KA: Comparative study on tbe 
biology and metamorphosis of the larvæ of the genus 
Catocala. 

J. MARGHLWWSKI: The hybrids of guinea fowl 
(Numida meleagris) and a domestic cock (Gallus 
domesiious) obtained by artificial umpregnation. 

H. Szansar: The veesels of the thymus of some 
tail-less betrachians. 

B. SkownoN, Z. Wrornsxi and 8. ZAJAOEZHK: 
Observations concerning the result of defect or excess 
of the thyroid hormone in the maternal organism on 
thyroid body of the fostus, and notes on the offeot 
of partial extirpation of the parathyroid glands on 
parturition. 

Moscow 
Academy of Sciences, (C.R., 14, No. 9; 1937). 


L. Kawrorovid : (1) The moment problem for a 
. finite interval. (2) Some theorems on neerly oom- 
4 plete convergenoe. 
K. Presipsxiy: A theorem of Liapounoff. 
wy; G. M. KOVALENKO: Influence of carbon tetr&- 
D ire breakdown voltagee of air. 
Kinetios of wetting and linear 
© corrosion of metals in polyphase systems: metal- 
liquid-liquid, and metal- d-gas (2). 

V. O. Mocnwad and V. B. Baaxrox: The action 
of the halogen compounds of arsenic and phóephorus 
on ethincarborylio acids (1). Addition reaotion of 
&rmenio chloride with tetrolio acid. 

V. O. Mocawaé and A. I. Srorragov : Geometrical 
isomeriam of halogen-subetituted ‘ethene acids. (2) 
Addition of hydrogen bromide to tetrolio acid. 

. N. 8. Vozronmrs: The existence of the Upper 
Triassic in the region of the Bureys River basin. 
A. B. SMREBEOVSKY : The third variant in the 
le method’. 
. PATRUÉHv : Inheritance of biochemical char- 
m by animals, and ite relation to their growth. 
(1) Glutathione concentration in the blood and 
difference in size of breeds of farm animals. (2) The 
catalase content of the blood of horned cattle and of 
sheer. 
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Vienna 
Academy of Sciences, June 10. 


J. Kesme and K. Lonwae: Histochemical study 
of lignified cell walls. The early wood of firs is much 
more resistant to chemical attack than the late wood, 


` and the radial cell walls of the latter are more resistant 


than the tangential walls. 

O. Ræ : Influence of irradiated metal compounds 
on the growth and development of Phaseolus vulgaris 
L. Copper sulphate and sulphide lose their property 
of inhibiting growth when irradiated with ultra- 
violet light. The property of bacon fat of stimulating 
growth is increased by irradiation, especially in the 
presence of zinc oxide. 

A. MALABOTTI: Action of B-indole-acetic acid on 
plants (2). Inftuence of growth-promoting substance 
on the cotyledons of Phaseolus vulgaris L. 

J. JuzIÉÓ: Action of f-mdole-acetic acid on 
plants (8). Action of heteroauxin on foliage leaves 
and cotyledons. 

L. Po&rHED«: Action of B-indole-acetio acid on 
plants (4). Studies with buds of Phaseolus vulgaris L. 
The curvatures produced in leaves when drops of 
heteroauxin are placed on different parte are studied. 

E. RouBOzAL : Velocity of the transpiration current 
in maqui wood. 

A. EnRD*rvyi: Theory of confluent hypergeometric 
functions of several variables. 

A. Kaman and F. HangrEL: Velocity of catalytia 
hydrogenation of oleic and cinnamic acida. 

E DosrAL: Kinetics of thermal polycondensation 
reactions. 

H. Laces and A. I. Grosman: Viscosity of 
cuprammonium solutions of cellulose. 

D. BanagBw and N. Konangow : Vapour pressure 
and the sire of drops. 

M. MraApmWovi0: Elemio acid from mania- 
elem (9). Dihydroelemolio acid. 

K. PnzimRAM: “Correction to the paper of I. 
Leitner ‘Quantum Yield in the Coloration of Rook 
Balt by X-, y- and f-Rays’’. 

O. BaniNDLHB: A new species of fiah (Charaocidae) 
from north-east Paraguay. 


June 17. 

A. KÖHLER and A. ManoHET: Recent volcanic 
rocks in the Lainzer Tiergarten in Vienna. 

P. and E. Kaumuouz: Diphenylearbazone. Pure di- 
phenylearbezone has been prepared from the substance 
erroneously referred to by this name in the literature. 

P. KauxHoLz and H. Warzmx: Autoridation of 
diphenyle&rberone. Autoxidation is accelerated by 
traces of copper. The effect is highly specific and can 
serve for the quantitative estimation of minute 
traces (107 mol/litre) of copper in solution. 

K. Gmazr: (1) Estimation of colours of stars in 
large mstruments. (2) Red cloud and distribution 
of stare round 3, e, t5 Orionis. 

Beerta KARLIE and K. PazrBBAM : Fluoreeconoe 
of divalent rare earths. 

W. BSALoMON-CALvi: Continuation of the clay hne 
in Asis Minor. 

A. Rorrwrr: Azooolours (8). 

R. SxRABAL: Studies of the Raman effect (78). 
Derivatives of cyclic compounds with three and four 
atoms in the ring. 

J. LósnEzniwa and K. P. June: 
merired aldehydes. 

O. BauNNaR and W. Krmmav: Material of the 
retina (5). Isolation of vitamin C from the retina. 


Kinetios of poly- 


Appointments Vacant 


APPLICATIONS are invited for the following appomtmenis, on or 
before the dates mentioned . 


OLIMICAL PATHOLOGIST in the Preventive Medicines 

Pan, Laboratories of the Untvermty of Bristol—The Becretary 

ASSISTANT IN AGHIOULTURAL ZOOLOGY m the Untveruty of Aberdeen 
—The Secretary (Beptember 1). 

ABNIETANT LECTURES AND DNEMONNTRATOR IN ZOOLOGY AND OOM- 

POEA = toT fn Unrvermity Oollege, Oardiff—The Reghrürar 


III) t the Office—The 
Pera Aur a de te, y, London, W.O 
REEL d BioLogY tn the pee Collage and 
Camiden Town) Loud. The (Septem- 


popes 

ber 7). 

ae T Eo tho tog re a ce The pales of 

Street, Westminster, 8. W 1 (November 1). ix 

TRUE EU OYFONE. (EHTEIOIMY)- QE Enel. Haa tu 

Staton, Greenwich— The Hstablishment Department of 
and Indosina] Research, 16, OLS tn ese Db or 

B.W.1 (quote J. 37/11). 


Official Publications Received 
Great Britain and Ireland 
British Xon-Ferrous Motals Research 


Mon or 
a oa (London: British ti! 
TE NUN Taaebory err Report No, TEV TN Pp. 23. (inier, 


Forestry erc tue n 

Commieuoners for the Y tenth Annua Tet o ti 

(London : S yí 94. net. . ED: 
1 


2s. Od. not. [ 
Untverstty of Bristol of Agricultural and 
aani Station (the Helional Fruit eed OR. du. 
stitute), Long Ashton, Bristol, 1936. Pp. 296. (Bristol. The 
Untvexatiy.) MM ood 
cS ior Mete let estu E 


Bev sae E rooseditigs of the Ro Dublin Society. VoL 21 (N.B.), 
Be. os Pan oa Ee opreed of Leaf Boll i 
and J. B. Pp. 567-580. 1s. 


ne ee De ded Mois pen Foringi AYL J. Breen, 
Dr. J. Keane and Dr. T. J. Nolan ; No. 53: The Cramton 
of Liebens found in Treland—Parmeie 


Figgis and Oo. ; Songer ae 
oniy Bouna, ist A Apal 1998 Sr a ia E e CLadoester : 
Other Countries 

wee 


of thie J mouth Black Base to a A. 
RUNE P Yoana: Illnmeow State Natural 
M Ren 
Yanvara. MO 18, To T übrpsaute, No. 2a) riding: 
eee (CB), Ton. DAL M 
Seen Cat ics (Ch, von Ja ali Vo ha 
18, Ho, 8 Mo. 28): On a Par of 
Related (6). Mod gin Mamur bf aug M Fou 18 No: 9 ate 
matos, No. 24). Fidohen und rren (18). V Bóxi Matumura. 
Pp. 3 Imperial niversity.) [227 
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Hyderabad Biata. with 


ma States e Bapedlaon to À Bulletin 163: Birds collected 
Herbert Fredmann. 


(Washington, D.C. 
eg ee re reg of Sennen: Sarah Benes 
TOL Ra, Mo.-t No. The Hi of the Templeton 

Polynesia in 1984-1 By H. P. ve Da okar PP; 
pra "(tan Prato : California A ‘Academy of Sciences.) [2537 


NEC 129. Er. din aiana. ach Mee 


[237 
xotg E aside Cea ion 8 Department Colonial 


lopment. Water n n—Pragress 
Mo: 6) for the Year 1086. 5--2 maps. (Zomba: Government 
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in connestion with the 
og tot UE rre 18° B. as 


of Uganda 
2. The 


and 

Mahfoud Pp. 96. (Calo: Royal Ágneultural Boelety.) 
Annalas Biyolog! & Year-Book devoted to the of Mosses 
and Hepatios. by Fr. Vardoom. VoL 9 (1939). tv 4-160. 
EE Chronioa Botanica Oo.; London: Wi Dawson, end; Boni, 
) 6 guilders. [ 
Insttuilon: United States National Museum. Bulletin 

By 2. We Fomo Pee ae fea.” Waahtagton Y 
orones Prater Oho 


Of Btoreria, Thamno G. K. Noble... 
Bp a8 (Now York : American Morem of Musa Hity) [d 


Industrial Research Bureau. Bulletin No. 10: 
Ob. By N. Brode. Pp. wit+116. (Delhi: Manager of - 
tona.) [48 
of the Imperial Dairy gue Lee 


Annual 
goers plates. (Delhi: Manager of 


Pp. ¥+ 


Bulletin 
(Waah- 
25 cents. [48 


Catalogues, etc. 
Edwards’ Vacuum Pipe Line Installations. Pp.8 (London: W. 
Edwards and Oo.) 
LM and MA Light. By Prof. A. F. C. Pollard. Pp. 14. 
Polaroid Products, I4d.) 1s. 
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International Co-operation in Science 


HE organization of international co-operation 

: must in the nature of things be very different 

in different branches of science. Thus in astronomy, 
where no one country can cover the whole of the 
heavens or observe the sun continually through 
the twenty-four hours of the day, progress in 
many branches of statistical and even observa- 
tdonal astronomy must depend on.observers work- 
ing in many countries of the globe on mutually 
agreed programmes. In geodesy the shape of the 
earth can only be determined with the highest 
possible acouracy by the survey of long aros passing 
through a number of countries. Meteorology, 


geography and radio-science similarly present . 


obvious examples where international agreements 
can alone secure the maximum of beneficial results 
from separate sets of observations and from 
instrumental and theoretical developments. 

. On the other hand, in sciences such as physica, 
chemistry and the biological sciences, where most 
developments come from the individual in- 
vestigator and his team of co-workers, the value 
of international organization is less obvious, being 
limited at first sight to such important questions 
as the definition of standards or agreaments on 
nomenclature. ‘These have become the care of 
International Unions or International Congresses. 
The organized Union is to be preferred for such 
work to the Congress, as its framework is on the 
whole more suited to the maintenance of permanent 
committees. Both Unions and Congresses fulfil one 
further p of great value in bringing together 
periodically for discussion and mutual intercourse. 
fellow-workers from many scattered lands, study- 
ing a group of cognate subjects. A similar service 
on e more limited scale is served by the gatherings 
of specialists in'& given fleld of work held from 
time to time at various academic centres. 


The International Council of Scientific Unions, 
heir to the old Association of Academies, serves 
as & link between the chief scientific bodies of the 
nations and also as a link between the various 
International Unions that adhere to it. One of 
its most useful tasks is to organize committees 
for the study of problems in which a number of 
Unions are interested: the Oommittee on Solar 
and Terrestrial Relationships examines just such. 
a set of problems; the Unions of Astronomy, of 
Geodesy and Geophysios and of Radio-Science are 
all interested in its work and nominate members 
to serve on it. 

The International Council may be said to 
approach the question of international co-operation 
from the side of the Unions. Another body, the 
Organisation Internationale de Co-opération In- 
tellectuelle de Ja Société des Nations, working 
through its committee of scientific experts, has 
had quite another line of approach. It may be 
said to look at acientific questions from the points 
of view of those familiar with the problems that 
daily face the League of Nations. Thus the 
question of organizing help for scientific bodies 
of undoubted international value that for 
financial reasons find themselves unable to oon- 
tinue with their work comes naturally to the 
Organisation. Or again, the publication of im- 
portant learned pepers in languages not widely 
diffused in the world—a question of importance to 
scientiflo workers but not to them alone—has been 
studied by the Organisation, and a solution is more 
likely to be reached by the channels to which it 
has access than by individual Unions or Congresses 
or even the International Council. The same is 
true of the question of unauthorized translations . 
of scientific work, and of the co-ordination of 
funds available in different countries for special 
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researches—a co-ordination neceasary in order to 
avoid unnecessary or undesirable overlapping. 
After some years of negotiations, the Inter- 
national Council of Scientific Unions and the 
Organisation Internationale de Co-operation In- 


tellectuelle have come to an agreement to work’ 


together in the several tasks which they face— 
not as one body but as two bodies in olose touch 
with each other. Last month, in ‘Paris, at a joint 
meeting of the two bodies (see NATURE, July 17, 
p. 121), Prof. Ch. Fabry and Sir Gilbert Murray 
signed an agreement which lays down the method 
of co-operation of the two bodies, the respective 
spheres of action being broadly along the lines 
indicated above. Purely scientific questions will 
go to the Council, which will work through ite 
constituent Unions: questions of a primarily 
international nature will be referred to the 
Organisation. At a recent meeting of the General 
Assembly of the International Council a proposal 
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was made for the appointment of a committee on 
the relation of science to the life of the community. 
It was pointed. out that in ite original form this 
motion oovered a field lying beyond the purview 
of the Council. In the amended form which was 
adopted, the work of the Committee, which has 
now been appointed (see p. 358), was limited to 
the scientific aide of the question. The more: 
political side may be taken up elsewhere, and 
represents the kind of question that may fall to 

e Organisation to study. 

There remain gaps on both sides. Subjecta— 
geology and mathematics may be mentioned—lie 
outeide the range covered by the Council ; countries 
stand aloof from the League of Nations. Still, the 
rapprochement between the two bodies oan but 
strengthen both and may lead to more active 
co-operation between them and those other bodies 
which stay outside, though each is carrying out work 
of similar purpose in its own branch of science. 


Native Science in Southern Sudan 


Witchcraft, Oracles and Magic among the 
Azande 

By Dr. E. E. Evans-Pritohard. Pp. xxx +558 +34 
plates. (Oxford: Clarendon Press; London: 
Oxford University Press, 1937.) 21e. net. 


pe E. E. EVANS-PRITCHARD, already well 

known in anthropological circles for some 
penetrating studies of the manners, customs and 
mental constitution of certain peoples of the Anglo- 
Egyptian Sudan, has by this book placed himself 
in the front rank of British anthropologiste. 
Europeans who have visited primitive people have 
always been attracted by the notions which they 
think they have found concerning witchcraft, 
oracles and magio; but most of them have 
attempted to interpret these notions mainly in the 
light of their own, or what they consider to be 
their own, habite of thought. Consequently, these 
topics have been treated as if their main interest 
lay in their ouriosity, their oddity; and not 
infrequently they have been taken to indicate that 
there is some sort of primitive logic exceedingly 
different from that of the Weetern world. Dr. 
Evans-Pritchard is no mere curiosity hunter; he 
realizes that many of the Azande notions about 
witchoraft, and the ways in which the people use 
them, are not far removed from some of our own 
current ideas and practices about medicine and the 
chances of life; and he knows perfectly well that 


though his book is entirely conoerned with witchee, 
witch-doctors, magicians and sorcerers, it covers 
only a very small part of Azande activity : ‘Most 


. of their talk is common-sense talk, and their 


references to witchcraft, whilst frequent enough, 
bear no comparison in volume to their talk about 
other matters". : 

The Azande are a fatrly numerous people living 
on the Nile-Congo divide. At present they form 


‘a homogeneous group, but they were formerly of 


many different tribes, with a variety of languages 
and institutions. As is natural, in such cir- 
cumstances differences of social status play a great 
part in Zande culture. In particular, while the 
general rank and file are easily accessible, sociable, 
good-natured, assimilative, the royal: clase remain 
aloof, conservative, superior. 

“Every Zande is an authority on witcharaft.”’ 
If anything unusual happens, especially anything 
of an unfortunate character, it is attributed to 
some person—less often to some animal—in whom 
witchcraft resides as an inherent quality. This 
person does not need to do anything special in 
order to exert his influence; in fact, he cannot 
well help himself, for within him, whether he knows 
it or not, is some ‘“‘witchcraft substance". Dr. 
Evans-Pritchard has himself never seen this sub- 
stance, but it can be discovered by autopsy, and 
the evidence leads him to believe that it is the small 
intestine at & oertain phase of digestive process. 
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Anyway, whatever it is, it is hereditary, and since 
it is a part of the body, it grows with the body, 
and becomes more potent as its posseasor grows 
older. It can threaten misfortune, and then may 
be counteracted in various ways through the 
oo-operation of oracles. It may produce death, 
and then must be avenged, though very little 
appears to be known about the precise operation 
of vengeance-magio. 

In the early parts of his book, Dr. Evans- 
Pritchard describes, with copious illustration, what 
witchcraft is to the Azande, what sorte of things 
it can do, and what socially controlled processes 
there are for taking precautions against ite more 
disastrous effecta. It provides for these natives 
a kind of “natural philosophy by which the rela- 
tions between men and unfortunate events are 
explained”, and it gives them a "ready and stereo- 
typed means of reacting to such events”. So there 
is no kind of contradiction if a man treats a fester- 
ing wound as due to witchcraft, and at the same 
time treats the wound as due to a spear or æ 
splinter. Equally there is no contradiction if he 
should say that a death is caused by a weapon 
in some particular place, and at the same time by 
witchoraft in some other place. A good many 
Europeans have wished to verbalize all these 
actions or attitudes, and then to show that the 
different statements made together are mutually 
incompatible, and to prove from this that the 
native mind works in some manner peculiar to 
itself. But Dr. Evans-Pritchard puts the truth 
perfectly clearly : “We have to be careful to avoid 
in the absence of native dogma constructing 8& 
dogma which we would formulate were we to act 
as the Azande do. . . . The Zande actualizes 
his beliefs rather than intellectualizes them, and 

‘his tenete are expressed in socially controlled 
behaviour rather than in doctrines. . . . His 
idees are imprisoned in action and cannot be cited 
to explain and justify action”. 

A person who is in a line of witches is probably 
inhabited by witchcraft ; but he need not worry 
overmuch about that. Anybody can be a witch, 
and so he can live comfortably, respected, and even 
somewhat admired by his neighbours. A Zande 
who is worried about his health will go off to oon- 
sult an oracle in the socially approved way. He 
may be a little downcast until he has taken the 
necessary steps to render the witchcraft quiet, but 
this is unlikely to carry him into downright illness. 
Also, contrary to the sort of opinion which has 
been expressed in some quarters, these people, at 
any rate, are no more likely to be thrown into a 
variety of mental disorders by their beliefs about 
ubiquitous witches than are most people in our 
own community when they read newspaper reporte 
of road-accident statistics. The Zande, indeed, “‘is 
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never so happy as when he is consulting the poison 
oracle, and he easily banishes all other considera- 
tions from his mind when he is engaged upon this 
task of supreme interest”. For him it is clearly as 
good as a visit to Harley Street is for many of us. 
Dr. Evans-Pritchard shows, moreover, the social 
value of many of the controlled methods for the 
consultation of oracles, as well as of the ways in 
which such practices may be abused. Destroyed 
for ever, in this case, at any rate, is the picture 
that when a people talk often about witchcraft 
and ita potency for misfortune, they must be 
miserable, hag-ridden, harried and hunted by 
malevolent forces. They can be aa curious, and, 
in their ways, a8 knowledgeable as anybody, about 
the sequences of nhtural events; and, when they 
come to the other questions about why certain 
sequences happen when they happen, they can get 
from their witch philosophy the same sort of satis- 
faction that others find in ‘chance’, or ‘probability’, 
or in different beliefs more dogmatically formulated. 

In Part 2 of his book Dr. Evans-Pritchard con- 
siders witch-dootors ; that is to say, the specialized 
profeasion among the Azande who have “vested 
interests in the knowledge of medicines" and are 
consulted when witchcraft is suspected. The 
witoh-doctor is a diviner, exposing witches, and 
a magician, thwarting them. Here, if possible, 
the book becomes more interesting still The 
topics discussed are: how the witch-dootor con- . 
ducts his séance, what is the basis of Azande belief 
in the witch-doctor, how the novice is trained in 
the art, and the place of the witch-doctor in Zande 
society. The accounts of the technique of the 
doctor, of how he maintains his social prestige, of 
the ways in which he elicits just the sort of in- 
formation which his vocation requires, of the skill 
with which he often meeta individual desire and 
need and satisfies important social demands are 
both convincing and delightful to read. Anyone 
who has talked with witch-doctors in an African 
community, as I have done, and watched them at 
work, will be interested to find that Dr. Evans- 
Pritchard was “impressed with their ability” and 
that he thinks it probable “that as a rule men who 
show a strong desire to become witch-doctors have 
& higher degree of intellectual curiosity and greater 
social ambition than the ordinary Zande possesses”. 
In view especially of the great amount of admin- 
istrative trouble which has arisen in many parta of 
the British Empire owing to the adoption of purely 
repressive measures against the diviner and 
magician, it is particularly to be hoped that people 
responsible, directly or indirectly, for the govern- 
ment of native races will read and seriously 
consider this part of the book. 

Dr. Evans-Pritchard next discusses various 
practices connected with oracles, their collection 
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and use, and deals finally with magio and sorcery, 
with some comments also upon native leechoraft. 
It appears that of late a number of associations 
have developed among the Azande for the practice 
of magio in assemblies. One of these is described 
in considerable detail, and it is demonstrated how 
& specific organization may be used to introduce 
new ideas and to spread them throughout the 
community, although the ideas themselves may 
have & much wider application than the avowed 
purpose of the organization would seem to imply. 

Dr. Evans-Pritchard modestly hopes that his 
book will “be of service to political officers, doctors, 
and missionaries in Zandeland, and later to Azande 
themselves”. If they will read it, it certainly will 
be of service to all of these ; but it will also be of 
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wider value than this. Every social anthropologist 
should study it, not only for the wealth of informa- 
tion which it contains, but also as a model of 
well-controlled and sane methods of investigation. 
Everybody interested in the development of 
primitive science and the ways in which other 
minds than our own attempt to explain natural 
processes should read it, for-it will correct & mass 
of popular and third-hand speculation concerning 
these matters. Further, everybody who is practi- 
cally interested in native administration anywhere 
throughout the British Dominions ought to read 
it, for it will help him to understand the oore of 
many difficult administrative problems and to 
solve them with a minimum of disastrous friction. 
F. C. BARTLETT. 


Chemical Stabilization 


The Retardation of Chemical Reactions 

By Prof. Kenneth O. Bailey. Pp. viii-+479. 
(London: Edward Arnold and Co., 1937.) 26s. 
net. 


IE problem of the supply of drinking water 
to troops sent to tropical stations was 
extremely difficult during the early part of the 
Great War. For removing the exoees of chlorine 
used in sterilizing water, hydrated sodium sulphite 
was dispatched to places like Basra, Bagdad, eto., 
where the temperature goes up to 118? F. (48° 0.) 
in the shade in summer. It frequently happened 
that by the time the sodium sulphite reached its 
destination, it was wholly converted by oxidation 
into sodium sulphate, which was useless as an 
‘antichlor’. Hence investigations were carried on 
to discover stabilizing agents or retarders of the 
oxidation by air of sodium sulphite. Hydro- 
quinone (quinol) and other organic compounds 
when added even in traces were effective in pre- 
serving sodium sulphite from such oxidation. 

Sodium sulphite, which is a valuable material 
in photography as well, and other useful substances 
like vitamins, butter, fata, cod liver oil, rubber, 
petrol, ether, chloroform, hydrogen peroxide, 
acrolein, and so on, are stabilized on a commercial 
scale against oxidation, polymerization, decom- 
position, eto., by the addition of chemicals, which 
in general can themselves combine with oxygen. 
The use of acrolein as a poison gas led the late 
Prof. Moureu and Prof. Dufraisse to study ita 
stabilization by different reagents. 

Not only is the subject of importance to chemists 
and industrialists, but physiologists also know that 
fate and especially carbohydrates act as protein 


economizers in the animal body. Moreover, carbo- 
hydrates, pentosans, cellulosic materials, etc., when 
added to soil, cause nitrogen fixation and also 
preserve the soil nitrogen from too rapid oxidation 
and. loss. 

Prof. K. C. Bailey has collected the literature 
on the subject and has ably discussed it from the 
theoretical and practical points of view. After a 
brief account of the historical development, the 
author takes up the oxidation of phosphorus and 
the combination of hydrogen and oxygen A 
number of retarders for both these reactions have 
been known for some time. He considers the 
mechanism of these oxidations from the point of 
view of the chain theory and goes on next to the 
oxidation of hydrocarbons and other compounds. 
This is followed by an excellent account of the 
work of Moureu and Dufraisse, who have given a 
great impetus to research in the retardation of 
oxidations. The slowing down of the oxidations 
of inorganic substances like sulphite, arsenites, 
antimonites, ferrous, stannous, cuprous salts and 
organic compounds like aldehydes, chloroform and 
other halogenated substances, adrenaline, carbo- 
hydrates and allied compounds, dyestuffs, eto., has 
also been discussed. It is interesting to note that 
the rancidity of butter, cod liver oil and similar 
substances is chiefly due to their partial oxidation 
by air, and many reducing agents such as hydro- 
quinone and pyrogallol even in traces retard this 
oxidation and delay rancidity. 

In recent years, ‘anti-knock’ compounds and 
their function in motor-car engines have been 
extensively studied, and Prof. Bailey has given an 
adequate account af this work with the various 
theories that have been put forward to account 
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for it. Existing theories appear to be inadequate, 
and farther work is 


necessary. 

The protection of rubber from deterioration, the 
preservation of hydrogen peroxide from decom- 
position and the prevention of metallic corrosion 
are also considered in this book. The function of 
retarders in the setting of plaster-of-Paris and 
cement is also discussed. 

In” the last portion, the decomposition of 
numerous organic and inorganic compounds, the 
reactions of halogens with hydrogen and other 
reducing agenta and the retardation by water in 
the processes of esterification, saponification, 
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hydrolysis and the decomposition of organic sub- 
stances by concentrated sulphuric acid, have been 
summarized. A brief account of the quenching 
of fluorescence and the after-glow of active 
nitrogen has also been included. There is a biblio- 


graphy of 1,630 original papers at the end of the 
book. 


The subject-matter of this book is of considerable 
practical and theoretical importance. Prof. 
Bailey's discussion of the diverse topics involved 
is clear and exhaustive, and ted in & very 
readable form. The book should be valued and 
widely read. N. R. Duar. 


Reflections on Life 


Life Here and Now: 

Conclusions Derived from an Examination of the 
Sense of Duration. By Arthur Ponsonby (Lord 
Ponsonby of Shulbrede.) Pp. 289. (London: 
George Allen and Unwin, Ltd., 1986.) 10s. 6d. net. 


HIS rather unusual book of reflections on life 

not only gives us in effect an interesting por- 
trait of one of our greatest authorities on the type 
of date which characterize the ‘commonplace 
book’, but also an unexpected plea for individual 
action in support of high ideals, whether of peace 
or of social reform. Lord Ponsonby has long been 
ocoupied with thought on the nature of time and 
on our appreciation of its meaning and value in 
the art of living. He now advances a general 
argument based on an analysis of the sense of 
duration, and relying on the acientiflo attitude of 
Huxley’s generation, he tilts valiently at organized 
religion as he conceives it. The idea of personal 
imm is challenged, and ite rejection appears 
to be inspired largely by his contention that too 
much time is occupied in vain speculations about 
the future to the neglect of the present. 

If Lord Ponsonby appears to overstress the 
logical part of man’s nature, there is nothing in 
this finely written plea for more effective use of 
the immediate moment to control the duration of 
our living which can possibly impede that rap- 
prochement between science and religion for which 
Smuts and others have been pleading. Not even 
those whose convictions he brushes on one side— 
not always on the most convincing grounds—can 
fail to recognize the dignity and sincerity of his 
plea for a better use of our present term, of the 
proper use of the new in the here, ofthe moment as 
it passes in our own environment. He gives us wise 
words on the small matters which make up the art of 
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living, but moet will weloome the book for its 
inspiring idealism. Planning the future, he claims, 
is better for the mind than analysing the past, and 
if he is impatient with creeds it is perhaps mainly 
in so far aa they impede progress. 

Lord Ponsonby believes in individuality, and 
nowhere is this clearer than in his plea for a 
courageous stand for peace. “Our forefathers 
certainly would be unable to discover any element 
of glory in modern warfare; but they would 
observe in the world a noticeable depreciation of 
the value of human life.’ The warm human 
sympathies of the writer are as conspicuous as ' 
the sincerity of his thought and the lucidity of his 
diction, and they lead him to a final plea for 
action and service which is poles asunder from the 
frenzied plea of the demagogue to “do something". 
Ita calm and dignified courage should win the 
sympathy of all who appreciate the inspiring 
personality imprinted upon that plea: “Now is 
the greatest of momenta, the most real thing of 
which we can be aware.... To seize it as an 
opportunity means bracing ourselves up for 
action, decision, bite, endeavour . . . not vague 
resolutions but insistent occupation, not irresolute 
hopes but intent purposes, not languid aspirations 
but ready service, not ‘Time will tell’, but ‘I 
will tell Time’ . . . the errors of impetuosity are 
far lees serious than the errors of caution and 
indolence and the enervating paralysis of pro- 
crastinatlon. . . . There is no failure exoept in 


These are no pages from a dilettante’s notebook, 
but a glimpse into the soul of one who has made 
time his servant, and himself compelled the hours 
to suit his intentions, the’ minutes to serve his 
purpose. M 

E. BumnmrwAN. 
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‘Trade Marks in India 


The Law of Trade and Merchandise Marks 
in India 

By Dr. 8. Venkateswaran. Pp. lxxx +767. 
(Madras : Madras Law Journal Office, Mylapore ; 
Calcutta : Law Book Oo., 1937.) 20 rupees. 


TE year in which &n amending Trade Marks 
Bill is passing through Parliament in England 
is singularly appropriate for the appearance of & 
book on trade marks in India. The book is not 
only in itself an excellent and comprehensive guide 
to English trade mark law, but is also a most 
powerful argument for the trade mark legislation 
in India that ita author desires. The position 
to-day in India is very much the same as it was 
in England before 1875; the owner of & trade 
mark can only attempt to protect his righta by a 
cumbrous pessing-off action or’ by invoking the 
Indian Merchandise Marks Act, under which the 
onus is on him to prove his entitlement, and a 
succesaful action can give him neither damages 
nor an injunotion. 
Simplicity and a reasonable degree of certainty 
can only be attained by direct trade mark legisla- 
tion, for which there has been a demand since 


1877. Mr. Venkateswaran, the author of the work _ 


under notice, an examiner in the Indian Patent 
Office, has a melancholy tale to tell of the abortive 
efforts that have been made to secure such legisla- 
tion. Agreement on the need has not been &ocom- 
panied by agreement on the method, and India, 
unable to join the International Union for the 
Protection of Industrial Property, by reason of the 
absence of trade mark legislation, has only privately 
run registers to show as the result of sixty years 
of persuasion, petition and argument by chambers 
of commerce and other interested bodies m India 
and the United Kingdom 

One of the great difficulties about trade marks 
is to be found in the fact that they are dealt with 
in most countries by the same Government depart- 
ment that handles patents. This encourages the 
idea that the two forms of protection are alosely 
parallel. In fact, patents and trade marks have 
considerable fundamental differences, which were 
not clearly realized, for example, in the United 
States, for the greater part of the nineteenth 
century. The delay in getting adequate legislation 
in India will be regarded less harshly when it is 
realized that, in the United States, Thomas 
Jefferson was recommending trade mark legislation 
so early as 1791, and not until 1905 was there 
water-tight legislation there, a first Act of 1870 


having been declared, more Americano, uncon- 
Btitutional. 

Mr. Venkateswaran, who is completely up to 
date, has a good deal to say about the Goechen 
Committee on Trade Marks, the report of which, 
issued in 1934, forms the basis for the English 
Trade Marks Bill. He is not only in favour of 
Indian trade mark law following the British model 
in general but also advises, with a varying degree 
of insistence, the adoption of most of the recom- 
mendations of the Committee. He approves, for 
example, of assignment in gross, but is doubtful 
of the applicability of Clause 8 to India, feeling 
that, in her present state of industrialization, abuse 
might arise there if the names of ‘‘registered users" 
as well as those of the actual proprietors could be 
entered on the register. Nor is he altogether 
happy about the marks, introduced in England 
in 1905 and used to indicate certification by some 
competent authority of the origin, material, 
acouracy, etc., of goods so certified. On one point, 
the division of the Trade Mark register into 
Part A and Part B, he advises a clean breakaway 
from ish practice. He feels that the effective 
demand for Part B is relatively small in Great 
Britain, and in India oan be ignored. But’he goes 
further and states that the difference between the 
requirements for the two parts is neither clear nor 
well-explained by the English courta, and refers 
in support to Mr. Justice Romer’s remarks in the 
“Liverpool Cables” case to the effect that it was 
doubtfal whether there was any difference between 
“adapted to distinguish" and “capable of dis- 
tinguishing", and that if a mark did in fact 
distinguish, it should be adapted to distinguish. 

Cotton marks, for very obvious reasons, are of 
the first importance to India, and Mr. Venkates- 
waran has very definite views about the shape that 
relevant Indian legislation should take. He would 
allow the registration of word marks for cotton 
goods but not that of line headings. He quotes 
with approval in connexion with word marks some 
of the rules of the Bombay Mill Owners’ Associs- 
tion, which has a register of trade names, but 
suggests that the exclusion of the names of gods, 
goddesses and mythological persons from this 
private register is definitely on the harsh side and 
sets an example not to be followed when an official 
register is set up. 

There should be no disagreement about the need 
for trade marks legislation in India, and there 
should be the minimum of disoussion before it is 
decided that the legislation must be on a purely 
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Federal and not on a States basis, the experience 
of the United States alone being quite sufficient to 
make & decision in favour of a strictly central 
system inevitable. Sufficient has been said, how- 
ever, to show that there will be considerable 
debate on detail and even on certain major pomts 
of principle before trade mark India leaves the 
‘law-lees’ company of Monaco, Sarawak and the 
Solomon Islands and is able to take her place as & 
full member of the International Union. 

When active consideration of prospective legisla- 
tion for India does take place, it is inconceivable 
that Mr. Venkateswaran should not be called into 
consultation, for his book shows him to have both 
a masterly grasp of principle and a keen perception 
of detail. Sir Courtney Terrell, chief Justice of the 
Patna High Oourt, says in an introduction to the 
book that it astonished him to find “that legal 
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principles should be so admirably expounded by 
one who is not professional lawyer” and rein- 
forces from his wide experience at home and in 
India the author's demand for action to end the 
chaos that exista in a country where no action for 
infringement of a trade mark can lie and the actual 
form of action possible—and the decision—may 
vary from one provincial court to another. 

In a work which was merely an industrious oom- 
pilation, the fact that there were some two thousand 
five hundred actions listed in the table of cases 
would normally go to show the practitioner that 
the book was worth acquiring. It is mentioned here 
only to indicate that though Mr. Venkateswaran 
has produced a powerful large-scale propaganda 
document, he has at the same time written a first- 
class text-book very suitable for the Indian and 
far from being unsuitable for the English student. 


A Survey of Psychopathology 


Modern Discoveries in Medical Psychology 
By Dr. Olifford Allen. Pp. x+280. (London: 
Macmillan and Co., Ltd., 1987.) 88. 6d. net. 


. CLIFFORD ALLEN gives & general 

survey of the recent history of peycho- 
pathology suited for the medical man or the 
intelligent layman. He rehabilitates Mesmer as 
an honest worker whose results, though given a 
wrong explanation, were nevertheless worthy of 
that investigation which was denied them. He 
might have shown the parallel between Mesmer 
and Charcot, for the latter’s resulta were genuine 
but misunderstood phenomena, the anatomical 
nervous system taking the place of Mesmer’s 
magnetism in a spurious explanation. 

Janet's work, with his theory of dissociation of 
consciousness, prepared the path for Freud, and 
to this period belong Morton Prinoe's studies of 
multiple personality. The description of the gradual 
nature of Freud’s discoveries helps to their under- 
standing, though the necessary condensation of 
material does rather lees than justice to this 
important stage of development. Dr. Allen 
defends the use of what he perhaps wrongly 
calls mechanistic devices and mental mechanisms, 
by which he means those theoretical constructions 
giving & spatial and dynamic view of mental pro- 
cesses. One might, however, object to the per- 
sonification by which the superego “can still 
wreak ità revenge on the patient by making him 
have a terrible sense of guilt, and sometimes 
«compel him to do something for self-punishment”’. 


The &uthor is fair towards Adler’s theories, but, 
like everyone with practical experience of analytical 
procedure, finds them incomplete and unsatisfying, 
though clinically useful because of their easier 
demands and avoidance of emphasis upon sexuality. 
Jung receives credit for his work on psychological 
types, but the author accuses him of spoiling the 
technique of Freud “by the addition of a hotoh- 
poteh of religion and mythology which cannot act 
in any other manner than as suggestion”. 

Kretschmer and Pavlov are adequately handled, 
but only one phrase (on p. 277) indicates that 
Pavlov is by some people placed in opposition to 
Freud, and regarded, indeed, as having made 
psychology unnecessary. This oppoettion can be 
understood only by & knowledge of the historical 
conflicts in medicine between animista and vitelista 
on one side and iatro-physicista on the other, 
which form a continuous series with present con- 
troversies and depend not upon knowledge but 
upon basic differences of outlook. This is a field 
of interest that Dr. Clifford Allen has not ap- 
proached. 

The author’s sim of presenting current views is 
efficiently carried out, but a unifying summary of 
the position to-day would have been weloome. There 
is fortunately among the younger generation of 
psychiatrists and peychotherapists an agreement 
upon certain fundamental principles which the 
author’s scheme of presentation cannot canvey to 


-the reader. His Hterary style is straightforward 


and simple, and he has made the subject d 
without shirking its difficulties. 
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A Text Book of Trigonometry: ` ` 

for Colleges and Engineering Schools. By William H. 
H. Cowlea and James E. Thompson. Pp. x+873. 
(London: Chapman and Hall, Ltd, 1986.) 12s. 6d. 
net. 


80 many books on trigonometry are published that, 
when a new one makes its appearance, especial 
characteristics are naturally lobked for. The present 
volume is much larger than usual, but it surveys a 
wider field as the course is intended to be a prepera- 
tion for the study of higher mathematics, physical 
science and engineering. The authors state that 
several new and unique features are developed in 
the presentation of the subject, and this claim is 
well substantiated, for the fundamental principles 
of trigonometry are not dealt with m a piecemeal 
fashion so common in many books. Circular functions 
are, for example, defined generally at the begmning ; 
radian measure, too, is introduced at once and used 
throughout the course. The discussion of complex 
"numbers, expansions in series and general analytical 
trigonometry is not only thoroughly sound, but also 
is more interesting and complete than is usual. Two 
chapters are devoted to the manifold applications of 
the subject to surveying, mechanics, geodesy and 
astronomy. Instructive chapters are also given on 
logarithmic computation and the use of the slide 
rule, whilst emphasis is rightly laid upon accuracy, 
precision and significant figures im ‘all numerical 


- work. Considerable attention is also directed to the 


analysis of problems and the reduction of the formule 
deduced to & suitable form for numerical evaluation. 

The student is provided with a large number of 
varied exercises to which answers are supplied, and 
some very useful. tables are given at the end. The 
book is certainly well adapted to the purpose for 
which it was written, and reveals that trigonometry 
is something far more interesting than the mere 
solution of plane triangles. 

F. G. W. B. 


Moeurs et coutumes des indiens sauvages de 
l'Amérique du sud 

Par Marquis de Wavrin. (Bibliothéque scientifique.) 
Pp. 656+16 plates.- (Paris: Payot et Cie, 1087.) 
60 francs. 


E 
closely printed pages, the Marquis de Wavrin has 
embodied the resulta of fifteen years of travel and 
observation on five journeys of exploration among 
the lesas-known Indians of South America. He has 
oovered a wide territory, for there is scarcely a part 
of the continent which he has not visited in that 
period; but his most entertaining and informative 
(in the anthropological sense) material is drawn from 
the various peoples of the Amazonian region. His 
method is anecdotal rather than systematic, except 
that he has classified his data into chapters according 
to subject, covering material culture, social organiza- 
tion, relations of the sexes, religious beliefs and 
folklore. 

Although amusing and instructive enough to read, 
the unfortunate lack of method, by which the date 
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from widely separated tribes are massed together 
without order or discrimination, makes it a source 
book for the delver after facta, rather than an ethno- 
graphical treatise. This is especially to be regretted. 
as the author is an acute and careful observer. 
Perhaps he will conform to the suggestion made by 
M. de Créqui-Montfort in the preface, and produce 
a more formal account of his resulte later. 


Thermodynamic Theory of Affinity : 

a Book of Principles. By Prof. Th. De Donder and 
Prof. Pierre Van Kyseelberghe. Pp. xx +142. (Stan- 
ford University, Calif.; Stanford University Press ; 

London: Oxford University Prees, 1986.) 185. ed. 
net. 


` Tutors of afinity bave interested physical 
chemista for a considerable time ; moreover, greater 
recognition is now being given to such concepts as 
aids in the interpretation of experimental results. 

The book now before us represente an essentially 
synthetic outlook, and the introduction of the terms 
“uncompensated heat” and “degree of advancement 
of & reaction” gives the basis upon which it is written. 
The former expression is simply the dQ’ of Clausius 
under & slightly new guise, the latter (E), however, is 
decidedly interesting as representing the state of a 
chemical system; its time-derivative is a rate, 
which leads at once to a criterion of equilibrium. 
These two quantities are combined in the funda- 
mental hypothesis that dQ'/d5 is independent of any 
particular relation between the pressure, temperature 
and ‘‘degree of advancement” during a reaction. A 
detailed analysis leads the authors to identify this 
coefficient with the affinity. 

In general, the treatment developed in these pages 
is suitable for obtaining straightforward solutions to 
probleme like Le Chatelier's principle; another 
volume is promised, to deal with applications and 
numerical examples. F.I.G. R. 


‘Freud and Marx: 


a Dialectical Study. By R. Osborn. Pp. 285. (London : 
Victor Gollancz, Ltd., 1987.) 8». 6d. net. r 

Ix this comparative study—the first of ite kind to be 
undertaken—the author emphasizes the importance 
of a closer study ‘of paycho-analysis by Marxists, of 
Marxism by psycho-analysta and of both by the 
general public. He maintains that as psycho-analysis 
teaches us to recognize that unconscious motives are 
at work in us all the curriculum of the Marxist 
should inolude a study of the unconscious mind, both 
Freud and Marx being pioneers in revolutionary 
psychological discoveries. 

The: work contains a study of the relationship 
between Freudian ‘and Marxist theories regarding 
primitive society, the materialistic conception of 
history, religion and dialectical materialism. In 
conclusion, the author declares that “the Marxist 
without knowing something of the subjective side of 
man’s life will remain one-sided, as will the Freudian 
who misconceives the objective situation in which 
man's subjective life expreasen itself” 
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Physical Investigations on Falling Snow" 


[In this article I have uséd the nomenclature with 
which I have endeavoured to standardize the Hnglish 
names of the various snow forms. Prof. U. Nakaya, 
who had not seen my work when preparing his papers, 
has now agreed +o follow this, except that he pro- 
poses to continue to call a particle of falling snow a 
‘mow crystal” in to my “snowflake”. As 
all mow, whether falling or having lain on the ground 
for months, is crystalline, the word “snow ? ig 
likely to lead to ambiguity. I admit that “snowflake” 
("Eimple" for a si crystal; “compound” for an 
assemblage) is not ect, but until a better word is 
devised it must, I fear, remain.—G. 8.] 


"| 8s researches which form the subject of this 

` article were carried out by Nakaya and his 
asistanta at Sapporo and Mt. Tokati in the island 
of Hokkaido, the most northerly member of the 
Japanese archipelago. Ukitirô Nakaya, who is 
professor of physics at the Hokkaido Imperial 
University, has been studying the general subject 
for many years, but the special work of which the 
results are now given was done during the winters 
of 1983-35. 

. Nakaya commences his researches with a pre- 
liminary examination of the problem of snowflake 
structure in an attempt to find a method of clasaifi- 
cation for the many varying types, and of ascribing 
to each the conditions favouring its development. 
He wonders at the marvellously symmetrical form 
of the dendritic branches of a flake. ‘There is 
apparently no reason for a twig. . . to grow from 
one main branch when a corresponding twig hap- 
pens to extend from another main branch. . .. 
We must suppose the existance of some means 
which informs other branches of the occurrence of 

`a twig on & point of one branch.” He -suggests, 

but with doubt, the possibility of a bud of the 
twig causing a distortion of the lattice, which is 
transmitted to the other branches. 

It seems simpler, however, to believe that, as I 
have suggested elsewhere, “changes in the scheme 
of ornamentation are caused by the flake passing 


* Based on a series of papers Prof. U. Nakaya and his 
m the Jowrnal ef the ef Science, Hokkaido 
Imperial University, under the following titles ; 


, (1) "Bnow Crystals observed in 1033 at and some 

tons with Meteorological Conditions” (T, 1, No. 5, Feb. 1934). 
cuin Un and Hoxplanstion of Snow Crystals observed in 

goo ier of 1008-94 at Tokati and at Sapporo (U, 1, Mo. 6, 


(3) “On the Mieotrical Nature of Snow Particles" (H, 1, No. 6. 


Deo. 1934). 


(0) “On the Artifical Produstion of Frost with reference 
oe Moochantam of Formation of Snow ’ Q1, I, No. 7, Oot. 
"Notte on Irregular Snow Orystale and Snow Pellets” Qi, 1, 


(7) 
No. 8, April 1920). B 
“General Clesmifleation of Snow Crystals and their Freque 
of Ooourrenos" (i, 1, No. 9. Dec. 1934). T 


through different temperature and concentration 
gradiente'":, and clearly each portion of the flake 
would normally come under these changes at the 
same instant and so symmetrical growth would 
be promoted. - 
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(a) Frosr orverats (photograph by Mr. Hatakeyama). 





(b) Oonnesponpire sxowrtaxs (photograph by U. 
Nakaya).  MaaxrricATIOMN, 21. 


Fig. 1. 


One of the most important features of Nakaya’s 
work was the designing of an apparatus for making 
hoar and rime under controlled conditions of 
temperature and humidity. Both these forms, 
incidentally, are crystalline, and I must respeot- 
fully join issue with Prof. Nakaya in his statement 
that rime, which consists of frozen water droplets, 
is amorphous. Previous to this he had shown that 
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hoar orystals (which result from the sublimation 
of water vapour upon fixed objeote as opposed to 
the moving nuclei of snowflakes) correspond in 
form with the flakes. In other words, we get 
needle, plate and dendritic forms of hoar just as we do 
of the snowflake (see Fig. 1). Arguing by analogy, 
he assumes the following ae for snow: that at 
the highest supersaturation the needle type 
develops, next the dendritic, then an ‘intermediate’ 
form, then the plate, the pyramidal, the prism, in 
that order, and, at the lowest supersaturation, 
prisms with one side extended in a plane. Nakaya 
notes that this rare type of snowflake, although 
occasionally seen at Sapporo, has apparently 
never been reoorded elsewhere. 

The most surprising result is that the needle 
and prism appear to oooupy different ends of the 
goale, indicating not merely different conditions of 
formation but perhaps even & baaio difference in 
type. This is, I think, quite contrary to general 
belief, and further proof will no doubt be forth- 
coming. Two different types of needle are de- 
soribed—a single elongated form, and a bundle of 
thin pillars. The latter, Nakaya believes, indicates 
the advent of warmer conditions. 

Full justice cannot be done to this line of 
research in the confines of & brief account, but its 
results, if substantiated, ought to prove of great 
meteorological value. Nakaya realizes this in the 
following words: “The delicate form and design 
of a snow crystal must form by developing step 
by step while it is falling through the various strate 
of the atmosphere, and the authors consider that 
the structure of the atmospheric layers may be 
inferred to some extent by investigating in parallel 
the structure of snowflakes.” With this I cordially 
agree; before having the adyantage of. seeing 
Nakaya’s work, I had written, *An elaboration [of 
the conditions under which snowflakes grow] might 
prove of the greatest value to meteorology”, 
although, as Nakaya says elsewhere, no simple 
relationship has yet been found ; nor do I think 
that the problem can be solved until captive 
balloon ascenta for the investigation of the upper 
air can be systematically made. 

Nakaya's views on the subject of irregular or 
malformed snowflakes are most stimulating. Al- 
though stressing the exquisite symmetry of or- 
dinary snowflakes, he points out that absolute 
and complete symmetry is never in fact attained, 
and that complete malformations are far more 
common than . previous writers, Bentley for 
example, have led us to believe. Nakaya describes, 
inier alia, flakes deformed by the subsequent 
attachment of & seoond nucleus on which further 
growth takes place. Other deformations are, he 
says, due to the supply of water vapour from & 
‘one-sided direction’, due, I imagine, to the flake 
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fallmg irregularly. These irregular crystals are 
observed to fall in great frequency for æ few 
minutes and then cease entirely. From this 
Nakaya has been led to think that these irregulari- 
ties are not merely chance occurrences, but are 
caused by definite and, ultimately perhaps, 
ascertainable causes. I suggest that another factor 
may be responsible for the malformation of snow- 
flakes. Dewar showed that electrical stimuli have 
a strong accelerating influence on the sublimation 
of water vapour. Is it not possible that these in 
some way, a8, for example, by the sudden advent 
of & new electrical charge, might cause irregular 
growth 1 

Nakaya also states that “a snowfall usually 
consisted of several types of snow and sometimes 
almost all types of flake were found in a single 
snowfall. Occasionally only dendritic plane flakes 
were observed 9+ a given moment. These would 
continue for a short time, and then another type 
would begin to mix with them; after some time, 
a third type would take ite place; and so on". A 
graphic table shows these happenings in detail. 
The investigator everywhere emphasizes that his 
results are those found in Hokkaido only. I have, 
however, on many oocasions observed this sequence 
of types in the Alps. 

Nakaya commences the paper which deals with 
the classification of snowflakes, and which gives 
the impression of being the raison d’être of these 
researches, with notes on previous classifications 
such as those of Nordenskidld, Hellmann and 
Pernter, which divided the flakes into plates, 
columns and their combinations. Humphreys 
ddded triangular plates and twelve-sided plates. 
“These classifications,’ Nakaya writes, “are in- 
clined to attach too much importance to the 
regular orystels or the simpler form. The feature 
of the present classification is that we regard all 
the flake types as of equal importance, such as 
irregular [plane] crystals and those consisting of 
& spatial assemblage of plane branches, both of 
which are, as a matter of fact, no less frequently 
observed among the natural snow crystals." This 
last point, which I have italicized, is stressed 
throughout Naksysa's work. 


THe GXNXERAL COLABEIFICATIOX oF Swow ORYNTALA 
(In this o&se Nakaya's nomenclature has remained unaltered. 
Greupel ts, of course, our soft hall ) 
L Keedie crystal. 
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IIL Plane cryzial. 
(1) Regular orystal developed In one plane. 
(a) Stellar form. 
(5) Plane dendritio form. 
(e) Crystal of areal extensions 
(d) Phe. 
(s) Plate with extensions at corners. 
(f) Stellar crystal with plates at the ends of branches. 


IV. Combination of column and plans crystals. 


What Nakaya terms a “bullet” is very much like 
the cup crystals so often found in hoar deposits, but 
never hitherto recorded in falling snow*. I also sug- 
gest that the “amorphous snow” consists, in reality, 
of wind-comminuted snow particles. Nakaya is able 
to confitm the belief that columnar crystals fall 
when the upper air temperature is low, but states, 
as I have always maintained, that temperatures at 
the surface have little or no bearing on this. 

This olassiflcation—or perhaps it should be 
called grouping—will probably in time give place 
to one based on more essential crystallographic 
factors, and even, perhaps, on varying internal 


structures of the ice, but it certainly goes further, 





PLANS DEMDRITIO SNOWFLAKE. MAGNIFICATION, 27:5. 


and gives us a far better idea of the problem, than 
any that have preceded it. 

Among what might be called the by-products 
of the researches the following point is of special 
interest, namely, that the mean thickness of a 
large number of- dendritic flakes measured is 


NATURE 


347 


0-01140-0015 mm. and is remarkably constant, 
the smallest being 0:009 mm. and the largest 
0-015, although the diameters of the flakes 
measured varied from 2-35 mm. to 5-0 mm. 

On the subject of the formation of soft hail, 
Nakaya found that it has a very low density, and 





HNXAQOMAL PLATH WITH DENDRITIO EXTENSIONS. 
MAGNIFICATION, 86-2. 


therefore possesses large interstitial air spaces. He 
repeats the fairly well-known fact that all degrees 
of development of soft hail can be found, from 
snowflakes decked with a few frozen cloud-droplets 
to assemblages of ice pearls entirely hiding the flake. 
The satisfactory theory of the development of 
conical soft hail unita put forth by Prof. Kéhler‘ 
had probably not been seen by Prof. Nakaya. 

Some space is devoted to the sizes of snowflakes. 
I believe, however, that conditions often favour 
continued growth -during travel over a very long 
vertical distance, so that size is largely dependent 
on length of travel and is thus fortuitous. Never- 
theless, the notes on the relative sizes of the 
various types are interesting. 

Dealing with the electrical nature of mow, Nakaya 
found that “‘the number of the negative particles in 
general far exceeded that of the positive, being 68% 
of the total 1474 particles observed”. When 
(frozen) water droplets were attached to the par- 
ticles, the charge was predominantly positive. 

Referring to the subject of the fall of individual 
flakes in relation to their masa and shape, a series 


C ) € ) (en jaos.) A 
mm. mgm.) (em 

drop* 
Needle 1 58 0-004 50 1* 
Plane dendritio 3-26 0-043 31 1/0 
Spatial dendrites -4-15 0-146 57 1/5 
Sundry small flakes 2-15 0-064 50 is 
Flake with droplets 2-45 0-176 100 1/5 
Soft hail 215 0 80 180 1/156 
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Each of the eight papers is illustrated with care- 
fully captioned photomicrographs, from which those 
in this article have been reproduced. Nakaya’s 
technique of photographing snowflakes is exquisite 
and far superior to any that I have seen. While 
following the general method employed by W. A. 
Bentley, he gains both in accuracy and, incident- 
ally, in artistic effect by not trimming the margins 
of the flakes, and by reproducing the photographs 
on a light instead of a dark background. Remark- 
able and beautiful as was Bentley’s work*, its 
re-publication has lost in soientifl value by the 
omission of the degree of magnification and of 


meteorological conditions obtaining at the time of ` 


the collection of the flakes. Nakaya’s work is a 
continuation of and improvement on Bentley’s. 
What we must now hope is that Prof. Nakaya 
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will continue his researches. Some of his results 
are only tentative, and some of his later work ad- 
mittedly negatives his earlier, so that a sum- 
marized version of the results of the whole eight 
papers in the light of his most recent experiments 
would add greatly to their value. Be all that as 
it may, there is no doubt that the work in total 
adds very considerably to our knowledge of the 
nature of falling snow. G. Sauieman. 


!'"Bnow Staucture and Bio Fields’, p. 36 (Macmillan, 1989). 

* ind, p. 40. 

* Nakaya has sinoe written that this form is a modification of the 
hollow oup orystal 


"According to Schmidt, W, Bits, Ber Wren, 118, 71 (1909). 


* “Snow Crystals’, A. Bentley and W J Humphreys (MoGraw- 
Hil Book Co, Ina, LAE York, 1 


Mendel, Morgan and Genetics 


By Prof. E. W. 


"TH modern science of genetics has acquired 
an enormous extension. As Prof. McDougall 


has said, it has swept over North America like 
& whirlwind. Everywhere chairs in genetics have 
"been established, nay more, in some places special 
chairs in ‘Drosophily’ devoted to the exclusive 
study of this type-animal. Ite votaries claim that 
in this Baienoe are to be found the solution not 
only of all the questions of the origin, propagation 
and improvement of our domesticated animals and 
cultivated plants, but also of the origin of species 
and evolution. Nevertheless, as time went on, the 
fair prospects of the science darkened. The hope of 
getting an unlimited number of new and valuable 
varieties was disappointed. As one of the professors 
of this science has ruefully expressed it, ‘The 
qualities that mendelize are not those which are of 
any value to farmers and those which farmers value 
do not mendelize." Anyone who reads, as I do, the 
minutes of the Agricultural Research Council, which 
contain an account of all the agricultural experi- 
mente seeking Government aid which are being 
carried outin Great Britain, must be struck with the 
fact that Mendeligm is scarcely ever mentioned. 

If ‘genetics’ be defined as the study of heredity 
free from presuppositions, then this study will be 
readily acknowledged to be a most important 
branch of the science of biology. But in practice, 
‘genetics’ means the interpretation of hereditary 
phenomena according to fixed rules or postulates 
which were worked out by the late Dr. W. Bateson 
in Great Britain and by Prof. T. H. Morgan in 
the United States. 


MacBride, F.R.S. 


The discovery by Mendel of the facts of alterna- 
tive inheritance and their rediscovery by Bateson 
and Oorrens were hailed as the greatest advance 
in biology since the publication of ‘The Origin 
of Species”. The first question to be asked is 
whether what Bateson called ‘unit-factors’ and 
which are more frequently termed ‘genes’ have 
really the significance which has been attached to 
them. Mendel himself did not suppose that the 
phenomena of alternative inheritanoe covered 
more than a small part of heredity, but the 
persistent effort of all subsequent geneticista 
has been to crush all cases of heredity into this 
mould. 

Bateson, who had the advantage of a broad 
education in biology at & time when in fame and 
brilliance the Cambridge School was at its zenith, 
really did most, especially in his later years, to 
clarify the poaltion. He showed that alternative 
characters or ‘allelomorphs’, as he termed them, 
were related to each other in such a way that the 
dominant was characterized by something which 
was absent in the recessive. This definition was 
afterwards altered to stronger and weaker ex- 
pressions of the same character. The classical 
experiments on peas will illustrate this point 
clearly. Yellow peas are dominant to green peas. 
But all peas when immature are green; the yellow 
pea on ripening transforms ita chlorophyll into 
etioin whereas the green pea stops short in its 
development. Similarly. round peas are dominant 
over wrinkled peas. Again, all young peas are 
round : in dominants, the round form is retained 
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owing to the transformation of an adequate amount 
of sugar into starch, but in the wrinkled peas less 
starch is found and an amount of sugary solution 
remains, and when this dries up in ripening, & 
ahrinkage oocurs which leads to a wrinkled seed- 
coat. When, therefore, two parents mate and each 
has some of the specific characters in their dominant 
form, this merely means that some of the specific 
characters are more strongly marked in the mother 
and some in the father. It is sometimes poasible 
to mate two forms such as & regular sea-urchin 
and a heart-urchin which have been distinct for 
millions of years, and in the offspring the paternal 
influence may sometimes show and at other 
times the maternal. In picking out & recessive 
as a new variety to be propagated, we are really 
selecting a weakened form. As he grew older, 
Bateson became more and more convinoed that 
an increasing number of cases of inheritance 
could not be brought under the Mendelian laws 
at all. 

But the great extension which ‘genetics’ has 
attained in recent years is undoubtedly due to 
Morgan. He has, with a certain amount of justice, 
been termed the founder of the science of genetics. 
As is well known, in the ripening of the nuclei 
of the sexual cells a stage ocours which is known 
as ‘meiosis’. In this stage, the paternal and 
maternal chromosomes approach each other in 
pairs and appear to come into actual contact with 
one another ; they then separate, and half go to 
one pole of the nucleus and half to another. The 
nucleus then divides and the number of chromo- 
somes is thus reduced to one half: the sexual cell is 
now ready to unite with another one with & simi- 
larly reduced number of chromosomes and so in 
the zygote the full number is restored.. Now, 
according to Morgan, when meiosis takes place, 
the pairing chromosomes are very long and 
spirally twisted, and Morgan assumes that they 
break and exchange portions of their substance. 
If, then, the Mendelizing factors are based on 
discrete material particles situated in definite 
positions in the chromosome, the transference of 
dominant characters from one partner to another 
could be accounted for. Further, if two factors 
were situated near each other in the chromosome, 
it might be expected that the break would occur 
in such & manner that the separated piece would 
contain both factors. In this way, the association 
of two factors in inheritance was explained. The 
farther apart the position of the factors in the 
chromosome the more seldom would they be 
included in the same broken-off piece, and by the 
relative frequency of their association enthusiasts 
have attempted to construct a map of the chromo- 
some and even to reckon the distance of two factors 
(in ‘centimorgans’) from each other. 
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It may appear to some readers that this whole 
theory is & rather risky castle of cards to erect on 
the basis of certain very dubious assumptions ; 
and it is one of the main purposes of this article 
to show that these assumptions are incorrect, and 
consequently the whole chromosome theory falls 
to the ground. The question which we wish to 
put is whether the appearances of two long chromo- 
somes slightly curved around one another are really 
an expression of meiosis or not. In my opinion, 
this question has been definitely decided in the 
negative by two researches, namely, "The Sper- 
matogenesis of Lepidosiren " (Quart. J. 


Micro. Sci., 57, 1911) by Dr. W. E. Agar of Glasgow 
(now professor of zoology in the University of 
Melbourne) and '"T'he Meiotic Phasein Vertebrates’ i 
by Prof. C. E. Walker of the Department of Oyto- 
logy in the University of Liverpool. The latter 
research was published in two papers, namely, 





Fig. 2. 
THE ‘SECOND’ MEIOSIS 
OF LEPIDOSIZE y 


OF LEPIDOSIREE 


‘The Meiotio Phase in Triton vulgaris" (Proc. Roy. 
Soc., B, 98; 1925) and "The Meiotio Phase in 
Certain Mammals” (Proc. Roy. Soc. B, 99; 1926). 

Agar’s researches were suggested to him by his 
teacher, Prof. Graham Kerr. This was a stroke 
of genius on Prof. Kerr’s part. He argued thus: 
if so much irnportance is attached to minute details 
in the ripening process of the nucleus, would it not 
be essential to study them in the largest nuclei 
available? He knew well that the nuclei of the 
sexual oells of the testes in Lepidosiren were 
gigantic, so large indeed that it is impossible to 
include one of them as a single microtome section. 

Agar found the ripening process beginning with 
the apparent apposition of two long chromosomes 
in the manner described by Morgan, and as he 
was at the time an orthodox geneticist, he inter- 
preted it in the same manner. But to his amaze- 
ment, when the putative meiotio partners separated, 
they shortened and condensed and the same 
partners then underwent a second meiosis during 
the ripening of the same nucleus! The so-called 
first meiosis as described by Agar is shown in 
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Fig. 1; the second in Fig. 2. In the ‘second’ 
Meiosis it can be seem that the chromosomes are 
reduced to short rounded nodules, and any supposi- 
tion that they could break and exchange pieces 
of substance is obviously ludicrous. 

But Agar’s supposition that the same two 
partners could undergo meiotic pairing twice in 
the same ripening oyole is clearly incredible, and 
the account given by Dr. Walker unravels the 
mystery. By his researches, which were begun on 
the newt in his first paper and continued on 
several mammals in his second paper, he has 
proved conclusively that Agar’s ‘first meiosis’ is 
not a meiosis at all but a belated ordinary division 
of the nucleus. This begins in the telophase of the 
preceding division of the sexual cell. When this 
division is complete and the daughter nuclei are 
pessing into the resting phase, the telophase ‘fila- 
ments can be seen to be split. In the resting 
phase this split disappears. But in the subsequent 
stage of activity, when long thin threads begin to 
be differentiated (the so-called leptotene stage), 
the split reappears and the separating chromo- 
somes have been mistaken for meiotic partners. 
The pictures drawn by enthusiastic geneticista of 
long chromosomes with nodular thickenings oppo- 
site each other as proofs that similar ‘genes’ 
attract one another, are simply the expression of 
the division of moniliform chromosomes. 

If, then, it is impossible to talk of ‘genes’ being 
in any particular chromosome—or of breaking and 
crossing over—it is difficult to see what remains 
of modern ‘genetics’. As readers of NATURE are 
well aware, I am convinced that funotional 
heredity, in other words, the handing on in some 
degree of habits acquired in one generation to the 
next, has been finally proved to be true, and this 
principle once admitted is sufficient to explain 
evolution and the origin of natural races and 
species. But the question of the origin, nature 
and inheritance of mutations, otherwise ‘sporte’, 
remains to be dealt with. On this subject & great 
deal of light has been thrown by Prof. Mohr, of 
the University of Oslo, in a paper entitled “Uber 
Letalfaktoren mit Bertiksichtigung ihres Ver- 
haltens bei Haustieren und beim Menschen” 
(Zestschrift für induktive Abstammungsund Verer- 
bungelehre, 41 ; 1926). He shows that in 
Drosophila and in other forms an astounding 
number of mutations are what he terms "lethal 
or 'sub-lethal' In Drosophila, the so-called 
‘modifying’ factors which by themselves produce 
no outward visible effect and indeed whose 
existence is assumed in order to force the facta 
into the Morgan scheme, produce no effect on the 
viability of the insect. These he places in fanciful 
comparison at the red end of the spectrum. As we 
pass towards the yellow and green we encounter 
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mutations which make & marked difference in the 


‘appearance of the insect, and these decrease the 


viability until in the blue we encounter the sub- 
lethal mutations which injure their carriers so 
much that they can only be reared in a cross with 
a normal form. We finally reach the lethal factors 
in the violet, which even in a cross cause the death 
of their carriers. He shows further that such 
mutations are distributed over all the chromosomes 
and that new lethal factors are continually coming 
into being. 

The obvious conclusion is that all mutations 
are of the physiological nature of damage to the 
growing powers of the germ, and when we con- 
sider the known artificial means of producing 
mutations, such as X-rays, heat, eto., applied to 
the eggs, this conclusion is so clear as scarcely to 
require statement. These agents kill the majority 
of eggs subjected to their influence: some resist 
them unaltered and some are half-killed and grow 
up to produce the mutations. Beneficent mutations 
which could survive in the struggle for existence 
are figmente of the imagination. 

Johannsen's demonstration that in a ‘pure line’ 
fluctuating variations are non-heritable marks one 
of the great advances in evolutionary knowledge, 
for it destroyed the basal assumption of the classical 
Darwinian theory that heritable variations in all 
directions are constantly occurring, some of which 
may chance to fit the environment and so be 
preserved. It was he who invented the term ‘gene’ 
as the cause of a mutation. About this word he 
says (“Some Remarks about Heredity,” Hereditas, 
4, 1923): "I introduced the word ‘gene’ when 
I was possessed by the antiquated spirit shown 
in Gelton's, Weismann’s and Mendels view- 
points. Here we shall try to exterminate in 
genetics the term ‘unit-character’ because it 
indicates a notion inadequate and noxious for 
genetics. The most important part of the geno- 
type does not seem able to segregate into units; 
as yet we are operating with characters which are 
superficial in comparison with the fundamental 
specific organic nature of the organism. However 
we try to analyse a genotype into factors we must 
remember that the characters of the organism, 
that is, its phenotypical features, are the reaction 
of the genotype in toto. Mendelian units per se 
are powerlee. Are the experimentally demon- 
strated units anything more than expressions for 
local deviations from the original normal state of 
the chromosomes + The Wetsmannian distinction 
between germ-plasm and soma, that is, absolute 
independence, does not exist in reality. ‘Gene’ has 
nothing to do with De Vries’s expression 'Pan- 
genes’ and their behaviour as units; the pheno- 
type is the reaction of the genotype (nature) with 
the ambient conditions (nurture)." 
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Obituary Notice 


Prof. Hans Reck^ 

Pror. Hans Reor, professor in the Institute of 
Geology and Palsontology of the Friedrich- Wilhelm 
University, Berlin, died suddenly of heert-failure at 
Lourengo Marquez on August 4, at the age of fifty- 
one years. He was on his way from Natal to Lake 
Eyaæi, Tanganyika Territory, to examine the 
locality where Dr. Kohl-Larsen discovered a human 
skull in 1985 (Natur, 138, 1082; 1936). 

Hans Reok was born in Würzburg on January 24, 
1886. He studied geology at the Universities of 
Berlin, of Munich, where he graduated as Ph.D. m 
1910, and of London, at Univermty College. Durmg 
his undergraduate years he visited Iceland in oom- 
pany with his future wife, Frl. Ina von Grumbkow, 


who survives him. In-1912 he was appointed leader ' 


of the Tendaguru Expedition of the University of 
Berlin ; in 1918, leader of the Geological Eixpedition 
to Central Africa sponsored by the Royal Prussian 
Academy; at the end of 1918, leader of the 
Olduvai Expedition of the Universities of Berlin and 
Munich ; and during the years 1915-19 he held the 
post of Government geologist in German East 
Africa, 

After the Great War, Reck had not the same 
opportunities for work in the foreign fleld. Neverthe- 
leas, he twice visited Santorin, in 1926 and 1929. He 
was a member of the second Olduvai Expedition, in 
1981, under the leadership of Dr. L. 8. B. Leakey, 
and in 1932 visited South Africa to collect foesil 
reptiles. He left Germany at the end of September 
1036 to carry out researches in the Cameroons, South 
Africa, Tanganyika and Kenya Oolony; this trip 
was interrupted by his untimely death. 

Reck’s work on the geology of East Africa is 


inadequately represented by a number of scattered 
papers. As editor and part author of the ‘‘Wissen- 
sobaftliche Ergebniese der Oldoway-Expedition, 
1913", he had the satisfaction of seeing the palmonto- 
logical resulta published im full; but the difficulty 
of raising funds caused many delays, and his account 
of the geology, which was to appear at a later date, 
was left unfinished. . Nor did he issue any technical 
description of the giant caldron voleanoes, every one 
of which he had climbed. Nevertheless, he was a 
great pioneer in this field, and his influence on post- 
War research cannot easily be estimated. 

Most of Reck’s published work relates to voloenoeg, 
on which he was & leading authority. He appears as 
a Mitarbeiter in the first part of the Zeitschrift für 
Vulkanologie (1911), and as joint editor in 1928. In 
addition to many papers and numerous reviews con- 
tributed to the Zeitschrift, he published in 1928 “Die 
Hegan Vulkane” and ‘Physiographische Studien 
uber vulkanischen Bomben". An exhaustive mono- 
graph on Santorin, completed just before he began 
his last journey, ia in the press. 

Tall, fair, and blue-eyed, Reck was a Bavarian of 
the finest type. His sunny disposition and upright 
character endeared him to all who had the privilege 
of his friendship. Hunself incapable of an ungenerous 
thought or act, he was unable to understand them in 
others. In addition to his scientiflo pursuits, he found 
time to form a small but choice collection of Arab 
art, to become a gifted pianist, and to cultivate the 
delightful literary style which appears in ‘‘Oldoway, 
die Boblucht des Urmenschen”’, and in ““Buschteufel”, 
a volume of light-hearted stories of the campaign in 
East Africa and of Life as a prisoner of war in Egypt. 


A. TiwpHLL Horwoop. 


News and Views 


Mr. C. C. Paterson, O.B.E. 


Mna. Crorronp C. ParERSON, director of the 
Research Laboratories of the General Eleotrio Co. 
Ltd. has had the honorary.degree of doctor of 
science conferred on him by the University of Birm- 
ingham “in recognition of his many contributions and 
services to electrical science”. Dr. Paterson, who is 
now fifty-seven years of age, was for sixteen years 
a member of the staff of the National Physical 
Laboratory, where he established and admmistered 
the Electrotechnica and Photometry Divisions of the 
Laboratory until 1918. He then accepted the task 
under Lord Hirst of initiating the G.E.C. Laboratories 
at Wembley. These have now grown so much in 
sizo and influence that they have & personnel of 500 
and cover a floor area of about 170,000 sq. ft. Dr. 


Paterson’s activities have not been confined to the 
Wembley Laboratories. He was president of the 
Institution of Electrical Engineers in the year of 
the Faraday celebrations (1981). He has been presi- 
‘dent of the International Illumination Commission, 
the Illuminating Engineering Society, and this year of 
the Institute of Physics ; he is also & vice-president 
of the Royal Institution and of the Royal Society 
of Arts. Hoe has been Faraday lecturer of the Insti- 
tution of Eleotrical Engineers, Huxley leoturer of tbe 
University of Birmingham, and is this year Guthrie 
lecturer of the Physical Society. Whilst Dr. Pater- 
gon’s activities in engineering and science have 
covered a wide range, hid chief personal contribu- 
tions and scientiflo papers have been in the flelds of 
light and lighting. 
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Palzolithic Man in Brittany 

Ix view of recent reference to the fact that evidence 
of & Palmolithic Age had not been found in Brittany 
(seo NATURE, Aug. 21, p. 329), it is of interest to note 
that M. R. Mazères records in the current number of 
LD’ Anthropologie (47, 3-4) that he has found a number 
of flint implements of that period, when examining 
the quaternary deposits of the oliffs in the bay of 
Bt. Brieue (Cóte-du-Nord). The deposita include a 
lower and upper loees. Of these the lower, & gray 
loess attributed to the Riss glaciation, is ravined by 
interglacial deposits of marme origin, with an abun- 
dance of Buccinum retroulatwn, and evidence of a 
superimposed raised beach at an altitude 8-9 metres, 
which would warrant an attribution to Mousterian, 
or Tyrrhenian II. Above this, and at times associated 
with traces of the raised beach, is the upper locas, 
showing evidence of two periods of deposition. In 
the earlier deposits of this phase were found a dozen 
flint implements of Mousterian facies, with flakes of 
diabase and other stone of the same technique in 
working, and the tooth of a reindeer. The use of 
stone other than flint 1s attributed to the scarcity of 
the latter material m the neighbourhood. The later 
deposits yielded two well-made carinated scrapers of 
flmt of Middle Aurignacian type. In the same 
horizon, but at another site, were found a remdeer 
tooth and the tooth of one of the Bovidw. The 
attribution of the upper loeas to Wurm I end Wurm 
II is thus confirmed by the character of the contained 
implements. M. Mazères pointe out that, modest as 
these finds are, they serve to indicate the existence 
of & palsolithic culture in Brittany. This is now 
apparently recorded for the first time; but M. 
Mazères recalls that in 1926 Prof. Milon and the 
Abbé Leclerc found a mammoth tusk in the loees 
to the north of Pléneuf, near the location of the 
present finds, and with it were flinte which have not 
been studied. 


Recent Archzological Excavations in Great Britain 


THs continued exammation of the neolithic barrow 
at Ohilham, Kent, known as Jul&ber's Grave, which 
is in course of excavation by Mr. R. F: Jessup on 
behalf of the owner, Sir Edmund Davis (see NATURE, 
August 7, p. 228), has brought to light further evidence 
regarded as confirming local tradition. The oocur- 

renee, among other finds, of equine bones and teeth 
^ (The Times, August 16) seems to afford some foun- 
dation for the belief that the ramains of ane hundred 
horses and one hundred men were buried m the 
barrow. An examination of the teeth, however, 
suggests that the horses may have been buried there 
at various times in & period of centuries. Excavation 
has ceased for this season, but will be resumed in 
July next. A five weeks’ season of excavation at 
Milber Camp, Newton Abbot, conducted by the 
Devon Archmological Society under the direction of 
Mr. F. C. Cottrill, leads to the conclusion that the 
camp was constructed m the last century before the 
Roman invaaion for the purpose, it would appear, of 
commanding the junction of two important tracks, 
and that ıt was abandoned when the Romans built 
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a bridge over the river åt Teignmouth. Among the 
finds brought to hght m the course of the excavation 
were a polished stone axe, & aling stone, decorated 
spindle whorls and pottery. The mte was reoocupied 
in the Middle Agee, probably by shepherds. 

Two food vessels, attributed to a date of about 
2000 B.0., are reported to have been unearthed by 
workmen employed in the Fife Redstone Quarry, 
Belmullo, near Bt. Andrews. They were found at a 
depth of three feet below the surface on the side of 
& hil They stand about mx inches high, have a 
diameter of about four inches, and are ornamented 
with & decoration of cord impressions. Operations 
at the Meare Lake Village, near Glastonbury, in 
Somerset, were resumed for the current season on 
August 23. Dr. A. Bulleid and Mr. H. $t. George 
Gray are again in charge of the excavations, acting 
on behalf of the Somerset Archseological and Natural 
History Society. The work of investigation this year 
will be confined to the central portion of the main 
group of dwellings of the East Village, upon which 
operations have been conoentrated for the last four 
years. Until four years ago the Weet Village had 
been the principel site of excavation. A monograph 
has been prepared and is about to be published on 
the resulte obtained in the period between 1910, 
when the systematic examination of this mte began 
after the close of investigations at the Lake Village 
of Glastonbury, and 1933, when excavation on the 
West Village was brought to an end. About half 
this part of the mte had then been investigated. The 
excavations this year will be carried on for a period 
of four weeks. 


Excavations on the Roman Site at Wroxeter 


Tua Committee of the Wroxeter Excavation Fund 
has issued an appeal for funds to enable it to continue 
excavation on the Roman site of Uriconium. Previous 
investigations have covered about ten acres of a total 
area of 200 acres. Excavations were undertaken 
last year on a small scale by the Shropshire Archmo- 
logical Society. It is proposed to continue thepe 
excavations. Generous assistance has been given by 
Sir Charles Marston, who 1s president of the Shrop- 
shire Archsological Society, and subscriptions have 
been promised by the Society of Antiquanes of 
London and AIl Souls’ College, Oxford. The excava- 
tion again will bo directed by Mies Kathleen Kenyon, 
who was in charge last year. The objects of this 
season’s operations will be the further exammation 
of the so-called Baths buildmg by excavation on ita 
north side, and the identification and excavation of 
the east gate of the city. It is anticipated that these 
investigations will throw light on three important 
problems: the history of the defences, the plan of 
the city, and the lino of Watling Street, which 1s 
here m dispute. Donations should be addressed to 
the secretary of, the Fund, Mr. A. E. Cooper, 28 
Claremont Hill, Shrewsbury. 


Industrial Research in India 

Tuna report of the Industrial Research Bureau, 
Government of India, for 1036—87, covers the work of 
the Industrial Research Council and the research 
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work at the Government Test House as well as the 
work of the Bureau (Delhi: Manager of Publications, 
1087. 14 annas; ls. 6d.) The Industrial Research 
Council is an advisory body, consisting of representa- 
tives and non-official nominees of, the ocentral, 
provincial and leading State Governments, which 
meets once a year to discuss policy in the oo-ordins- 
tion and development of research. Programmes for 
road research have been approved by the Council, 
and the development of the manufacture of casein 
plastica has been considered both by the Council and 
by the Bureau. Industrial standardization and the 
compilation of a list of researches in progress or 
contemplated in mdustrial laboratories are also 
receiving attention, and & number of prizes have been 
awarded by the Council for papers bearing on 
industrial development. The research branch of the 
Government Test House which deals with the research 
programmes suggested by the Council and other 
problems referred to the Bureau has completed a 
preliminary investigation on the characteristics 
which affect the setting of red lead paint. For 
accelerated weathering testa on various paints the 
weatherometer, modified to give test conditions 
approximately to outside weather conditions at 
Alipore, has been used. A 


SPECIAL apparatus has also been developed in 
India for accelerated life teste on dry oells and 
considerable attention has been devoted to the use 
of vegetable oils for internal combustion engines. 
A process has been developed for rendering castor 
oil miscible with mineral oils of known suitability for 
use in such engines, and the effecta of various anti- 
oxidants have been investigated. Steady progress 
has been made with the work of modifymg the 
Morris and Lister engines and of equipping them 
with accessories to render the operating conditions 
fully controllable. Another section has been re- 
sponsible for important investigations on the pro- 
perties of petrol-benzole mixtures and the effect of 
changes in the composition of the benzole. A number 
of investigations on sand, lime, surkhi, clay, ete., 
with the design of the equipment for the proposed 
road test track at Calcutta. Separate chapters in 
the report deal with work on gless and on oils 
end soaps, the former including the improvement 
of glass furnaces and a survey of glass-making 
materials, 


Research in the Iron.and Steel Industry 
AT the request of the Board of Trade, the Import 


Duties: Advisory Committee has conducted an inquiry . 


into ‘The Present’ Position and Future Development 
of the Iron and Steel Industry", and ita report, which 
is full of interest, has now been issued (Cmd. 5507. 
London: H.M. Stationery Office, 1937. 2s. net). 
The report is essentially concerned with economic 
conditions, but ita authors recognize that both the 
present and the future of the industry are closely 
bound up with scientiflo control and research. They 
express their satisfaction with the provision made 
for research and their hope that it will be further 
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extended in the future. The total industrial sub- 
scription to the Iron and Steel Industrial Research 
Council for 1936-37 is estimated as £30,000. As the 
capital of the concerns estimated to be responsible 
for 86 per cent of the country’s output of steel 
in 1986 ia given as £126-7 millions, this cannot be 
considered an ‘excessive allowance. Several of the 
large steel concerns have their own research labora- 
tories, involving & considerable expenditure, and 
these have actively collaborated in the investigations 
of the Council, thus making an indirect contribution. 
Full particulars of the research organization were 
furnished to the Committee by the Department of 
Scientific and Industrial Research m writing, but the 
seventy-three witnesses examined orally did not 
include a scientific metallurgist or a director of a 
research laboratory, and one would have welcomed 
& fuller appreciation in the report of the faot that 
the economies to be effected by scientiflo improve- 


_ments—as, for example, in the field of refractorias— 


are as important as the improvements in organiza- 
tion to which the report, thorough as it is, is almost 
entirely devoted. 


Far Eastern Conference on Rural Hygiene 

A Cowrauumsom for Far Eastern countries on this 
subject was opened on August 3 by the Governor- 
General at Bandoeng, Java. This Conference was 
arranged by the League of Nations Health Organisa- 
tion under the presidency of Dr. T. Offringe, director 
of the Netherlands Indies Public Health Service, with 
Dr. J. Rajchman, medical director of the League 
Health Committee, as secretary, assisted by Dr. 
C. L. Park, director of the Eastern Bureau of the 
Health Organization. The Conferenoe is meeting in 
five sections, in which the following subjects will be 
discussed: (1) health and medical services: the 
advantages and disadvantages of training ‘semi- 
qualified’ or assistant doctore to assist the qualified 
medical staff, and possible alternatives ; (2) rural 
reconstruction and collaboration of the population, 
with the view of improving conditions of life in rural 
districte, a policy favoured by the Government of 
India and other countries; (3) sanitation and 
sanitary engineering, including housing, water supply, 
latrines, refuse disposal and fly control; (4) nutri- 
tion, & subject of importance in the East, for it haa 
been estimated that 75 per cent of the population 
of Asistio countries exist on & diet below the 


The Science Museum 

Bxerpxms the usual statistical information regard- 
ing the number of visitors and attendances at 
lectures, notes on special exhibitions, on acquisitions 
and the progress of the five main divisions of the 
Museum, the annual report of the Advisory Council 
of the Science Museum for 1936 is af especial interesb 
as ib contains & review of the growth and activities 
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of the Library, which is being developed as a National 
Library of Science. During the year, the Library 
was used by 22,000 readers, while the issues on 
loan of books and periodicals to Government depart- 
ments, scientific and technical societies, colleges, eto., 
was 21,000. The Library receives more than 9,000 
current periodicals and the contente of these are all 
indexed, references to these and to other matters 
now running into millions. There are about 250,000 
books in the Library. ‘The two main functions of the 
Library,” the report says, “may broadly be stated as 
the acquiring of documenta and making them readily 
available’, the latter consisting of cataloguing the 
volumes, maintaining indexes of their contents, pro- 
vision of the volumes to readers, loan service, supply 
of bibliographies, supply of photostat copies, and 
Library publications. There have been many valuable 
additions to the collections in the Museum, and during 
the year under review special exhibitions were arranged 
illustrating the progress of research at very low 
temperatures, the scientific aspects of smoke pollution 


of the atmosphere and the developments in electric ' 


illumination. 


Overhead Costs in Business Management 

Own of the most difficult tasks for a business 
management, whether the concern be large or small, 
is the adequate control of overhead ooste. The usual 
classification of overhead expenses into salaries, rent, 
rates and taxes, legal expenses or the like is quite 
inadequate, because responsibilities cannot be tied 
up with the expenditure on these items, and generally 
there is no method of measuring the value obtained 
from the expenditure. In a valuable and thought- 
provoking report entitled ‘“The Control of Overheads” 
(Mansfield House, 876 Strand, W.0.2. 5s.), prepared 
by & committee of the Management Research Groups, 
the subject is examined with the aim of securing 
effective control through localization of responaibility. 
To secure this, the report recommends the division of 
all overhead expenditure into & series of functions or 
services, each of which would be in charge of one 
person, thus permitting the fixation of responsibility. 
In order to assess the value of the work done by each 
section of the organization, its cost must be related 
to the volume of the work done and to the value or 
quality of that work; and for this purpose various 
ratios or ‘yard sticks’ are suggested in the report. 
The essential requirement is that responsibility for 
functional ooste should be invested in persons, and 
to ensure that personnel shall cover each of the 


functions, ib is most desirable that an organization . 


chart should be constructed. Budgetary control is 
an excellent method of reviewing expenses in advance 
and making oomperisons immediately results are 
available. Costs, however, may be rendered useless 


as & means of measuring efficiency because of plant: 


working under capacity owing to insufficiency of 
orders. The report, therefore, recommends that the 
costs be ‘purified’ of thé cost of idle plant by the 
abstracting and debiting of all such expenses to a 
non-produotive account, which is carried straight on 
the trading &ooount. 
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Economics of Wages and Price Levels 


Iw an address before the Economio Reform Club, 
London, on June 30, entitled ‘The Economic Reforms 
Required for Lasting Prosperity and Peace" which 
has now been issued in pamphlet form (Hoonomio 
Reform Club, 61 ‘Great Cumberland Place, London, 
Wl. 9d.) Mr. A. G. MoGregor stresses the supreme 
importance of reform in wages regulation in securing a 
steady purchasing power of the pound. He urges that 
the method of adjusting wages by industrial dispute 
should be abolished and replaced by direct govern- 
ment control to adjust wages in accordance with the 
price level. This would in the first instance involve 
raising wages end salaries to a level which would 
bring consuming power in step with productive 
power, and thereafter the wages board would main- 
tein the proper relation between wages and price 
level. He stresses the point that bankers ghould be 
relieved of all responsibilty over the general price 
level and outlines the functions of a rational banking 
policy designed to accommodate industry and com- 
merce with the necessary funds but under rules 
which eliminate any monetary influence on the price 
level. He contends that if wages and salaries are 
controlled in the way indicated so as to secure a 
satisfactory equilibrium between consuming power 
and productive power, economic liberty ia no more 
affected than individual freedom im general by the 
ordinary government responsibility for maintaining 
law and order, and also that the higher wages and 
internal consuming power would assist the export 
trade. 


Purchasing Power with a Managed Gold Standard 
Is a pamphlet entitled “A Managed Gold Standard” 
(W. Heffer and Sons, Ltd., Cambridge), E. A. Meyer 
urges that unemployment and economic distress are 
due to lack of purchasing power. The State’s lack 
of purchasing power has necessitated higher taxes, 
which have further decreased the oitizen's purchasing 
power. This lack of purchasing power is due to lack 
of counters, or money, used for exchanging one man’s 
labour for another's, caused by the inability of an 
inflexible money standard to keep pace with a 
continuous rise in prices. He advocates accordingly 
& managed gold standard based on the monopolize- ' 
tion by the State of the note issuing bank of the 
standard (gold), and the fixation of the standard’s 
money value by an international commission which 
should revise this value periodically according to the 
need of the world’s productive ability to ensure the 
standard’s flexibility. The managed standard will 
instantly increase the purchasing power of the State 
by increasing its right to issue counters without risk 
of devaluation, and this increased purchasing power 
by permitting decreased taxation will increase the 
purchasing power of the citizen as well as th 
stimulating industrial and commercial prosperity. 
Unemployment will be further diminished or elim- 
inated by the increased ability of the State to initiate 
publio works. The managed gold standard oould be 
introduced if a few countries only agreed to do so, 
since other countries would be bound to follow. 
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The Television Cable 

In the Engineering Supplement to the Siemens 
Magasins of June, Mr. A. Rosen describes the London 
television cable which joins the Alexandra Palace 
studio to Broadcasting House and goes thence to the 
Whitehall Telephone Exchange. Success is being 
achieved and provincial cities are looking forward 
to having broadcast television services. It is prob- 
able that eventually there will be a network of tele- 
vision cables interconnecting the studios and trans- 
mitters throughout the country, similar to the grid of 
the programme circuits which now exists for sound 
broadcasting. Television is analogous to telephony. 
In telephony the voice sounds are converted by the 
microphone into equivalent alternating currente; 
these are transmitted to the receiving loud-speeker, 
where they are converted back to the voice sounds. 
Similarly the visual image is converted by the 
television camera into equivalent electric currents 
which are carried to the receiver where the cathode 
ray tube oonverts them back to the visual image. 
In both cases the transmision between sender and 
receiver can be effected over a metallic circuit, or 
by a radio link or by a combination of the two 
methods. : 


Tum chief points of difference between the two 
tranamisaions concern the band of frequencies which 
have to be transmitted. In telephony, for musio ib 
suffices to transmit currents of frequency lying 
between 50 and 10,000 cycles to geb excellent resulte. 
The television camera generates a much wider band 
of frequencies. In the Marooni-E.M.I. system, the 
frequencies range from zero to more than two million 
cycles. This necessitates the use of a correspondingly 
high carrier frequency for radio television trans- 
mission. The B.B.O. isto be congratulated on its 
notable achievement in televismg the Coronation 
procession. This was the first successful high-deffni- 
tion relay in the world. The EMI. and Siemens 
gave valuable assistance to the B.B.C. in carrymg 
out this enterprise. The author states that for trust- 
worthy transmiasion between points more than 
25 miles apart cables are neceasary. Radio links also 
are liable to be affected by ‘man-made’ disturbances 
such as the radiations produced by the ignition 
systems of motor cars. 2 


The Electrification `of the Rigi Railway 

Tr is now sixty-six years ago since the first rack 
railway in Europe, the Rigi railway, between Vitznau 
on the Lake of Lucerne and the top of the Rigi, was 
opened. It will be electrified in the autumn of the 
present year and will be brought into line with the 


latest modern requirements. The new motor-coaches , 


will be light and comfortable, and the increase in 
speed will shorten the trip considerably. Fewer 
employees will be required es the preliminary work 
done im starting up the steam locomotives will be 
done away with and because it is easier to supervise 
electric vehicles. One-man control also suffices in 
the motor-coaches. When peak track conditions 
oocur some of the existing steam locomotives can be 
used, and these are kept as & useful stand-by. The 
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electric equipment of the motor-coaches will be built 
by Brown, Boveri and Co., Ltd., Baden, while the 
mechanical part and ooechwork will be constructed 
by the Swiss Locomotive Works at Winterthur. 
Direct current will be used at a pressure of 1,500 volte 
and the average running speed will be about nine 
miles per hour. On the up-grade, the highest running 
speed is about eleven miles an hour and on the down- 
grade about seven miles an hour. The difference in 
altitude between the Vitanau and Rigi Kulm stations 
is about 4,800 feet, and the steepest gradient is 25 per 
cent. In the Brown Boveri Review of March, diagrams 
of the new coaches are shown. The braking devices 
comprise electric resistance braking as service brake 
on the down-grade and two hand brakes independent 
of one another and actuated by spindle from either 
driver cab. When the brake is applied on the up- 
grade it prevents the coach running backwards should 
the current fail. There is also an overspeed brake 
which operates on a brake drum on the motor and 
only acte on down-grade running. In emergencies 
it is put into action by a safety device. 
The Hotse-Rat in the United States 

ALTHOUGH the black rat (Rattus ratus) still pre- 
dominates in the southern States, particularly in 
Florida and the States bordering the Gulf of Mexioo, 
throughout the States in the temperate zone it has 
been displaced by the brown rat (Rattus norvegious), 
which appears to have been introduced about the 
beginning of the American Revolution, in 1775. Now 
the rat population is enormous—in Texas some years 
ago 158,720 rat tails were collected in six weeks; 
in Georgia, Alabama and Texas during the typhus 
fever control campaign in 1984, it was estimated that 
7,500,000 rata were destroyed on 747,608 premises 
treated, or approximately two rate for every person 
living on the premises. The total economic damage 
done by these pests is enormous. In the course of 
one of its inquiries, the Biological Survey received 
14,650 replies from farmers oo-operating in rat 
campaigns, and the annual losses therein reported 
averaged 35 dollars & farm, while a computation of 
the grand total of loss throughout the United States 
each year is 189 million dollars. In addition, rate 
are seriously concerned in the conveyance of certain 
diseases among human beings and domestic stock, 
and in an effort to arouse co-operative measures of rat- 
control, the U.S. Department of Agriculture has 
published an eighteen-pege circular (No. 423, Jan. 
1937) on “The House Rat". 
Migrations of Salmon 

AT a meeting of the Washington Academy of 
Sciences held recently, a discussion on the hommg 
migrations of salmon was opened by Prof. Henry B. 
Ward, According to a report by Science Service, of 
Washington, D.O., he said that the return of salmon, 
generation after generation, to their ancestral bresd- 
ing grounds, is a response to definite stimuli, amongst 
which be regards temperature’ as being the most 
powerful. Swiftness of current has also some effect in 
guiding the fishes, although relative acidity of the 
water seems to have no influence. But if it be 
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admitted that salmon return to the streams where 
they were born—and there is much evidence sup- 
porting that view—it cannot be admitted that either 
the temperature of a particular stream or the swift- 
ness of its current remains constant. It is difficult 
to understand, therefore, just how these variable 
factors can guide migrating salmon, not to a specially 
cold or swift stream, but to a particular stream the 
one outstanding character of which is that they were 
born there. 


U.S. Zoological Expedition to Far East 

A PARTY of soientiflo workers from Harvard and 
Johns Hopkins Universities has set out with the 
intention of making a survey of the birds and 
mammals of Siam, Borneo and Sumatra (Science 
Service, Washington, D.C.). The results should be 
of special significance, for the programme includes 
study of the social life of some of the most interesting 
of the higher monkeys. In the jungles of Siam, the 
habite of the gibbons will be observed for three or 
four months by Dr. Carpenter; other members of 
the expedition will carry out parallel observations in 
British North Borneo on orang-utans, gibbons and 
proboscis monkeys; while, later, in the mountains 
of northern Sumatra, orang-utans will be studied in 
the national park recently set aside by the Nether- 
lands Government to protect this rapidly disappearing 
animal. It is expected that the study of the social 
habite of these creatures may throw light upon the 
problems of man's social and physical evolution. 


Radio-Therapeutic Treatment of Cancer 

Tus Ministry of Health has issued an important 
publication on cancer treatment entitled “Cancer : 
Memorandum on Provision of Radio-Therapeutic 
Departments in General Hospitals”, by  Lieut.- 
Colonel Smallman (Reps. on Pub. Health and Med. 
Subjects, No. 79. London: H.M. Stationery Office. 
9d. net). A principal reason for the preparation of 
this memorandum is the growing use of radium and 


X-rays in the treatment of cancer, in substitution’ 


for, or in conjunction with, surgery. As a result, 
hospitals in which cancer patients are treated need 
to be specially equipped and staffed for this part of 
their work. The memorandum emphasizes the 
importance of team work, and that the radio- 
therapeutic department should be in close touch not 
only with the surgical department, but also with 
other departmenta (gynmoological, pathological, eto.) 
provided by the hospital of which it should form an 
integral part, It concludes that a general hospital 
should contain some three hundred beds if it is ‘to 
make reasonably full use of radiation treatment 
facilities. Plans are given for the lay-out of a radio- 
therapeutic department, the various features of which 
are explained in the text. The memorandum discusses 
how those hospitals which cannot ide full cancer 
treatment facilities oan be enab to make use 
of other hospitals in which full facilities exist. 
Appendixes contain’ the recommendations of the 
British X-Ray and Radium Protection Committee 
and of the Radium Commission on the oere and 
custody of radium. 
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Physics at Harvard 

THa volume of “Contributions” from the Physical 
Laboratories of Harvard University for 1985 is again 
of quarto form and consists of reprints without change 
of pagination, of fifty-seven memoirs by members of 
the staff, fellows and studente which have appeared 
in scientific periodicals such as the Physical Review, 
the Proceedings of the American Academy, the Review 
of Scientific Instrumenis, during 1935 and the first 
two months of 1986. The quarto form allows the 
inclusion of the large double column pages of Indus- 
trial ond Bngineering Chemistry, but gives very wide 
margins to the single column pages of the Proceedings 
of the Academy. Work on the physical properties 
of materials at high hydrostatic pressure accounts 
for seven or eight of the memoirs, and special interest 
is attached to Prof. P. W. Bridgman’s method of 
securing measurements at 50,000 atmospheres pree- 
sure in steel vessels which normally. rupture at 
20,000 atmospheres. Atomic physica accounts for 
about a dozen memoirs, of which that on the quantum 
theory of valence by Prof. Van Vleck and Dr. Sher- 
man, & fellow of the National Research Council, 
reprinted from Reviews of Modern Physics, may be 
mentioned. The whole volume bears evidence to the 
active part Harvard is taking in the advance of 


Field Work of the Smithsonian Institution in 1936 
relominary survey of recent fleld work of the 
Smithsonian Institution (“Explorations and Field- 
Work of the Smithsonian Institution in 1936.” 
Washington, D.O., 1937; Pp. 100) covers nineteen 
investigations, beginning with Dr. G. C. Abbot's 
"Exploring Solar Power Possibilities” and. inoluding 
research in geology, palwontology, zoology, botany: 
&nd anthropology, the last-named predominating with 
seven investigations, mostly archmological: Of these 
last, Dr. Hrdlifka's explorations of sites on Kodiak 
Island, Alaska, and the Aleutian Islands have 
attracted no little attention, not only on account of 
the exceptionally large number of antiquities brought 
beck by this year's expedition, but also by the 
collection of mummified human remains from 
Kagamil Dr. Henry B. Collins, jun., by his excava- 
tions at Bering Strait, has succeeded in determining 
beyond question the place of the Thule culture in the 
cultural eucceasion at this gate of entry of man into 
the American continent—an important contribution 
to the Eskimo problem—and also has arrived at the 
conclusion that there is little hope of discovering any 
trace here of the passage of early man prior. to the 
Eakimo, owing to physiographic changes, Further 


investigations by Dr. Frank H. Roberta, jun., on 


sites of the Folsom culture in Colorado and on a new 
site in Iowa discovered in 1935, the easternmost 
oocurrence noted of the true Folsom stone point, - 
have yielded new data bearing on the oocurrenoe of 
this early type of the American stone age. It is now 
established that Folsom man was contemporary with 
the extinct camel, and also that he lived before, as 
well as at the same time as, the thick growth of 
vegetation which preceded the present condition- of 
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aridity in the south-western area. This pointe to an 
antiquity even higher than that indicated by Previous 
evidence. 


Liverpool Naturalists’ Field Club 

T3 seventy -sixth Annual Proceedings of the Liver- 
pool Naturalists’ Field Club, recently issued, covers 
the year 1936. The botanical notes include a summary 
by Mr. J. D. Massey of ninety new plant stations in 
the area recorded in the past four years smoe the 
compilation of Dr. Green's last ‘Flora of Liverpool", 
while Mr. W. 8. Laverock, the botanical referee, 
describes the finding of deadly nightahade (Atropa 
belladonna) at Eastham, adder’s tongue fern (Ophio- 
eglossum vulgatum) near the Manchester Ship Canal at 
Mount Manisty, young sycamore trees with variegated 
foliage at Irby woods, and other incidents’ of the 
fleld meetings of the year. The year's ornithological 
records, compiled by Mr. Eric Hardy, the ornitho- 
logical referee, include a water-pipit, ruffa, a part- 
albino pied wagtail, curlew-sandprper, little stint, 
greenshanks, groen-sandpipers and a very late (Nov- 
ember 28) yellow wagtail at Liverpool Sewage Farm, 
the latter (after & fog spell) a day later than the 
previous latest record in Britain; oroeebills in the 
Ainsdale-Freahflield pinewoods in winter, a scaup 
wintering at the Botanic Park, Liverpool, puffing, fork- 
tailed petrela and mergansers m the Dee Estuary, a 
redwing summering in Knowsley Park and the nesting 
of the Canada goose and little grebe at Kirkby Dam, 
lesser black-backed gull and curlew at Simonswood, 
oyster-catcher and rock-pipit by the Ship Canal below 
Eastham, shoveller at Burton, gramshopper-warbler 
at Ince and Gayton in Wirral, and blackcap in 
Knowsley Park. The long-tailed duck is reported in 
full summer plumage feeding on crabe in West Kirby 
marine lake in mid-May. There are also the resulta 
of surveys odrried out in the area for the British 
Trust for Ornithology, etc. The Committee reports 
an increaso in ‘membership during the year, the 
formation of & junior section, and an appeal for the 
Ornithological Fund. 
Review of Agriculture 

Tue Royal Agricultural Sooiety of England (16 
Bedford Square, London, W.C.1) has published its 
ninety-seventh volume, which includes, as last year, 
the ‘Farmers’ Guide to Agricultural Research”. The 
latter consists of & review of research work in various 
branches of agriculture, each section being oon- 
tributed by & recognized authority on the subjeot. 
The journal also contains a number of special articles 
on important questions such as housing the agri- 
cultural worker, labour, power and equipment in 
arable farming, the improvement of hill grexings and 
the technique of modern fleld experiments. On the 
animal side are articles dealing with the control of 
sheep ticks and systeme of housing for pigs. The 
series on notable farm enterprises is continued, the 
Cambridge University. Farm and Mr. Clyde Higge's 
dairy farms being described in this number. The 
economica of farming are represented in an article 
on changes in beef imports before and after the 
Ottawa Agreement. The price of the journal is 15s. 
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British Scientific and Technical Books 

A SELECT list of standard British seientifle and 
technical books has been issued by the Association 
of Special Libraries and Information Bureaux. The 
list, has bean compiled at the request of the British 
Council and is planned as a guide in selecting books 
for a brary. It œ limited to about 800 works and 
is not a complete bibliography of the subjects covered, 
books out of print being omitted. Agriculture and 
medicine have been deliberately omitted, and the 
main purpose of the list is to aset in thé choice 
of a collection of British scientific and technical books. 
Under each main section the books, so far as possible, 
are placed in a logical sequence of subjecta, and it is 
intended that the ASLIB book list should provide 
& convenient means of keeping the select list up 
to date. The list contains a foreword by Sir William 
Bragg and an introduction by Sir Richard Gregory. 
The price of the list is 2s. to subecribers of the 
ASLIB book list and 2s. 6d. to non-subscribers. 


Preliminary General Catalogue of Comets 


Vor. 1, No. 4 of Publications of the Kwasan 
Observatory contains & catalogue of cometa from the 
year 467 B.o. to the year A.D. 1986. The number of 
comets listed is 467, and in each case the best available 
orbit with ite reference source is given. The present 
catalogue is the revision of a catalogue published in 
1931 by Prof. Issei Yamamoto in the Astronomical 
Yearbook of the Oriental Astronomical Association, 
printed in Japanese. This revised edition of the 
catalogue by his son, Prof. A. 8. Yamamoto, who 
contributes & preface in English, will be very useful 
to all studente of cometary orbita. A more compre- 
hensive general catalogue is in course of preparation 
by these authors. 


Memorial to Sir Walter Morley Fletcher 


Ax account of the memorial to the late Sir Walter 
Morley Fletcher, secretary of the Medical Research 
Committee and Council in 1914-88, printed for the 
trustees of the memorial fund by the University 
Preas, Oxford, has been issued to subscribers to the 
fund. It is illustrated with two plates, one of Miss 
Dora Clarke’s posthumous portrait bust of Sir Walter 
Fletcher, photographed from the clay model, the 
other of & oorner of the library of the National 
Institute for Medical Research with the finished 
bronze im position. After meeting the cost of this 
personál memorial, the balance of the fund is to be 
applied for a Walter Fletcher Memorial Laboratory 
at the Farm Laboratoties of the National Institute 
at Mill Hill. The printed account contains apprecia- 
tions of Sir Walter Fletcher by Prof. G. M. Trevelyan 
and Sir Gowland Hopkins. 


Rehabilitation of Persons Injured by Accidents 

THE Inter-Depar&mental Committee on the Re- 
habilitation of Persons injured by Accidents, set up 
jomtly by the Home Office, Ministry of Health and 
Scottish Office, has issued an interim report (H.M. 
Stationery Office. 4d. net). This report deals par- 
ticularly with the organization of "fracture clinics”. 
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The object aimed at is the covering of the country 
with a network of services, for the most part attached 
to existing hospitals, and based upon a report issued 
by the British Medical Association in 1985. The 
need for such & service will be appreciated when it 
_is stated that more than 201,000 new cases of 
fractures were treated at voluntary and municipal 
hospitals in Great Britain during 1935. 


Science and the Life of the Community 


Ar the meeting of the General Assembly of the 
International Council of Seientifle Unions last May, 
& resolution from the Royal Amsterdam Academy of 
Boiences was adopted (with some modifications) for 
the appointment of a committee to examine various 
questions concerned with the practical application of 
soientifle results in the life of the community. That 
committee has now been constituted as follows: 
Prof. J. N. Bronsted (Copenhagen), Prof. J. M. 
Burgers (Delft), Prof. 8. Chapman (London), M. 
Establier (Paris), Prof. B. Nemed (Prague), M. Francis 
Perrm (Paris) and Prof. F. J. M. Stratton (Cam- 
bridge). 


Return of a Large Sunspot 

Tx leader sunspot of the extensive group, visible 
from July 22 until August 4, has returned to view, 
the followmg component having in the meantime 
disappeared. The area of this leader spot was about 
1000 millionths of the sun's hemisphere on August 20, 
and on the following day, although the spot was not 
very far on the disk, it could be seen with the naked 
eye. The date of central meridian passage is 
August 25-3, and the sun’s west limb will be reached 
on August 31. Since the spot is situated in fairly 
high latitude (83? north), ite drift backwards in 
longitude is very marked as compared with the 
angular rotation of the standard meridian (Carring- 
ton’s) used m computing sunspot positions and which 
is given by the mean of sunspots in solar latitude 
156?—16? north and south. 


The Night Sky in September 

Ox September 23 at 11h U.T., the sun enters the 
sign Libra (the autumnal equinox). In the latitude 
of London, the night is then more than 4} hours 
longer than at the time of the summer solstice. The 
moon is new on September 4 at 22-95 and full (the 
Harvest Moon) on September 20 at 11°55. Con- 
junctions with the planete take place as follows: 
with Venus on Sept. 2 at 3^ ; with Mercury on Sept. 6 
at bh; with Mars on Sept. 12 at 18^; with Jupiter 
on Sept. 15 at 64 and with Saturn on Sept. 21 at 1h. 
An occultation of the star Ẹ Sagittarii (magnitude 3-6) 
occurs on September 14, the disappearance being 
visible from Greenwich at 18) 37-5™. On Septem- 
ber 24, Venus approaches the bright star Regulus. A 
close appulse of Mars to the 0th magnitude star 
C.D. 11886 will be visible from South Africa on 
September 7 at about 17-6" U.T. During the month, 
Finaler’s comet in the constellation Virgo continues 
to move southwards. The following ephemeris is 
given by Dr. A. D. Maxwell's orbit of the comet: 
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R.A. Dec. 
Aug. 81 14h 65m + 6° 8 
Sept. 4 8-6 +1 48 
8 10-2 —1 37 
12 11-8 — 4 94 
16 12-3 — 6 46 
20 18-2 — 8 45 
24 14-0 —10 30 
28 14-8 —19 8 
Oct. 2 15-7 —18 97 


There is a faint comet, discovered by Hubble on 
August 4, in the south-east region of Aquarius. 
Positions for Enoke's comet (pasemg from Aries to 
Triangulum) and for comet Grigg-Skjellerup (passing 
from Ophiuchus to Serpens) will be found in the 
"B.A.A. Handbook". § Persei (Algol) is now becom- 
ing well placed m the late evening for observing the 
variability of ite brightness. The change in light is 
best seen about 1-5 hours before and after the 
following times: Sept. 54 03-54, Sept. 8¢ 00-3, 
Sept. 104 21-14, Sept. 284 02-0 and Sept. 804 22-85. 
Meteors, the radiant of which is & little south-east of 
c Persei, may be looked for from September 7 until 
15. The night aky during this month offera an un- 
equalled range of various objecta withm reach of 
binoculars or small telescopes. In the middle of the 
month about 214, the cluster of the Pleiades will be 
seen rising in the north-east. (All times aro given in 
U.T.: add 1 hour to convert to Summer Time.) 


Announcements 

Tua bicentenary of the birth of Luigi Galvani will 
be celebrated on October 18-20 by the town and 
University of Bologna and the Italian Society of 
Physics. 


De. Max WnusruwHÜrHR, professor of general 
pathology and pathological anatomy in the Univer- 
aity of Berlin, has been elected an honorary member 
of the Medical Association of Kinesiology at Buenos 


Dr. Wnunmwag KUHN, extraordinary professor of 
physical chemistry at Oarleruhe, has been appointed 
full professor at Kiel in succession to Prof. Schwarz, 
who has been transferred to the chair of chemistry 
ah Königsberg. 


Ix the famous Bislowieza National Park in Poland, 
a census of the game animals was carried out during 
the winter 1986-87, and the following count was 
made: stags 85, deer 78, wild boar 50, wolf 4 (tem- 
porary immigrants), lynx 7, fox 8, badger 10, otter 4, 
marten 5, polecat 19, hare about 30, woodgrouse 80 
(Kwortalny Biuletyn Informacyjny, 29; 1937). 


Aw informal-meeting to discuss how far soientiflo 
workers oan help towards the planning of the land 
of Great Britain, which is one of the important topics 
of discussion this year at the meeting of the British 
Association, will be held at Nottmgham by the 
Research Co-ordination Committee (LePlay House, 
85 Gordon Square, W.C.1) at the suggestion of the 
Association of Scientific Workers. 
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Letters to the Editor 


The Hditor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or io correspond with ihe writers of, rejected manusoripis 
intended for this or any other part of Narunn. No notice ts taken of anonymous communications. 


NOTAS ON POINTS IN BOMH OF THIS WAHE’S LHTTHBS APPEAR ON P. 860. 
CORRESPONDENTS ARN INVITED TO ATTACH SIMILAR SUMMARIMS TO THMIR OOMMUNICATIONB. 


Biological Effects of the Rays produced by a Cyclotron 

* BroroarocAL effecta of neutron-rays from a cyclotron 
have been reported, ana of blood pictures 
in living rata by Lawrence and Lawrence’, on the 
retardation of the germination of wheat seedlings by 
Zirkle and Aebersold’, and on the fatal dose of the 
sarcoma 180 by Lawrence, Aebersold and Lawrence’. 
They co the effecta of fast neutrons with those 
of hard X-rays, and found that neutrons are, in fact, 
biologically, much more effective than in the case of 
X-rays. 

Apart from these questions of the action of neu- 
trong, have been engaged in making experiments 


EU ee eae denter from ahs 
cyclotron in this Institute. 

Healthy male mice weighing 18-17 gm. were 
chosen for use because of their amall size, which 
made irradiation possible in the limited space avail- 
able,in the cyclotron. A glass cylinder, 2 mm. in 
wall thickness, 46 mm. in diameter, and 106 mm. in 
length, was divided into two by & glass plate 
inserted along the axis, one animal being put in each 
of the partitions. The cylinder was placed in the 
observation chamber of the cyclotron, and the two 
mice were irradiated simultaneously under the same 
conditions. The animals were kept at an equal mean 
distance of about 8 cm. from the beryllium target. 
The irradiation was continued for four hours with 
mean deuteron current of 0-4 microampere. 





(a) [ERADILATED SPLEEN; (b) NON-IRRADIATED BPLMEN. 


As was shown in the laboratory of one of us, 
histological change of the spleen in the rat, irradiated 
with X-rays, can be observed best about ten hours 
after the beginning of irradiation‘. 

Therefore ten hours after the beginning of irradiation 
«the animal was dissected ; 


the spleen and testes - 


were taken out, the former being fixed in Helly 
solution and stained with hmmatoxylin and eosin, 
while the latter was fixed in. Champy solution and 
stained with Heidenhain’s iron-hmamatoxylin as usual. 

Fig. 1a shows a follicle of the spleen in the irradiated 


- animal, and Fig. lb the same pert of the non- 





(a) IRRADIATED TESTICLE ; 


(b) NON-IRBADIATED TRETIOLE. 


irradiated one; in the former, one can observe the 
remarkable decrease in the number of lymphocytes. 
Moreover, & large number of strongly stained dots in 
the same picture shows the destroyed 

In testicles, cells in the various stages of the 

spermatogenesis are more or lees affected and 
destroyed, but interstitial cells, Sertoli's cella and 
spermatozoa are relatively intact. Further, one can 
observe in Fig. 2a that there is a diminution in 
radiosensitivity in passing through the various stages 
from spermatogonia to spermatozoa. 

In conclusion, our thanks are due to Prof. B. 
Nishikawa and Dr. Y. Nishina for their interest in 
this work, to Mr. T. Yasaki and Mr. 8. Watanabe 
for their assistance in the physical work, and to Dr. 
W. Nakahara for his hospitality in keeping our mice. 
We wish to thank the Japan Wireless Telegraph 
Company for the electro: and other 
ments used for the cyclotron, and Mitsui Ho 
Foundstion and Tokyo Electrio Light Company for 


financial support. 


Nuclear Research Laboratory, M. NAKAIDZUMI. 
Institute of Physical and K. MURATI. 
Chemical Research, Y. YAMAMURA. 


Tokyo. July 18. 
Sarr aaa EL, and Lawrence, H. O., Prec. Wat. Acond. Soi., 88, 
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The Magnetic Field acting upon Neutrons inside 
Magnetized Iron 


F. Broan! has recently discussed the nature of the 
magnetic forces between electron and neutron and 
suggested a quantitative investigation of the magnetic 
scattering of slow neutrons. We have tried an 
alternative way of getting some information on these 
forces by studying the precession of slow neutrons 
inside magnetized iron, in order to decide whether 
the tic field H or the magnetic induction 
B=(1+47x).H (x being the susceptibility) determines 
the angle of precession’. 

In two previous letters’, evidence has been given of 
the precession of polarized slow neutrons passing 
thro a magnetic field which is perpendicular to 
the direction of polarization. In consequence of the 
inhomogeneity of the thermal neutrons (C-neutrons) 
this precession leads to depolarisation, the slower 
neutrons more because they stay longer in 
the field. Polarized C-neutrons origmating from 
paraffin cooled down to 90° K. should be practically 
depolarized after passing through 7 mm. of a fleld of 
85 gauss. On the other hand, a field of 2-8 gauss 
along the same path will give an. average precession 
angle of about 15° only and very little depolarization 
of the neutrons. 

In our experiment, C-neutrons at 90? K. were 
allowed to pass through an iron polarizer and an 
antiparallel rron analyser, both magnetized to 14,000 
gauss. The stray field outside those two iron bars 
was leas than one gauss. A long coil was mterposed 
between polarizer and analyser, eae 
the ixi bate and the neutron beam being mutual] Y 
perpendicular. The path of the beam within the oo 
was 7mm. Currents producing 2-8 or 35 gauss inside 
the coil were switched on alternately. Taking more 
than 600,000 counts with a boron chamber (50 per 
oent of which were due to O-neutrons) we obtained 
(0:88-0:26) per cent more counts with 85 gauss in 
the ,coil than with 2-8 gauss. This is the order of 
magnitude to be expected for the polarisation effect 
according to our previous experiments. 

An iron sheet of 0:15 mm. thickness was then 
placed inside the coil and the magnetic circuit was 
closed by connecting the ends of the sheet by means 
of an iron yoke. Another 600,000 counts were taken 
using the same currents as before. The difference 
between the number of counts with the high and the 
low field was only (—0-05+0-24) per cent this time. 
Tt is seen. that the polarization affect had disappeared. . 

We conolude from this experiment that the lower 
field is: sufflcient to depolarixe the neutron beam 
entirely when the iron sheet is interposed. Since the 
path of the neutrons within the iron sheet (where + 
depolarization must have oocurred) was only 0:15 
mm., the preoeesion of the neutrons inside the iron 
has to be aocounted for by an 'effective fleld' of 
~ 500 gauss or more. The field strength H in the 
iron was 2-8 gauas only, the induction B was 
~ 15,000 gauss ; hence B, or at least 0:03 B, must 
have acted upon the neutrons inside tho iron. 


O. R. Faison. 


Tnetitute of H. vow HALBAN, JUN. 
Theoretical Physicae, JencSN Koon. vw 
Copenhagen. 
August 5. x 
1 Bjoch, F., Phys. Re., EL, 004 (1987). " 
tis: iron has curd by O. F. v. Weizsácker, Ann. d. 
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The Initial Stages of Glycolysis in Muscle 
Extracts 


Wa have already made a preliminary report! on 
the preparation from rabbit muscle, by a method 
involving repeated extraction with phosphate solu- 
tion, of solutions of the glyoolytio enzyme system, 
which appear to be more free from associated 
oco-anxymes than are extracts prepared by other 
methods. The extracts convert starch to lactic acid 
in the presence of muscle Kochsaft, but do not do so 
in the presence of adenosine triphosphate, magnesium 
ions, coxymase and & trace of hexose diphosphate ; 
an account of their propertie, with the evidence of & 
participation of a new co-enzyme, will shortly be, 
given m detail elsewhere. 

In view of the current interest in the earliest stages 
of the transformation of polysaccharide in muscle 
extracta’, we should like to direct attention to the 
behaviour of the extracte referred to above, in the 
presence of the co-enzymes, namely, adenosine 
triphosphate and magnesium ions, which have been 
regarded by most workers as effecting the initial 
phosphorylation in the chain of reactions. The 
pointe of interest are as follows: 1 

(1) When magnesium ions alone have been added 
as oo-enryme, no esterification of phosphoric acid 
has ever been observed. 

(2) When in addition to magnesium ions adenosine 
triphosphate is also present, rapid esterification takes 
place, and the ester formed consista at first wholly 
of an easily hydrolysable ester with the properties of 
the hexoeo-l-manophoephorio acid recently described 
by Cori and Oori’. In the later stages of the incube- 
tion the total amount of esterification increases 
more slowly and the easily hydrolysable eater is 
gradually converted into hexose-6-monophosphate. 
No other ester appears to be formed under these. 
conditions. 

(8) The rate of formation of the easily hydrolysable 
ester is roughly the same over & of adenosine 
triphosphate concentrations from M/1,000 to M/10,000, 
is slightly leas with M/50,000 and reduced to about 
one quarter with M/200,000 adenosine triphosphate: 
The amount of adenosine triphosphate is 
therefore much lees than that necessary for glycolysis 
as & whole to take place with optimal speed, and the 
amount of ester farmed is far in excess of that which 
could be formed by simple transference of phosphate 
* from the added adenosine triphosphate to the starch. 
If the mechaniam were of this kind, continuous 
pA tad a pean of adenosine diphosphate or 

ylio acid would have to take place, and no means 
Oe re eee No lactio 
ui lanes acid is formed, so that the possibili of 
horylation from  phoeph is 
ruled ut, Adenylic adl Dar a eie no 
esterifloation. 

(4) The conversion of the hexoee- 1-monophoephate 
into hexoge-6-monophosphate is much accelerated by 
the addition of a trace of hexose diphosphate. 

The resulte described above are not in agreement 
with those ad from Parnas’s laboratory‘, where 
esterification in the absence of any added oo 
was observed, or with those of Lehmann and 
Needham‘, ‘who were able to confirm the findings of 
the above-mentioned school. “The possibility that 
starch behaves differently from glyoogen in this 
respect is being investigated. But since an easily 
measurable esterification is produced even by 
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M/200,000 adenosine triphosphate, one hesitates, in 
view of the well-known difficulty of eliminating 
co-enxyme completely from the enzyme system, to 
accept the evidence for esterification without oo- 
enzymio intervention which has so far been provided. 
L. P. Kunspar. 
L. H. BrroxraAND. 


Department of Experimental Pathology 
and Cancer Research, 


School of Mediome, 
Leeds. 
July 28. 


1 Kendal and Stiokiand, J. Soc. Chem. Ind., Eb, 1030 (1030). 
"Needham, Asn. Rev. Bisohem., 6, 401 (1937). ; 

* Oori and Oori, Proc. Soo. Fap. Biol. ed Moed., 34, 702 (1936). 
4 Ostern, Guthke and Terszakoweo, S. pkynel. Chem., SEB, 0 (1930). 
* Lehmann and Needham, Biechem. J., 81, 320 (1987). 


Growth Factors for Phycomyces " 

Dorme the last three years, Scho has published 
several 1 showing that vitamin B, is a growth 
factor for somma: This mould can now be grown 
on a synthetic medium composed of glucose, aspar- 
agine, inorganic salts and the vitamin. During the 
last two years, he has described* an alternative 
growth factor (‘MP’) which differs from the vitamin 
in being resistant to heat (128? C. for 20 hours causes 
only 75 per cent loes of activity) and resistant to 
alkali; it is oxidized 'by hydrogen peroxide. 

Knight^* has shown that his growth factor for - 
Staphylococous consiste of three parte, two being the 
pyrimidine (1) and thiazole (m) components of 
vitamin B, (rr), and the third being nicotinic acid 
or ite amide. Very recently Réhopfor e and Jung’ have 
stated that vitamin B, can be replaced as a growth 
factor for Phycomyoes by the pyrimidme and thiazole 
oomponenta. 





N-OH 8—O.CH,.CH,OH 
I 
Ho JOHNA, HCl nb C.CH, 
A ll NZ 
N N 
I n 
CH, 
Cl | 
N-CH c Q—C— —COH,.CHí,0H. 
mod EA 
4d + HCl CH—8 
III 
N=CH N-CH 
H,o.À don, NE.ONH 4C. bon, NELCSH 
ll Il lE l 
—C.NH, x doun 
Iv v 


the kindnees of Dr. Todd, I had also been 
able to test four synthetic compounds (1, 1, Iv and 
v) as growth factors for Phycomyoes. On & medium 
composed of glucose, asparagine and inorganio salts, 
no growth is obtained when these four compounds 
are added singly. But r and n together give a very 
large growth (cf. Schopfer and Jung), rv and u & 
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fair growth, while v and r1 give no growth. Further, 
& neutral golution of vitamin B,, autoclaved for two 
hours at 125? O., still acta aa growth factor for 
Phycomycss, although the compound is destroyed. 
The activity of compounds 1 and Iv is not destroyed 
by this treatment, even in presence of N/10 NaOH ; 
hydrogen peroxide, however, destroys the activity. 
This supporta Schopfer’s suggestion that his factor 
‘MP’ consists of degradation products of vitamin B,. 
There is no doubt that vitamin B, iteelf, as well as 
ita constituents, is a growth factor, since a solution 
sterilized by filtration through glass instead of by 
autoclaving remairis active. Vitamin B, diphosphate 
(*oo-carboxylase" of Lohmann), which was kindly 
supplied by Prof. Lohmann, is about as active as 
the vitamin itself. 
H. M. Smaa. 
Department of Biochemistry, 
Oxford. 
June 29. 


1 Bohopfer, C R. Acad. Sci., 800, 1065 (1035). 

1 Bohopfer, £. Viteminforsak., 4, 187 (1937). 

* Knight, NATURB, 139, 628 (1937). 

‘Knight, Chem. and Ind., 56, 445 (1937). 

* Bchopfer and Jung, O.R. Aoad. Sei, $04, 1500 (1937). 


Constituents of Vitamin E Concentrates from Rice- 
and Wheat-Germ Oils 

Tua pioneer work of Evans and his collaborators 
on the anti-sterility factor (vitamin E) has cul- 
minated in the. isolation from tbe unsaponiflable 
fraction of wheet-germ! and cotton-seed* oils of three 
apparently isomeric oily alcohols a-, B- and y-tooo- 
pherol of approximate formula C4,H.440,, all of which 
show high vitamin E activity. The use of the un- 
saponifiable fraction of rioe-germ oil as a source of 
vitamin E was advocated by Kimm’, who later: 
prepered from a concentrate a B-naphthoete, 
m.p. 156°, which yielded on hydrolysis a product 
alleged to have very high vitamin E activity. 

By acylation of purified concentrates from the 

iflable portion of rice-germ oil with p-nitro- 
benzoyl chloride or 8-naphthoy! chloride we obtained 
a complex mixture of oily and crystalline esters. The 
crystallme esters on separation and hydrolysis 
yielded three apparently homogeneous 
isomeric, alcohols of formula C,H40, (a) m.p. 
121°-122°, (b) m.p. 118?-114? and (o) m.p. 119°-120°, 
The aloohol: (c) yields a B-naphthoate corresponding 
in its p. to that of Kimm’s active material ; 
but like (a) and (b) it is devoid of vitamin E activity. 
Of these alcohols, (a) may be po oid in nature 
but (b) and (o) are certainly akin to bei 
aiilay m tob pet parla ta the aa oka 
by Karrer and Salomon’ from wheat-germ oil con- 
centrates. In a parallel investigation of wheat-germ 
oil we isolated in similar fashion B-amyrin and two 
isomeric &loohols O,,H,,0 of the tritisterol type, (d) 
m.p. 118°-114° and (e) m.p. 175°; of these (d) was 
also obtained by Karrer and Salomon. Neither (d) 
nor (e) possessed vitamin E activity. 

The purified oils ramaining after removal of these 
crystalline alcohols from both rice and wheat con- 
oentrates had a high biological activity, and gave, 
on thermal decomposition, considerable quantities of 
durohydroquinone C,,H,,0,, which Fernholz* ob- 
tained by similar treatment of pure «-tooopherol. 
On the oil from the wheat concentrate with 
cyanio acid in benzene, a mixture of allophanates 
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was obtained from which the products described by 
Evans, Emerson and Emerson! could be isolated, in 
addition to & crystalline allophanate, m.p. 70°, which 
has not yet been examined biologically. 

The above purifled oil from the rice concentrate 
deposited on standing & crystalline substance, m.p. 78°, 
which appears to be an aliphatic mono-unssturated 
alcohol containing approximately 20 carbon atoms. 
After removal of this alcohol, the oil on saturation 
with cyanio acid in benzene solution gave a complex 
mixture of substances from which a small amount of 
an allophanate, m.p. 185°—188°, the properties 
of B-tooopheryl allophanate!, pi be isolated 
together with a larger quantity of an allophanate, 
m.p. 195°-200°; the parent alcohol of the latter 
gu is being tested biologically. 

In view of the formula of the tocopherols and the 
probability that they may represent mono-alk yl 
ethers of durohydroqumone*, the occurrence in active 
rice-germ oil concentrates of the aloohol m.p. 73? 
may be of some significance. The work on the struo- 
ture of these various compounds, of which fuller 
details will be published elsewhere, is being continued. 


A. R. Ton». 
Biochemical Department, F. Bares. 
Lister Institute, H. WALDMANN 
London. T. 8. Wonk. 
July 29 


Para-Cresol from the Urine of Pregnant Mares 

Burrows, Cook e al! have recently isolated 
p-cresol, along with certain ketones of the sterol 
group, from the urine of & man with a malignant 
turhour of the adrenal cortex. The urine (30 1.) was 
submitted to an initial hydrolysis boiling with 
hydrochloric acid, and 0°75 gm. of p-cresol was 
isolated from the non-ketonic phenol fraction. 

It should be recorded that in this Laboratory 
a similar observation has been made in regard to 
the urine of t mares. Approximately 110 gm. 
of pure Pia containing no detectable trace of 
o- or m-isomeride, was obtained from 400 gallons of 
maree’ urine, which had been submitted to hydrolysis 
—a considerably higher proper than that re- 
ported by Burrows, Cook et al. for & pathological 
specimen of human male urine. The significance of 
this finding is not yet &pperent. 


P. G. MARSHALL. 
Biochemical Laborato 
The British Drug Houses, Ltd., 
Graham Street, London, N.1. 
July 29. 
B urrowz, Cook, Roe and Warren, Bicohem. J., Sl, 960 (1937). 


Artificial Release of Crossing-over in Meiosis and 
Mitosis 


Tra experiments with artificial production of 
crossing-over described below bel to & new series 
which were finished in the spring of this year; they 
enable us to carry our analysis much further and 
bring out & series of facts which are entirely new. 
The following are the main conclusions drawn from 
this work : 
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I. (a) X-ray treatment of Drosophila melanogaster 
males induces not only spermatogonial, but also 
meiotic crossing-over. 

(6) Histological examination of irradiated testes 
revealed that the early spermatocytes of the first 
hod Ue por the greatest susceptibility to treatment, 
Fher tpr p hear though also affected, 

extent. 


Ted e toa 
2. (a) The mitotic origin of togonial crossing- 
over induced by X-rays in tla melanogaster 


has been definitely established. 

(b) The presence of inversions lowers somewhat the 
frequency of spermatogonial crossing-over throughout 
the non-inverted region of chromosome III. This 
proves that there is a similarity between regular 

(c) The frequency of spermatogonial crossing-over 
is extremely high in the central region (which carries 
the spindle fibre) of chromosome III. In the remain- 
ing regions of the chromosomes there ia a closer 
correspondence with the cytological map than in the 
case of-the normal meiotic croeeing-over in females. 

(d) The frequency of induced crossing-over is 
higher for later than for earlier spermatogonial stages. 

(e) The frequency of crossing-over 
is not proportional to the K-ray dose (a comparison 
at 1,000 r. and 4,000 r. shows a frequency greater than 
fourfold in the latter case). 

8. (a) No oogonial crossing-over was released in 
female larvæ of Drosonila melancpoater with a treed: 
ment of 2,000 r. 

(b) The Oy females used in this experiment 

b eno . 
showed nevertheless a statistically significant increase 
in croasing-over between ‘b’ and ‘on’. Since only the 
gonial stages were irradiated, this result must be taken 
to mean that there existe an after-effect of the treat- 
ment on crossing-over. 

4. (a) Contrary to the current point of view, which 
excludes the possibility of croasmg-over in the late 


in induoing interchange at that stage ; 
Interchange we designate as late meiotic crossing- 
over. 

(6) This fact raises certain difficulties for Darling- 
ton’s and Belling’s pointa of view on the mechanism 
of aroseing-over, whereas it favours the interpretation 
offered by Sax. 

From the above summarized resulta we may draw 
the following general conclusions: - 

(1) Croeing-over is a feature to some extent 
inherent in both meiosis and mitosis. 

(2) The &beenoe of regular crossing-over in the 
gonial stages of gametogenesis in Drosophila melano- 
gaster can be explained by the disadvantages somatic 
crossing-over would offer ; the suppression of crossing- 
over in the soma means ite suppression in mitosis and 
aleo in mus pon cells. 

(8) thesis of Haldane and Huxley, 
mn is on the disadvantages that crossing- 
over would offer in the heterogametic sex, does not 
sufficiently substantiate the nearly complete absence 
of normal crossing-over in meiosis of Drosophila 

males. 

A detailed acoount of the work will appear in 
Russian (with an extensive German summary) in the 
Biologiohesky Zhurnal. 


Hurwricn FRIMEEN. 
Institut of Experimental Biology, 
Moscow. 
July 18. 
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Cobalt, and Sheep Diseases 

In New Zealand, Askew and his co-workers have 
shown that cobalt plays a vital part m the healthy 
life of sheep and that amall supplements of cobalt 
salta will cure sheep suffering from a type of ansamia. 
Sheep on Dartmoor are liable to a disease very 
similar in symptoms to those described by the New 
Zealand workers, and the usual practice of farmers 
is to send their flocks to lowland pastures in the 
autumn for two or three months. 

Analyses of the cobalt cantent of the soils from 
moorland pastures on which sheep suffer and frorn 
lowland pastures on which sheep have been, known 
to recover give striking differences which are statistic- 
ally significant : 

Moorland soils on which sheep suffer have a mean 
' cobalt contents of 8-9 perta per million; lowland soils 
on which sheep recover, 16-7 per million. 

The figure for the sickness Bo is higher than that 
given by Kidson! for corresponding sois in New 
Zealand, where it was found that sickness was 
associated with soils having a cobalt content of 
two parta per million. In the Dartmoor district this 
figure would be about four parta per million, although 
occasionally samples have & slightly higher content. 

Analyses of pastures show that those in the siok- 
nees areas have a mean content of 0-20 part per 
million cobalt and those in the reoovery areas 0-45 
part per million. 

An examination of soil and ion is 
in progress, M cae secu a 
incidence of disease is being studied. 

The Laboratory, J. B. E. PATTERSON. 

Dartington Hall, 

Totnes, 8. Devon. 

August 18. 


1 Kidson, N.£.J. Sol. and Tech, LOT 


Effect of Occluded Hy: on the Rigidity 
PU Mer 


AN investigation-of the above effect was prompted 

by an inquiry into the nature of the earth’s interior. 
The existence of a very definite core of radius half 
that of the earth seems established beyond reasonable 
doubt by seismology. The nature of this oore is 
uxzlng. Tidal phenomena and the Eulerian nutetion 
demand that thie core be lem rigid than the crust. 
The noticeable absence of the shear wave on earth- 
quake records of quakes sufficiently distant for the 
waves to pass through the core (and this, despite the 
presence of very pronounced compressional waves of 
the same quake on the record), was taken to mean 
that the core could not tranamit a shear wave. A 
liquid core was therefore quite generally held to fit in 
with all known phenomens. However, during the 
past few years several seiamio investigatore, after 
exhaustive study of records, feel reasonably sure that 
the ahear wave does pass through the core, but with 
greatly diminished energy. This would seem to imply _ 
either that a fluid under high preesure can transmit a 
shear wave, or that the core of the earth is a solid of 
very low rigidity. The idea iteelf that a 
solid solution might satisfy this picture of a solid of 
low rigidity. 

To test this, a solid solution of hydrogen in pal- 
ladium was ted with. The first question 
proposed was, “Does the occluded hydrogen affect 
the rigidity of the palladium ?” The purpose of this 
communication is to state that apparently it does. 
Tbe rigidity was measured by means of & torsion 


NATURE 


363 


alm. eR agonio needle wap auspended 

a palladium wire half a millimeter in diameter. 
Tho nola wes placod i asi iGedillatino mou 
fleld of variable frequency. The period of the pen- 
dulum was obtained by measurmg the frequency of 
the oscillator at resonance, which was found to be 
quite sharp. In the formula i —8nIl/r*T* l, r and T 
were determined before and after ocolusion, which 
was uoed by electrolysis. The resulta were quite 
erratic, some of the causes of which will be gone into 
later. However, there was a noticeable change pro- 
duced in the rigidity of the metal, namely a decrease 
of rigidity with increasing occlusion. Some twenty 
different wires were tried and the change in rigidity 
measured when the wire was saturated with hydrogen. 
At first fairly long lengths of wire were used, but 
eventually it was found convenient to use short 


- guspensiens about 2:5 om. long. 


The average decrease m rigidity on saturation was 
found to be 18-7 per cent. The experimenta were 
carried out +m vacuo, in h &nd in air, but be- 
yond a alight change in amplitude of the pendulum, no 
measurable change in period was noticed in the three 
cases. The best absolute value of the coefficient of 
rigidity of palladium into which no excess hydrogen 
has been forced was found to be 4:257+0:030 x 104. 
All palladium normally contains a certam amount of 
hydrogen apparently, and if this be driven off by 
passing a current through the wire, the above figure 
for the rigidity will be at least 12 per cent higher. 

Starting with a piece of uncharged wire, a current 
of 10 amp. was passed through for a few seconds, 
heating the wire to redneas. The rigidity increased 
1-7 per cent. The current was again passed through 
for about a minute and the rigidity increased a 
further 8-4 per cent. The wire was then charged with 
about 400 times ita volume of hydrogen. The rigidity 
decreased 16-6 per cent. Current was again passed 
through to drive out the h this time for 
several minutes. The rigidity increased 22.8 per cant. 
The wire was again charged with aboyt 450 times its 
volume of hydrogen and the rigidity decreased 21-0 
per cent. It seams fairly certain, therefore, that the 
occluded hydrogen causes a decrease in the rigidity 
of the metal. The investigation is being continued fur- 
ther at Fordham and New York Universities jointly. 

Note added in proof: The work of K. R, Koch in. 
this field has not been overlooked, but will be dis- 


cuæed later, Josuru Lywou, SJ. 
Fordham University, 
New York City. 
June 28. 


Kinetics of Catalysed Polymerization of Styrene 

INVESTIGATIONS of polymerization kinetics have 
often. rather cumbersome experimental 
methods, but H&mmiok and Langrish! have reoently 
applied a convenient bromination method for esti- 
mating cyclopentadiene and indene to a study of the 
polymerization rates of these compounds in carbon 
tetrachloride. We have been using, for some time, 
& very similar method to follow the kinetios of the 

polymerization of styrene, catalysed by anhydrous 
stannic chloride, in carbon tetrachloride and chloro- 
form solutions at 25°C. The amount of residual 
monomeric styrene in the reaction mixture is deter- 
mined, at known intervals of time, by quantitative 
bromine addition to the double bond, using an excess 
of bromine which is estimated by titration in the 


usual way. The accuracy of the analysis (better 
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then 0*5 per cent) is not impaired by the presence 
-of polystyrene ; but with polystyrene in the presence 
of stennio chloride, the excess bromine must be 


destroyed without delay, in order to avoid a slow: . 
polymer. The styrene dis. ` 


attack of bromine on the 
appearing during polymerization bas been proved to 
be equivalent to the polymer formed by weighing 
the amount of polystyrene precipitated in methyl 
alcohol’. The polymers produced have molecular 
weights of the order 5,000 as determined by viscosity 
Measurements. 

With specially purifled materials, the half-con- 
version period for polymerization may be of the order 


of one hour; but complex inhibition phenomena can ` - 


appear if traces of impurity are present. In one series 
of experimente, with styrene concentrations up to 


1:73 M./litre in carbon tetrachloride, and with com- 
stannic chloride at concentrations ^ 
0-01-0:2 M., polymerization was preceded by a’ 


mercial ‘o.p.’ 


iod of total inhibition (varying from 0-6 to 4-2 


ours with decreasing concentration of catalyst), 


after which polymerization would proceed to com- 
pletion with a half-conversion period of one to eight 
hours. Expermnente during the polymerization period 
have shown (a) that moisture produces a re tion 
inflection in the polymerization curve, (b) that dry 
hydrogen chloride is & temporary complete inhibitor, 
the polymerization resuming ita course after an 


interval which may amount to an hour or more. In: 


separate experimenta, we have found that hydrogen 
obloride adds to the double bond of styrene at a 
measurable rate with & stannic chloride catalyst, and 
that addition proceeds considerably more rapidly in 
chloroform than m carbon tetrachloride. This 
behaviour corresponds with the observation that, in 
pure chloroform, polymerization was preceded by 
an inhibition period of 0-15 hr. with reactant con- 
centrations which gave inhibition for 1:3 hr. in 
carbon tetrachloride. (In unpurified, commercial, 
‘practical’ chloroform there was no initial inhibition.) 

It seems probable that inhibition of polymeriza- 
tion by hydrogen chloride, introduced by intent or 
present as an impurity in commercial stannic chloride, 
is due to saturation by hydrogen ohloride of the double 
bonds of those e molecules which have been 
activated by the catalyst, polymerisation being pre- 
vented until the inhibitor has been removed by the 
addition reaction. If this explanation is correct, it 
follows, as the simplest interpretation (since hydrogen 
chloride is a complete polymerization inhibitor within 
the analytical error), that styrene and stannic chloride 
probably form a complex, capable of surviving 
several molecular collisions, which is responsible both 
for hydrogen chloride addition to styrene and for 
the chain-initiation step in the polymerization of 
styrene. Skraup and Freundlich? have provided 
evidence for the formation of complexes between 
stannic chloride and certain aromatic hydrocarbons 
having unsaturated side-chains; and this view of 
the polymerization catalysis is in acoord with recent 
observations by Gee and Rideal'*. 

Detailed experiments are in progress. 


Research Laboratories, pee Ye l 
Eastman Kodak Company, 
Rochester, New York. 
July 19. 
1 Hammick, D. Ll, and Langnah, D., J. Chem, Soc., 707 (1957). 
t Sahulz G. V., and Husamann, B, £ phys. Chem., D, M, 187 


(1086). 
*Skraup, B., and Freundlich, L., Asmalea, 431, 218 (1023). 


‘Geo, G, and Todes], H. E., J. Chem. Soc., 772 (1937). 
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Polarimetric Studies of Oxide Film Formation on 
: Metals 


Ta polente method! has now been applied to 
the y of the early growth of oxide films on copper 
and has given results in general agreement with those 
obtained by ather workers using different methods!. 
Typical curves showing the changes in A (the relative 
phase retardation of the perpendicular and parallel 
components of the incident plane vibration) during 
heatmg and cooling of copper mirrors in dry pure 
hydrogen and after replacement of the hber be by 
pure dry air, are given in Fig. 1. 








DM yr T 
1 1 3 4 [1 * 


Time tn hours 
Fig. 1. 
A, ADMIBSION OF Am; T, TEMPERATURM ROSA DUE 
$ ^ TO INADBQUATA CONTROL 


. Calculations of the film thicknesses corresponding 
to the optical changes have also bean made by means 
of approximate equations developed in the manner 
of Drude’, except that m the case of copper it was 
not found permiasible to neglect some of the terms 
normally dropped. The thickness curves, together with 
those of Evans and Miley* (dotted) are given in Fig. 2. 





"Time in minutes 
Fig. 2. 


These latter would not be expected to be strictly 
comparable as they refer to oxidation of distorted 
surfaces beginning during polishing’, whilst the present 
results are for the re-omdation of reduced annealed 
surfaces. It is also reasonable to expect differing 
degrees of activation or sintering and partial poison- 
ing by sorbed hy to have direct influence on 
the course of oxidation and to give rise to second 
order effecta by modification of the optical constants 
of the base. 
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However, from this and other work mentioned, 
it is clear that the magnitude of the first rapid 
oxidation, even allowing for & considerably greater 
real surface, is much larger than would be expected 
from e& sorption-diffusion oxidation theory*; and it 
seems that a controlling mechanism must be sought 
leading to differential equations of a similar form 
but involving other physical magnitudes. Detailed 
results and a discussion of them will be published in 
due course. 

A. B. WiNTERBOTTOM. 
(Robert Blair Research Fellow.) 


Norges Tekniske Høiskole, 


Trondheim, Norway. 
July 8. 


E Tronstad, L., Trans. Soo., S9, 502 (1933). Winterbottom, 
A. B., J. Instr., 14, 203 (19037). 

' Evans, U. B-, and , H. A., NATURA, 189, 283 (1987) Dobin- 
sky, 8., Na'ruxa, 188, 31 (1086). 


1 Drude, P., Weed. Ann., 38, 884 (1890); Tronstad, los. cit. (1). 
1 Evans, U. B, and Miley; H. A., loc. cit, (3). 
' > Bowden, F. P., and Ridler, K. H. W., Proc. Rey. Soc, A, 1M, 
640 (1980). 
‘Wilkins, F. J., Phul Aag., 11, 422 (1931). 





Hydrogen Bridges in Solid Pentaerythritol 
titative 


features of the determmed structure will be given 
below. : p 

Of the alternative spece 01—14 and M@—14 
chosen first by one of us!, the latter should now be 
regarded as the correct one for this d. The 
central carbon atom of a molecule is placed at 000 
and surrounded tetrahedrally by the four methylenio 
carbon atoms at vys, vyz, yf and yvr with v = 0-165, 
y = 0:140 and s = 0-10, the interatomic distance for 
the C—O bond being hence 1-57 A. The four hydroxyl 
oxygen atoms are also in such general 
positions with the values of the parameters v = 0:318, 
y = 0:265 and s = 0:00. From these and above 
values the C—O bond distance is camputed to be 
1:40 A. The oxygen atoms thus lie in the same 
plane z = 0 as the central carbon and besides not 
far from the base diagonals. If the hydrogen atoms 
of the OH groups are not taken mto consideration, 
the molecule possesses approximately the symmetry 
of D2d—42m, precisely S,—4, with one pair of 
primary alcohol] radicals puckered upwards and the 
other downwards, namely, 


c o 
ZNZ N 
o C O and O C O, 
NZ NZ 
c C 


all the bond angles of these atoms being approxi- 
mately tetrabedral. Such a structure is found in 
the case of pentaerythritol tetrabromide vapour, in 
carried out by de Laszlo", the bromine atoms in the 
molecule form & square. : 

The most interesting of the structure is the 
close approach of the h xyl groups on adjoming 
molecules. In the plane s = 0, four oxygen atoms, 
one out of each molecule, constitute a square of 
length of side 2-55 A. This is shown by an idealized 
figure (Fig. 1), though strictly in the actual case the 
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line joining the central carbon and a hydroxyl oxygen 
in the molecule makes a small angle with one of the 
base diagonals. 
o 0—[(E-*0 o 
` i^ N "4 
\ 7 


^N 
de. ON. uir g 


G 
\ x X. Fd 
N NP 
de 
(+ ff ae 
RA Noe (1)—0 o 
Fig. 1. 


The value 2:55 A. for the above O—O distance, 
which must be bridged by a hydrogen atom, is con- 
edarehy. Le tian that e d 
Megaw* to their ‘hydroxyl bond’, while it is precisely 
the same as those found in the cases of KH,PO,* and 
NaHCO,!, in which, however, the O—O distance is 
not between two OH groups but between OH and O. 
At any rate it is evident that the molecules in 4 
layer parallel to the (001) plane are linked more or 


less firmly to each other by hydrogen bridges in 


closed rings, where, according to Huggins‘, the 
‘synchronized oscillations’ may cause an increased 
stability of the mtermolecular linkage. Such layer- 
like structure explains in & natural way the perfect: 
cleavage along (001). 
A detailed account of the present work will be 
published shortly. 
I. Nrrra. 
T. WATANABÉ. 
Laboratory of Physical Chemistry, 
Osaka Imperial University. 
July 6. 
Rita, Ly Bul, Dm See. Jovem d SA QD To. uter 
*de Lamlo, H , O.R., 198, £335 (1931). 
e m J.D, and Megaw, H. D., Proc. Hey. Soc., A, 1&1, 384 
“West, J., Z. Krist., 74, 806 (1080). 
5 Zachariasen, W. H., J. Chem. Phys, 1, 634 (1088) 
* Huggins, M. L., NATURE, 139, 550 (1937). 


Band Spectrum of Thallium Hydride 


THaLiium metal was heated in vacuum resistance 
furnace, which was filled with hydrogen at 500 mm. 
pressure. At & temperature of a 1,500? C., some 
bands in the yellow and red part of the spectrum 
were emitted. The same bands were also obtamed 
in the emission from a tballium-oopper ara burnmg 
in hydrogen at high pressure. At low preesure 
(less than 500 mm. mercury) in the arc no bands 
were present. With increasing pressure the bands 
get gradually stronger, and at & pressure of about 
four & heres the yellow and red bands are 
intense. nder the same conditions in the aro a 
fainter bend system also appears in the blue and 
violet part of the spectrum. 

The spectrum has now been photographed from 
8000 A. to 4000 A. One of the strongest bands at 
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4 5680 is shown in Fig. 1. The band is degraded to 
the red and oonsista of two branches, which are 
designated as R- and P-branches. Only the first two 
or three lines in each branch are , and the lines 
then get gradually wider with i K-numbers. 
This widening of the linea, and the fact that no bands 
appear at low pressure in the aro, indicate that almost 


Fe 5768 





Te 5709 





to P 135 390 5 10 5 R 
Fig. 1. 


every level of the upper state is predimsoaiated, At 
low K-numbers, 0 < K <9, the P-lines are single. 
For K > 9 the lines are split up in two componenta 
with unequal intensity. As no Q-lines are present, 
the band probably is due to a X — X-transition. In 
the thallium hydride molecule, both !X — 1X and 
*2, — * Xi are possible, but since the lines are diffuse 
(only the firet eight or nine R-lines are resolved) it is 


Points from Foregoing Letters 


` of lymph cella can be obeerved in the spleen, while ' 


in the testicles, cells in the various stages of sper- 
matogenesis are more or less affected and destroyed. 
By studying the precession of neutrons within 
magnetized iron, Drs. O. R: Frisch, H. von Halban, 
jun., and J Koch have found that the ‘affective 
magnetio feld which acoounts for the rate of pre. 
cession is a considerable fraction of the i 
induction B, at any rate much larger than the 
magnetic fleld strength H. 
- Drs. L. P. Kendal and L. H. Stickland describe 
experiments carried out with i extracta of the 
glycolytic enzyme system ; may throw light 
on the earliest stages of the transformation of sugar- 
like substances, from which the muscle derives ita 
energy. Unlike previous investigators, they find that 
oo-enrymes (both magnesium ions and adenosine 
triphosphate) are needed for esterification. 
Further experiments with substances related to 
vitamin B,, which stimulate the growth of the mould 
Phycomyces, show, according to H. M. Sinclair, that 
pyrimidine plus thiazole give a large growth, and 
thiazole plus the amide of nicotinic acid, give a fair 
growth (in a medium of glucose, asparagine and 
Inorganio salts), but they are not active separately. 
A number of substances separated from the un- 
gaponiflable fraction of rice-germ oil (which has high 
anti-sterility, vitamin E, activity), with some 
of their derivatives, are mentioned by Dr. A. R. Todd, 
Dr. T. Bergel, H. Waldmann and T. 8. Work. Most 
of these compounds are biologically inactive. An 
aliphatic mono-unsaturated aloohol containing ap- 
proximately 20 carbon atoms is considered by the 
authors of some significance, as a possible simpler 
derivative of the tocopherols (aloohola of approxi- 
mate formula C,H&40,) which have been shown to 
possess vitamin E activity. 
Results of X-ray experimenta with the fruit fly, 
Drosophila, leading to crossing-over of chromosomes 
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at present difficult to distinguish between these two 
alternatives. 

A similar but much fainter band lies at 3 6150 A. 
The two bands have & common upper state, and 
consequently they are designated as 0 — 0 (w = 
17,519-9 om.-!) and 0 — 1 (vy = 16,174:5 om.-!). The 
following constantas have been calculated : upper 
state: B, = 4-64; D, = — 1-18 x 104 om1; lower 
state: B, = 4-78, B, = 4-02, D, = —0-45 x 104 
am~. 

In the yellow and red part of the spectrum there 
are also some other bands with & somewhat more 
complicated structure, which show a characteristic 
widening of the lines similar to that of the two bands 
mentioned above. These bands can be followed into 
the far infra-red part of the 

Further details‘ concerning the band spectrum of 
thallium hydride will be published later. 

B. GnuwpergÓx. 

Department of Physica, 

University of Stockholm. 

July 9. 


mutation) are described by Prof. H. 
Friesen. ing-over in males was observed in the 
spermatogonial both during normal nuclear 
division and BS agentes -the reduction division 
(meiosis). The frequency of spermatogonial oroeaing- 
over is not proportional to the X-ray dose, 


3:9 parts of cobalt per million on an average, whilst 
the soil in the lowland pastures, where the sheep are 
sent to recover, contains on an average 16-7 parts 
per million of cobalt. 


chloride can act as a polymerization inhibitor, prob- 
ably by addition to the styrene double bond. 

Curves showing that the o in the relative 
phase retardation of polarized light, falling upon 
copper mirrors, during heating and cooling in hydrogen 
and in air, are given by A. B. Winterbottom, also the 
film thickness of oxide co nding thereto. The mag- 
nitide of the first rapid oxidation is znueh larger thin 
expected from & sorption-diffusion oxidation theory. 

A quantitative crystal analysis of pentaerythritol 
by I. Nitta and T. Watanabé has revealed an interest- 
ing layez-like structure. Molecules in a layer are 
linked more or leas firmly to each other by the so- 
called h: bridges, for which the O—O distance 
is found to be 2:55 A. The molecular shape is similar 
to that of pentaerythritol tetrabromide in the vapour 
phase. s 
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Research Items 


Ancient Man in Devon , ; 

For some years past Mr. Reid Moir, in collaboration 
with Mr. and Mre. MacAlpine Woods, has carried oub 
archwological investigations in the neighbourhood of 
Seaton and Beer in south-east Devon. These in- 
vestigations have ‘been confined to various depoeite, 
ranging from Lower to, possibly, Upper Palwolithio 
times, situated ab some height above see-level, but 
until recently no opportunity had appeared for 
examining the low-lymg beds of the river valleys. 
Fortunately, however, & sewage plant is being 
erected on the Flood Plam at the ction of the 
River Ooly with the Axe, and from the spoil heaps 
from the excavations a large number of flint artefacts 
have been found. The exposed sections are shallow 
and of small extent, but the succession of deposita, 
from below upwards, is clearly as follows : (1) Flood 
Plain gravel; :(2) alluvium, with stones, 2 ft.; 
(8) alluvium, i stonelesa, 1 ft. 6 m. The 
surface of the Flood Plain gravel at the site examined 
is approximately 16 ft. O.D. Judging from what has 
been discovered in other parts of Great Britain, the 
stony alluvium resting upon the Flood Plain gravel 
would contain an assemblage of artefacts dating from 
Magdalenian—late Palmolithio—times to the end of 
the Stane Age, and it is of interest to note that among 
the specimens recently found by Mr. Reid Moir 
and Mr. and Mrs. ine Woods are & number of 
blades of flint, including some definite and well-made 
burins. It is poesible that these may be of i 
date, and afford further evidence of the former 
presence of Palsolithic man in Devon. Other 
specimens in the series appear to be referable to 
later epochs, though nothing which can with oon- 
fidence be assigned to the eolithio period has yet 
come to light. The examination of the Colyford site 
is being continued, and it is hoped that it and the 
artefacts discovered may be described in the near 


FawiLIAL periodic as its name implies, 
is & hereditary disa characterized by periodic 
attacks of paralysis of the limbe. 


Allott, Castleden and Walker (Olin. Soi, 8, 59; 
1987) have recently pubhehed observations which 
promise to illuminate this hitherto obscure malady. 
A patient was observed who attributed his paralytic 
attacks to heavy meals. It was found that the 
attacks could with regularity be produced about five 
hours after the ingestion of 250 gm. glucose, or by 
the injection of twenty units of insulin, or most 
surely by the combined effects of glucose end insulin. 
Analysis of the blood during and between the paralytic 
attacks showed that the onset of paralysis was 
associated with a fall of serum potassium from the 
normal value of 16-20 mgm. to below 12 mgm, per 
100 o.c. serum. ‘The paralysis could be relieved 
in 15 min. by the ingestion of 12 gm. potasium 
chloride. A fall in serum potassium occurs in normal 
individuals when gluooee passes from the blood into 
the tissues, but in periodic is the fall is un- 
usually great, and it is is abnormality which 
constitutes the essential feature of the disease. 


Structure of Protoplasm 

Dz. A. R. Moons is probably giving expression to 
a view very widely spread among biologists when he 
argues (Scientia, 62, July 1, 1987) that the oon- 
ception of protoplasm as an emulsion, suggested by 
Bütechli and supported by some of Hardy's experi- 
mental resulta, was quite inadequate even to account 
for the behaviour of the cytoplasm of the oell. A 
useful purpose is probably served, nevertheless, in 
passing in review some of the considerations which 
suggest a more ‘structural’ basis. Thus in some 
merogonio hybrid embryos of echinoderms the tempo 
of of the cells of the hybrid is clearly de- 
termined by the parentage of the oytoplasm—not of 
the nucleus. In sea-urchin eggs, as the result of 
centrifugal action, it may be possible to obtain cells, 
clear of all dense inclusions, which behave quite 
normally on. fertilization, but this clear hyaloplasm, 
although without visible structure, almost certainly 
has a structural framework conserving ita role in the 


pore 

when forced through 
sieve pores lees than 0-20 mm. in diameter. Dr. 
Moore's conclusion, that protoplasm contains polar 
particles or chains of molecules which, when occasion 
requires,-link themselves into structural features, not 
only with modern views of the mechaniam of 
wall deposition at the surface of the plant protoplast, 
but also reconciles very generally the contrast between 
the mobility of the and the necessity for 
a structural framework to account for ita performance 
in cell division and heredity. 

i 


Researches on Indien Fishes 


IN Current Sotence, b, No. 7, 1987, there are two 
interesting articles on fidhea. The first is entitled 
a i Distribution of Indian Freshwater 
Fishes and ite Bearing on the Probable Land Oon- 
nections between India and the Adjacent Countries” 
by Sunder Lal Hora, assistant superintendent, 
Zoological Survey of Indis, Caloutta. It is a sum- 
mary of the remarks made at the Hyderabad meeting 
of the Indian Science during a joint dis- 
cussion between the Sections of Geology, Botany and 
Zoology, on Wegener's theory of continental drift with 
special reference to India and the adjacent countries. 
The evidence provided by the distribution of the 
freshwater fishes of India indicates an eastern origin 
of the fauna and its subsequent di to the west. 
The close relati ip between the Indian and the 
African freshwater can only be explained on the 

ion of a land connexion between the two 
countries. The sbeence of the Sabilbeids from 
Ceylon and their presence in Africa suggests that 
Ceylon may have become separated from Indis at a 
stage earlier than the severance of the land connexion 
between Africa and Indis. In the second paper, 
P. Ben, entomologist, Bengal Publio Health Depart- 
ment, ‘On the Food Factors of the so-called Mosquito- 
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Fishes of Bengal—Panchax ponchaz, 


Barbus stigma, Esomus danrious and Trichogaster 


Jasciatus’’, shows that the plankton flora and fauna ` 


form the main food of Panchar although they also 
eat insect larves, that Tri i 


also essentially vegetable feeders. Thus Panchaz alone 
of the four eats insect larve, and these only form à 
amall portion of the food. There is apparently no 
Justification in assuming that these fishes wonld eat 
the Anopheles larve except in very amall numbers. 


Inheritance of Leukemia in Mice 

Lavan is & tumorous condition in which the 
leucocytes of the blood multiply rapidly. The 
symptoms are very similar or i ical in mouse and 
man. There is often enlargement of the gpleen and 
lymphatics as well aa an enormous increase of the 
number of leucocytes in the blood. Dr. E. O. 
MacDowell (J. Hered., 28, No. 4) has described 
experiments on the inheritance of leukemia in mice 
which are of particular interest in their bearing on 
the relation between intrinsic and extrinsic factors. 
By brother-sister matings through eighteen genera- 
tions, & genetically uniform leukemio strain of mice 
was obtained. In a total of more than 600 mice, 
however, 10 per cent always failed to develop 
leukemia. But the offspring of the negative mice 
developed the disease with the same frequency of 
90 per cent. It is concluded that the 10 per cent 
negatives represent the balance between the genetio 
constitution of this particular strain and the par- 
ticular environment in which they developed. When 
& negative strain is crossed with a male from the 
leukæmio strain, the F, show an incidence of nearly 
45 per cant, and when F, males are back-croased to 
the neutral strain the moidence of leukmmia is again 
halved. When the leukmmio heredity is derived from 
the mothers, the incidence of leakssmia in the offspring 
is significantly higher in all oases. By careful analysis 
and variation of the laboratory environment, it will 
probably be poasible to determine which extrinsic 
factors are effective. It is also ajgnificant that the 
role of extrinsic factors varies with the intrinsic 
factors present. 


Research on Wood-destroying Insects 


Tum Journal of the Royal Society of Arts (85, 407 ; 
1987) contains a report of a lecture given by Dr. 
R. O. Fisher of the Foresta Products Research 
Laboratory on the above subject. Special reference 
is made to the death watch beetle (Xestobium rufovil- 
losum), and it is pointed out that there appears to 
be a definite relation between the presence of fungal 
decay in timber and the oocurrence of this insect. 
It was aleo shown that the temperature and fnoisture 
content of timber are important factors in determin- 
ing the rate of development of the beetle. Warm, 
dry conditions and the absence of fungal decay are 
unfavourable for this inseob. is usually 
most severe at, and often confined to, the built-in 
ends of timbers in buildings where ventilation is 
poor and where conditiohs are favourable for the 
accumulation of moisture and consequent risk of 
decay. The outstanding conclusion of recent bio- 
logical studies is the importance of the presence of 
fungal decay. 
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can continue to live and develop very slowly in 
deoay-free timber has to be taken into consideration. 
Reference is made to frequent rts in the prese, 
and by authorities seeking funds for repaive, of 
damage caused by the beetle to churches and other 
buildings. The result bas been a general impreagion 
that the creature has inoreased ite activity during 
the last few years. This idea, however, is erroneous, 
and the apparent spread of the beetle can be beat 
explained by the increased interest taken in ita 
occurrence, which leads to more thorough inspection 
of old timbers in buildings. 


4 


Cytology of the Genus Poa 


J. M. Anwerrone has examined the chromosome 
numbers of twenty species of the grass Poa, with the 
result that previous suggestions are confirmed and 
(1) that polyploidy is associated with 


extended : 
species formation ; diploid to dodecaploid species are 
described, the basic number bemg 


seven; (2) that aneuploid species are also present ; 
three aneuploid species have chromosome numbers 
suggestive of a 9n origin (Canadian J. Res., 16, Juno 
1987). An interesting examination is made of the 
possibilities of the mamtenance of & certain aneuploid 
strain with 54 chromosomes. In view of the obvious 
difficulties in the way of maintaining constant such 
an aneuploid strain through normal sexual fertiliza- 
tion, an apogamous origin of embryos from om. 
phytic tigsue in the ovule seemed likely and has 
frequently been suggested. however, 
shows that the fertility of the pollen mother cella is 
surprisingly high and that polyembryony frequently 
occurs, but that the embryo sacs may all arise from 
megaspores produced after the normal reduction 
division. The author pointe out that the univalent 
chromosomes appear regularly to be included in the 
nuolei after reduction division. Four univalents are 
concerned, and in view of the high chromosome 
number their presence may not disturb the genetic 
balance if they undergo random segregation. Buch 
random segregation would give 6 out of 16 pollen 
grains with 2 univalent chromosomes and, in view of 
the frequent occurrence of polyembryony, with 
opportunities of meeting female nuclei with 2 
univalent chromosomes also. Such gametes would 
contain 27 chromosomes in all and their union might 
maintain the strain by ordinary sexual reproduction ; 
the ‘author concludes that- this is the method in 
which the aneuploid ‘Mammoth’ strain of Poa 
pratensis is reproduced. 


Fulgurites from Witzands, Kalahari 


Amone the sand-dunes on the south-east border 
of the Kalahari desert, A. D. Lewis (S. Afr. Geog. J., 
19, 50; 1936) estimates that there are not fewer than 
2,000 fulgurites (‘lightning tubes’) over an area of 
eight square miles. i , however, the natives 
say thet storms are not frequent and they have 
never seen the dunes struck by lightning. The friable 
tubes of fused silica are found as broken 

ta lying in the hollows the dunes, 


only rarely are they seen in situ projecting a 
few iaaea aboro iha eariubo of fie ened Tivo tubes 
extending vertically downwards were excavated, but 
without reaching the lower end. The longest recovered 
(as fragments) measured 8 feet and showed some 
branching with a variable form and diameter (0-2— 
0-5 in.) along its course. Larger tubes (up to 2 in.) 
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have collapsed with the formation of longitudinal 
riba. In ane case threads of fused silica extend across 
the cavity, suggesting that the tube again expanded 
while still in a plastio condition, The sand surround- 
ing the longest tube was sean to be “darkened as 
if i". Bome previous records mention that the 
loose sand adjacent to the fulgurite ig iron stained, 
silica. The author accepts, though some- 
what reluctantly, the view that these tubes were 
formed lightning. One of his alternative sugges- 
tions is t they were formed by meteorites; this 
being supported by the statement that lechatelierite 
(silica-glass) hag been found in meteorites—a state- 
ment that is quite incorrect. 


The Baffin’s Bay Earthquake of 1933 


Lara on November 20, 1983, a strong earthquake 
was recorded at stations all over the world. The 
early estimates made at Kew, Strasbourg and else- 
where showed that the epicentre lay in Baffin’s Bay, 
and, about a week later, it was reported that the 
shook was felt in western Greenland. The earthquake 
ie one of much interest, for we have no record of 
any other in this part of the world, and the epicentre 
was Bo situated that the numerous stations in Europe, 
North America and Japan all lay within moderate 
distances from it. In response to circulars issued by 
Dr. A. W. Lee of the Kew Observatory, 89 records 
were placed at his di more than two thirds of 
them from stations lying between 25? and 40° from 
the origin, and these are studied by him in a recent 
valuable memoir (Meteorol. Offloe, Geophys. Mem., No. 
74; 1987). The closest representation of the travel 
of the P waves to distances of 25°-50° is, he finds, 
given by & table based on one prepared by Gutenberg 
and Richter, the resulting position of the epicentre 
being lat. 73-3? N., long. 70-2° W., and the time at 
the origin 28h. 21m. 81-56., G.M.T. The surface 
waves were very showing that the focal depth 
was not considerable. Indeed, from tbe a 
length (about 4 sec.) of the interval between the 
arrivals -of the P and &P waves, it follows that- the 
depth was about 10 km. below the surface. The 
apparent velocity of the P waves was uniform for 
epicentral distances from 25° to 40? and again from 


existing tables. A 
new table for S for distances 25°-50° was, however, 
computed from the travel-times for P on the assump- 
tion that Poisson's ratio is constant for the rooks 
traversed by the waves, and the agreement between 
the observations and this table is satisfactory. 


the observations of S and the exi 


The Tenham Meteoric Shower of 1879 


Ix 1935, a collection of 102 complete meteoric 
stones, of aggregate weight about 108 Ib., was pre- 
sented to the British Museum by the widow of Mr. 
Benjamin Dunstan, formerly Government geologist 
of Queensland, who had been collecting information 
of the history and composition of the meteorites. 
This collection, described by Dr. L. J. Spancer in 
No. 156 of the Mineralogical Magazine, representa 
a remarkable ahower that fell in 1879 at Tenham in 
a remote district of south-west Queensland. Thirty 
years ago, two large stones and one small stone 
Sree ie 184 Jb.) from this district were acquired 
for the British Museum. Dr. Spencer relates the 
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history of these three '"Warbreocan stones", whioh 
collection made by Mr. M. d, an eye- 
witnees of the fall and who was alive in 1986. A 
chemical is of specimen stones made in the 
Government emical Laboratory at Brisbane in 
1913 shows that their composition is that character- 
istio of the stony variety, that is, masses of crystalline 
rook with a small metallic content, as distinct from 
the type largely of metallio iron. This 
collection from the Tenham shower is stated to be 
the most complete example of & meteoritio shower 
in the British Museum collection of meteorites. Dr. 
Spencer describes i the of & 
stony meteorite through the earth’s atmosp ite 
stage of inoandescenoe commencing ab a height of 
about 100 miles; the subsequent explosion of the 
meteorite due to intense surface heating and to air 
pressure, followed perhaps by a second explosion and 
the fall to earth of the ing ahower of 

the velocity of which is checked generally to that of an 
ordinary falling body—about 70 metres a second. 
In the case of a large mass of metallic iron, ıt will 
survive disintegration more easily and may arrive at 
the oarth's surface with much greater velooity. 


The Cannixzaro Reaction . 

Tua mechanism of the Cannizzaro reaction, in 
which an aldehyde, for example, benzaldehyde, reacta 
with water in the presence of an alkali to give an 
acid and an alcohol (2R.CHO --H40 -R.OOOH + 


R.CH,OH) has been investigated by using alkali 
dissolved in deuterium oxide, D,O ( er and 
Fredenhagen, Naturwiss., 25, 459; 1937). No 


deuterium was found in the CH, group of the aloohol. 
This means that the from one aldehyde 
group is transferred directly to the carbon atom of 
the other aldehyde molecule (possibly after the two 
molecules have combined to give an acetal compound), 
without & dehydration & hydrated aldehyde 
molecule and transference of molecular hydrogen. 


Tests for Random Observations 


W. O. Kepwaok and A. G. MoKendriok (Proc. 
Hoy. Soo. Edinburgh, 5T, 228; 1987), starting from 
an investigation of the fluctuation in the death-rate 
from eotromelia in mice in an experimental epidemio, 
have arrived at simple testa which will help to decide 
whether a series of numbers is random, that is, due 
to mere chance, or evidence of a real cause. A series 
whioh conforms to these testa is not 
random, but is likely to be so. On the other hand, 
failure to conform is evidence of non-randomneas. 
The calculation depends on the runs and gaps, the 
average lengths and standard deviations of whioh 
are compared with what would be expected from 
pure chance. One obvious limitation of the testa is 
that they make use only of qualitative relationships 
and do not take into account exact magnitudes, so 
they do not make full use of the information available. 
On the other hand, there is the compensating ad- 
vantage that no assumption is made about the law 
of distribution of the o 


random numbers, telephone numbers, duration of 
measles epidemics, ish death-rates, Edinburgh 
reinfall and temperature. The results 


work out as might be expected in most cases, but 
the Edinburgh climate seems to defy prediction. 


370 


NATURE 


AUGUST 28, 1937 


The First International Acoustical Conference 


"TERT is Scuccebconsceupjost whioh, during the 
last few years, has assumed ter commercial 
and social significance than acoustics. Alongside has 
come the steady growth of noise—that is, unwanted 
sound—which in its many aspects.is beginning to 
stir the consciousness of the public to such an extent 
that it is demanding measures for relief in the more 
outstanding cases. Acoustics has furthermore de- 
veloped a large specialized terminology, and the need 
for agreed measuring units and standards has become 
more and more: 

In Great Britain such questions have been dealt 
with by a British National Committee under the 
auspices of the British Standards Institution. Under 
the chairmanship of Dr. G. W. O. Kaye, this Com- 
mittee has devel and classified an extensive 

omenry of acoustical terms*, particular attention 
a a uM me a them the 
scales and units of loudness and energy- . As 

these latter, which are of especial importance, 
considerable divergencies have unfortunately pre- 
vailed in the practices of different countries, not 
only as regards the scales, units and zeros of the 
standard reference tones, but also in the listening 
at e Pee kak employed. In its work, 
kept in mind the desirability 
of éventual international agreement in such matters 
and.to this end set up specifications dealing with the 
standard reference sound (a sinusoidal plane pro- 
gressive wave of a frequency of 1000 cycles per 
second), and the arbi xero of reference (0:0002 
dyne per aq. om.). The "phon" (a name we owe to 
Barkhausen) was ado as the unit in the sub- 
jective scale of equi loudness, while the use of 
the ‘ 'decibel" (a name which originated in America) 
was restricted to the soele of the energy 
or preesure level. 

In July of this year, the first international con- 
ference on acoustics was summoned in Paris under 
the auspices of the International Electrotechnical 
Commission (I.E.O.) some sixty delegates from 

* “British Standard of Acoustical Terms and Definttions"" 

: British ; 1996) 34. 6d. ne. 


_ of M. Duval, president of the 


thirteen countries assembling under the presidency 
rench Electrotechnical 
Committee. Substantial agreement was reached in 
the several sections set up to deal with vocabulary, 
fondamental unite and methods of measurement, 
electro-aooustios, and noise abatement. Chief interest 
centred in the questions of fundamental units and 
methods of measurement, and it is satisfactory to 
learn that the proposals eventually adopted are in 
complete agreement with the specifloations submitted 
by the British delegation under the chairmanship of 
Dr. Kaye. The “phon” and the “decibel” are acoord- 
ingly accepted as international unite, so that an 
important contribution to international acoustical 
measurements has been achieved. Particular mention 
should be made of the helpful and conciliatory out- 
look of the United States und German delegations, 
of whom Dr. Harvey Fletcher and Dr. Grutamacher 


An inquiry into the position of objective 
inea meter odiata Hat while eat crop TA 
been made, there was not enough experience available 
to approve at the present juncture the specification 
and standardization of & ‘universal’ noise meter 
which. will measure on the phon scale any and every 
type of sound. Other points dealt with inaluded the 
standardization of methods of testing microphones 
and loud-speakers, the different procedures adopted 
in ‘various countries for measuring acoustic absorp- 
tion coefficients by the reverberation method, the 
methods used to investigate the transmission of 
air-borne and impact sounds in buildings, and 
the steps taken in different countries for reducing 
noise. 

The pronounced success of the Conference owed 
much to the valuable preparatory work of the I.E.O. 
and the oo-operation of M. Valensi, secretary of the 


Comité Oonsultetif International Téléphonique. It 
was agreed at the final plenary ee 
work of future, conferences should be dmini 


by the Federation of National Stan Bodies 
known as the International Standards Association, 
the LE.C. ooncurring and gotively collaborating. 


Concentration of Solutes in Vacuolar and Cytoplasmic Saps 
By Dr. E. Phillis and Dr. T. G. Mason, F.R.S. 


F 25—80 gm. of mature leaves of the cotton plant 
are rolled up, wrapped in cloth, the wad 
between two disks about 2 in. in diameter and the 
whole put in the jaws of & small vice, gap is expressed 
on the application of As the sap flows out 
of the wad, much of the leaf ia squeezed out from 
between the disks. To obtain more sap, the tissue 
must be collected into a ball and wrapped up 
in the oloth. On the application of pressure, sap is 
again This process can be repeated three 
or four times; but & point is reached when even 
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solutes over that in sap expressed from untreated 
tissue. Typical resulta from our own experiments 
for calcium, magnesium and potassium are shown 
in Table 1. 




















Ib wil be seen that much sap was released and 
that there was a marked increase m the concentration 


of solutes as a result of the residue. The 
usual explanation (Walter*) for the increase in oon- 
centration in successive fractions is that preesure has 
two effects, one being the expression of water through 
the cytoplasm and its membranes, solutes being 
retained in the vacuole, and the other the bursting 
of cells and consequent liberation of vacuolar solution. 
The o in concentration in succeesive fractions 
is therefore. to be due to filtration of water 
and concentration of the vacuolar solution. The 
Qa Pure breakdown 4 
generally interpreted as to [o 
im membranes and the release of the 
vacuolar sap. It is commonly assumed by 
botaniste (Soarth and Levitt?) that the cytoplasm in 
mature leaves contributes but little sap and that the 
bulk of the sap expressed even from previously 
frozen tissue comes from the vacuole. Perhaps it is 
also true that many botaniste still believe that the 
continuous phase of cytoplasm is water (of. Stiles‘), 
and that some of this water may be expressed, 
perticular after coagulation of the cytoplasm which 
18 to occur as a result of freezing. 

Somewhat to our rise, we have observed that 
if leaves are carefully placed one an top of another 
between the relatively large plates of a hydraulic press, 
the concantratian of sap m successive fractions does 
not necessarily increase as the is increased. 
The concentrations are also found to be lower than 
when leaves are pressed in the usual way in the vice. 
In the hydraulic preas, using carefully arranged 
leaves, they are not out from between the 
plates, and the shearing forces that arise in the vice, 
as leaves are redistributed in the wad as ita shape is 
chenged, are negligible or absent. The presence or 
absence of shearing forces appears to be crucial. The 
resulta for a duplicate sample of leaves to that used 
in Table 1 are shown in Table 2. 


TABLE 2 SAP NIPREREED BY AYDRAULIO PRESS. — 
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It will be seen that there is again a great increase 
in concentration when the residue is frozen and 
pressure applied. Of outstanding importance is the 
fact that the concentration remains nearly constant 
and does not rise as the preasure is increased. There is 
thus no support for the view that water is filtered 
under pressure through the cytoplasm. Other causes 
for the increase in concentration in the vice must 
therefore be sought. It will be noticed that even the 
first fractions in the vice exceeded those im the 
hydrauljó press. If the resulta are graphed, it will 
be seen that the curves for the two methods of ex- 
preesing sap diverge from a common origm. It is 
noteworthy that even under so high as 
16,000 lb. per aq. inch, only approximately half the 
gap was 

The meagre proportion of the total sap present in 
the leaf that can be expressed by these high pressures 
does not indicate that the contmuous phase of cyto- 
plasm can be water, as is generally assumed, for as 
much water oan be expressed from a gelatin gel 
under a pressure of 2,000 Ib. per sq. moh as is 
liberated’ by freezing at —20°O. It must be borne 
in mind that nearly half the volume of the mesophyll 
cells in cotton, excluding the cells’ walls, consists of 
cytoplasm. This is to what is usually be- 
lieved to be the cese (cf. Stiles‘) ; but Iljin's* measure- 
ments show that cotton is by no means exceptional 
in this respect. Ib would seem that the continuous 
phase of active cytoplasm, as Lepeschkin’ " 
ee ee eee ee aussi ids 
and water. This liquid, as we have cael rer 
suggested, would appear to have solubilities and 
diffusion constants ite different from those of 
water, and to be dependent for ita origin and 
maintenance on respiratory energy. With such a 
concept of the composition of the continuous phase 
of cytoplasm, the resulta already described would be 
explained as follows. 

When the leaf is preased in the hydraulic press, 
the vacuolar sap escapes through fissures in the cyto- 
plasm. The continuous phase of the ) for 


' which Lepeschkin has proposed the term 'viteid', ig 


not decomposed by this direct into ite oom- 
ponent perte. In the vice, on other hand, gheer- 
ing forces are operating. We thus assume that the 
'viteid' molecule is deoom by comparatively 
small shearing forces though able to withstand direct 
pressures of considerable magnitude. Thus in the 
vice & gradual deoompoeitian of the ‘vitaid’ molecule 
vocurs. It is broken up into proteins, lipoids and 
water, while the solutes which were in solution in it 
are now dissolved in the water and escape with the 
vacuolar sap, which in the leaf of the cotton plant is 
considerably more dilute than the sap that is produced 
as & result of the decomposition of the ‘vitaid’ liquid. 
The great morease in concentration and the large 
amount of sap when the residue from the 
hydraulic press i8 frozen ie due to the decomposition 
of the 'viteid' liquid by the shearing forces that arise 
as a result of the formation, and perhaps the dig- 
appearance, of ice m the vacuole and the intercellular 
spaces. 

Some confirmation of this hypothesis is furnished 
by the followmg experiment, the results of which are 
shown in Table 3. If the residue from the hydraulic 
press from which all the sap available at a pressure 
of 14,000 Ib. per sq. inch has already been 
is divided into two portions, one of which is frozen 
and one of which is gently rubbed between the 
fingers and thumb, it will then be found that further 
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sap can be expreesed from each portion merely by 
squeexing in the hand. The volume obtained after 
rubbing, ag b be expected, is slightly lees than 
that after freezing, for the shearing is leas thorough. 
The concentrations in the two residue saps were 
approximately equal in this experiment, although 
. in other experiments, those in the finger-rubbed 
fractions have been slightly below those in the frozen 
fractions. The maximum pressures used give no 
PEE ee ee From the 

ot ee dle eia 
of 4,000 lb. per sq. inch hydraulic pressure, while 
with both the residues, most of the sap was expressed 
before the needle left the rero mark. 








It is interesting to note that Audus* has found that 
rubbing a leaf on both sides with a finger stall or 
merely bending the leaf increases respiration 2-3 
fold. 

If we.&re correct in the interpretation of the 
results, we can form approximate estimates of the 


NATURE 


AUGUST 28, 1937 


concentrations of solutes in the vacuole and cyto- 
plasm . The vacuolar estimate is obtained 
from the lowest concentration obtainable by direct 
pressing. This may be an over-estimate, for slight 
shearing forces will cause some cytoplasmic deoom- 
position; for example, when brittle leaves are 
pressed in the hydraulic prees, successive fractions 
of sap show diminishing concentration, due, we 
believe, to shearing forces developed in the leaf mass 
the initial stages of compression. The action 
shearing forces is associated with the 


of ohl lasts in the expressed sap. If the vacuolar 
sep could be oo; expressed. the residue should, 
on ion, yield a sap representative of the 


cytoplasm, but incomplete vacuolar preasing will 
cause dilution of the cytoplasmic sap and an under- 
estimate of ita concentration. In the leaves used m 
the experiment fust described, the concentration m 
the cytoplasm must have been more than double 
that in the vacuole. 

Methods used for the extraction of sap invariably 
include some process which we believe leads to 
destruction of the 'vitaid'. These processes include 
boiling", freezing, grinding’ and treatment with 
ansethotica!, All saps obtained by these processes 
are, therefore, mixtures of vacuolar sap with that 
Petes en oe enon OK the: vise It will 
necessary in the future, we think, to distinguish 
between the true (vacuolar) sap and that derived 
from the destruction of the cytoplasm. 

1 
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International Congress for Short Waves in Physics, Biology 


and Medicine, Vienna* 


r H. THIRRING, in an address made during 
ceremony of the Short Wave Con- 
Pom ud ee on July 12-17, referred to the 
fuc dd cr area dí Hetbund Wives di 
research, medicine and radio technology. These 
Be oro o Aoma Ae RS T mE and there 
are in particular medica] and biophysical 
whioh require the collaboration of biologista, adie 
and radio-engineers if they are to be solved satis- 
factorily. Thirring pointed specially to the urgent 
problem of dosage measurement in short wave 
therapy and to the fundamental scientific question of 
the mode of biological action of shart waves : specific 
or thermal, These problems occupied a prominent 
position in the Congress, a ee 
physical papers, will form the substance of the 


ftr Kurpwelien in Phywk, Biologie und 


Media Referate und (Wien: Britder Hollinok, 1987). 


Present report; the review articles in the various 
sections and the fifty or so papers in the medical 
section will not be dealt with. (Number in 
ee ee ME 


) 
P T EN. ur uo asus (y Most of 
the dealt with retarding field or magnetron 
circuits devised for production of the shortest waves ; 
the most interesting perhaps was the 14 om. wave 
retarding fleld generator with resonant oavity as 

cy stabilizer, demonstrated by Ddllenbach, 
Al and Kleinsteuber. ~The demonstration 
Mond ahs eee as ME Babel 
and the modulation of the 14 om. wave. Another 
retarding field system was described by Meng and 
Potapenko, who have constructed exceedingly sym- 
metrical micro-tubes for high-order oscillations of 
wave-length ~ 1 om. MoArthur described a new 


x 
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magnetron, of single (water-cooled) anode type with 

t magnet and concentric tube transmission 
tin e, giving 10 watta at 44:8 om. Groskowaky and 
Ryrko discussed the increased efficiency obtainable 
with 4-anode magnetron tubes when the usual 

cathode 18 replaced by oxide-coated nickel. 
The Okabe electron beam magnetron was described 
by Joji Ito. 

(2) Transmission : Ionosphere research (12). Van 
der Pol sketched & theory of propagation of ultra- 
short waves over tbe earth, starting from the Maxwell 
equations, with proper boundary conditions; he 
showed that 7 m. waves must diffract considerably 
beyond the horizon, with & strong attenuation which 
is due to absorption by the ground. Southworth 
discussed transmission in pipes or cylindrical rods 


of dielectric. For a hollow metal pipe the diameter 
must be at least 0:58 X. The resonant cavity is a 
special case of this system, and may be 88 & 


frequency determining unit or as an impedance 
matching device, and perhaps as a new means of 


"irradiating! laboratory a. 

Six of these papers dealt with the ionosphere, 
beginning with a review by Zenneok. Burkard dis- 
cussed the information concerning the ionosphere and 
its diurnal and seasonal variations obtained from & 
statistical treatment of amateur radio reporta—as 
many as 10,000 per month. Reports for the summers 
1934 and 1985 (sunspot minimum—asingle reflection, 
presumably from F,) gave 240 km. as the mean 
height of the layer. Ito Yoji described ionoephere 
studies during the total eclipse of June 19, 1936, 
when there was found 47 per cent decrease in electron 
density in F, but practically no effect on F}. Fuchs 
described a method of determining the absolute 
temperature in the ionosphere, obtaining the values 
F, > 400°, F, > 1,400? K., ao that the daily division 
into the two layers is presumably due to gas-thermal 
effects. Hals described the discovery of the Hals- 
Stórmer echoes, and Fuchs provided an mterpretation, 
as an ultra-violet ionization phenomenon ‘of the 

atmosphere. 

(8) Absorption and dispersion in chemical systems 
(4). Potapenko described a new modification of the 
Drude-Coolidge method for determination of «' and 
z^; together with Keutner, he has used the method for 
measurement on monohydrie alcohols and glyoero], 
fin as others have found, approximate agreement 
with the Debye theory. Wiliams has measured the 
absorption of 1:25 om. waves by ammonia gas, the 
ray being diffracted from an échelette grating after 
passage through the gas, and the intensity bemg 
determmed with a crystal detector. 

(4) Dislectris ies of tissuss : heat 
in BHssues and tissue models (4). The papers on this 
subject brought out clearly the large number of 
factors which must be taken into account in oon- 
sidering the possibility of selective heating of tissues 
by ultrasbort waves. Given fixed values of t 
(dielectric constant) and x (specific conductivity) for 
the various parta of a body, the matter is relatively 
simple; if, however, both s and x are strongly 
dependent on frequency and on temperature, the 
calculation of the optimal wave-length for seleotive 
heating of a certain tissue becomes impossible. without 
complete experimental dispersion curves for all the 
tissues concerned. In regard to x, Schaefer and 
Rajewaky have now extended their measurements on 
blood to several other tissues, while an admirable 

«series of measurements by K. Osswald shows the 
-dependanoe of both « and x on frequency even in the 
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ultra high-frequency region. A further complicating 
factor may be the very large effect of field intensity 
on dipole losses in solutions of swittertons, observed 
by Schmelzer in the case of tetra-n-butylammonium 
bromide in benzene, although it is not yet known 
what proportion of the observed high-frequency 
conductivity of tissues is due to substances of this 
e 


This complexity in the phymoal properties of 
heterogeneous systems makes it important to obtam 
empirical information concerning selective heatmg by 

i ta with ‘models’, however approximate 
such information may be. Patzold described measure- 
ments of the relatave heating of juxtaposed layers of 
fat and muscle in the condenser field at 46 m. and 
l m., the resulta of which are in substantial agree- 
ment with those calculated from Osswald’s date. He 
has also measured the relative heating of layers of 
galt solutions in & solenoidal field as a function of 
position, wave-length and number of ooil windings, 
and further considered the possibility of applying 
ultra high-frequency energy by ‘irradiation’, on the 
basis of Halbwertschicht determinations on salt 
solutions and tissues at A 4:9 m. 

(5) Physics and chemistry of possible specific (non- 
thermal) effects (17). It acon became clear that ‘non- 
thermal’ effects might be placed in several categories : 
(a) Specific electrical and mechanical effecte, the 
existence of which, in principle, can scarcely be 
doubted, resulting in cobain configuration of sus- 
pended particles, in decreased degree of dispersion, 
change in viscosity, eto., dependent on fleld strength 
and type of field but not on frequency. These effecte 
were admirably discussed by Krasny-Ergen. (b) 
Possible specific chemical and biochemical effects, the 
existence of which has not yet been satisfactorily 
demonstrated, although frequently asserted. These 
were discussed by Koniger, who suggested possible 
‘resonance’ absorption effecta, in the sense of 
Romanoff’s theory. Bateman and dis- 
cussed the physical conditions which have to be 
satisfied for the experimental elmmination of thermal 
affecte. (c) Possible non-thermal physiological effecte 
on oell suspensions, when thermal effecta oen be 
avoided by use of proper experimental conditions. 
According to Hasché, Leung and Loch, the field has 
no effect on B. cols and Staph. pyooeanus aureus under 
most conditions of wave-length, intensity and type 
of suspension medium, although a few moonmstent 
observations have been made at 18:5 m.; similar 
negative resulta were obteined by Ruste with B. colt 
and several moulds, and by Malov, with Drosophila 
(mutation rate and lethal action). The observations 
of Roth (development of exposed seeds), of Wertheim 
(‘biopositive’ effects on yeast) and of Sohweinburg 


‘(on rabies virus), with their leas satisfactory control 


of heating, do not necessarily contradict these nega- 
tive resulta. (d) Effecta on large bodies: ‘specific’ 
effects o ite to ‘heatmg’ effects. Most of the 
observed physiological effecta belong in this category ; 
they could be the result of (a) or (b), or elae—more 
probably—merely thermal effects of & special kind, 
due to the peculiar distribution of temperature 
gradients in the body which results from exposure to 
the fleld. None of the many experiments of this 
type described at the is d contributed essentially 
to the solution of the problem. 

(6) Measurement of absorbed energy in ulira-short 
wove therapy (9). The difficulties of & satisfactory 
measurement of ‘intensity’ (watts abeorbed/sec.) were 
enumerated by several contributors, and a number 
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of modifications of known procedures were deearibed. 
In perticular, Mittehmann has used a method in- 
volving the preliminary determination of the effective 
resistance of the circuit with a secondary transmitter 
and valve voltmeter, followed by measurement of 
I or E during treatment with thermo-cross and 
dynamometer. Riesimger measures the total anode 
dissipation of his transmitter with ammeter and volt- 

meter, and the heat dissipation with à photo-cell and 
& reflecting bimetal strip fixed to the anode, the 
difference representing the high-frequency energy 
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generated. It seems, however, uncertam whether 
SS imc oer ee Ros aeri id t ee 
as & dose intensity indicator. Schwarz 

rapid methods: first, determination of ‘spread’ of a 
resonance curve by means of variable condenser and 
Braun tube; secondly, measurement of true field 
across the object by small electrometer electrodes 
mounted m the condenser plates. The papers on 
the subject gave the impreesion, however, that the 
problem is still far from being solved. 

A J. B. BATEMAN. 


The Science of Archives in South Africa* 


TUDY and work connected with archives have 

been recognized as a science, and a scientiflo 
. system of keepmg archives has been evolved ; while 
not only is a high standard of attainment and a wide 
range of knowledge of scientific method and results 
demanded of the archivist, but also in oertain 
European countries provision has been made for 
his technical training. 

Archives constitute & fundamental source of 
historical information, and henoe the introduction of 
the moving picture—the cinematograph film and the 
‘talkies’ have, in the problem of their conservation, 
forced on the attention of the archivist a number of 
practical questions, the method of dealing-with which 
has yet to be determined on scientific Imes. 

In South Africa, prior to the date of the Union, 
the Cape Province gave attention to this subject 
more than half & oen ago, and the Transvaal 
since about 1902. In 1919 the Union Government 
took the first serious step in co-ordinating the archives 
of the four provinces. 

The administration of Union and Provincial 
Archives was centralized in & chief archivist, and by 
legislation of 1922 Union and Provincial archive 
depots were created, the former at the seat of govern- 
ment of the Union, and the latter at the seat of the 
Provincial administration. The centres thus are in 
Cape Town, Pretoria, Pietermaritzburg and Bloem- 
fontem, each m charge of an archivist, and the whole 
administration centralized in the chief archivist. 
This system secures uniformity of administration, 
arrangement, classification, inventorying, methods of 
preservation and general care. It resulted. 
in straightforward S emirate efficienoy, and 
experience has taught that it is the only satisfactory 
method. Experta in archive economy the world 
over endorse this system. 

The Archivæ Department is a young branch of 
the Publio Service of the Union of South Africa. Ite 
advance, unspeotacular but steady, during the last 
decade or so, was marked by a persistent claim to 
recognition as an integral part of the Government 
machinery and the necessity for ita personnel to be 
men with a certam standard of education and an 
aptitude for the work. 

An archives depot is not static, and must increase 
in quantity and quality as the years pass. The 

* Substance of the presidential address to the South African Associa- 
ton for the Advancement of Sclence, at the Wimdhoek meeting on 
July 5, 1937, by lieut.-Cokmel O. Graham Botha, chief archivist of 
the Unton of South Africa. 


- the service with great possibilities. 


Department was conceived, no doubt, as a branch of 
Ite growth was 
slow at first, and to some extent stunted because it 
had to overcome many prejudices. When it was 
given a place in the Government machinery, ıt had 
to live down the prevalent conception that 1b was a 
TEO ee ee ee 
in charge to keep them’ from deterioration and 

their consultation when n . It bad to have a 
proper home and the nght of vitamins in ita 
food to allow ıt to develop. But this stripling of a 
department struggled on, facing all the obstacles 
which beset it. 

South Africa had the advantage of studying the 
systems of similar institutions of older and more 
experienced countries. It avoided the pitfalls made 
by them in the past and took the best from each 
country and adapted this to suit the conditions in 
South Africa. Other sections of the British Common- 
wealth of Nations afterwards gave attention to the 
organization of their national records, such as tbe 
Commonwealth of Australia and the Dominion of 
New Zealand. The most recent recruit is the Colony 
of Southern Rhodesia, which created an‘ Archives 
Department by legislation a few years ago. From the 
three countries, Inquiries came to South Africa re- 


garding the system of keeping archives which 
was bemg i 
Within the ten the archives at Cape 


Town, Pietermaritz and Bloemfontein have been 
transferred to their buildings with up-to-date equip- 
ment and protective devices at & cost of many tens 
of thousands of pounds. Steps are being taken to 
provide a separate bulding at Pretoria, which will 
house the Provincial archives and contain the records 
of the Union Government, when old enough for the 
transfer go laid down by law. 

To illustrate the growth of this branch of the 
service during the last eighteen years, personnel and 
salary have increased from a staff of 
five and an expenditure of £2,800 in 1919, to & staff 
of 42 and an expenditure of £11,000 in 1937. The 
number of researchers and visitors and volumes con- 
sulted during the last five years indicates a steady 
and encouraging increase. 

The system for the arrangement and classification 
of the archives in South Africa is that recognised in 
Europe, and referred to as the ‘principe des fonds’, 
in which the system of classification is based on the 
di t of origin. Experience has shown that 
this is the only sound one. 
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Colonel Botha described the duties of the archivist 
in relation to bales: ea classification, mventory 
and catalogue, and touched upon the physics! 
defence of archives, covering the 
accommodation, and their moral defence, is ae 
to their reception and arrangement, in which he must 
study the administrations concerned, their history 
and organization, and divide them into classes and 
subdivisions of these; while the secondary duty of 
the archivist relating to the special requirements of 
the student covers the preparation of guides, lista, 
inventories and catalogues of his archives. Faull 
trensoripte must be and published under 
an editor to meet the needs of the student resident 
at & distance. He also dealt with the problem of 
selection and destruction. 

Finally, m illustration of his contention that 
archives are the material of history, Colonel Botha 
outlined from the records preserved in the archives, 
the history of the national roads in South Africa, the 
creation of a national road fund, and the constitution 
of a National Road Board in 1985, of which the story 
is disclosed in the archives records of South 
Africa's early road system ita administration 
from the seventeenth century onward. 

In conclusion, the science of archives may be 
likened to a venerable , who geeks for the 
authentic traces of man and his doings in the past 
and, finding them, preserves snd jealously guards 
them. His eyes are glowmg with wisdom drawn 
from the mass of evidence of man's past accomplish- 
mente, his failures and successes, as treasured up by 
him with tender care; ever ready to reach a helping 
hand to men of the present day in their struggles 
to move onward the ship of human progress, often 
doing so with an enco ing smile and reference to 
the Solomon of Biblical times: ‘there is nothing new 
under the sun" ; and he appeals insiatently to one 
and all to view the present unfolding of our grand 
and wonderful universe in the light of the ages 
gone by. 


EANDEM MED 


Lyell in Germany 

Warrr«a from Wesel on the Rhine on August 29; 
1837, tp Darwin, Lyell said, “I write this to you, at 
least I am beginning it, in a steamboat on the Rhine, 
Bo make allowance for the tremulous motion. We 
came in & steamer from Copenhagen to Lübeok, then 
in & hired carriage to Hamburgh, acroes the sand and 
boulder formation of jhe Baltic, which for the moet 
part we have been on ever since, although, we have 
crossed the Weeer, and Ems, and Lippe. The blooks 
of red syenitic granite, which I hammered away at 
in Norway, and which I saw there in situ sending ite 
veins into the trilobite and orthoceratite schist, have 
been carried with small gravel of the same, by ice of 
course, over the south of Norway, and thence down 
the south-west of Bweden, and all over Jutland and 
Holstem, down to the Elbe, from whence they came 
to the Weser, and so on to this or near this.... 

“This then was already dry land when Holstein, 
and all from the Baltic as far as Osnabruck or the 
Teutobarger Wald hills, was submerged. At Bremen 
I saw Olbers, aged seventy-two, the astronomer who 
discovered Pallas and Vesta, and at Osnabruck antl 
Mimster I met a warm and German reception from 
men of whom I had never heard, who had read 
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my peper on Sweden or something else. I mean by 
German, that kind of frank expression of enthusiasm 
for science, or of any emotion, which a well-bred 
Englishman tries to -appro at least all outward 


ion of it, from the dread of being thought 
slieulgus orat attesting to foal more than hs does, 


or from mauvaise honis. If you ever get sick of that 
fashionable nonchalance which would blush to admire 
anything, or at least to confess it, I advise you to 
plunge into Germany, and you will be soon refreshed 
and brought back to the right tone again, whether 
it be literature, science, or any other pursuit you are 
following. . . ." 


^ 


The First Steam Frigate 


Own August 81, 1887, H.M.8. Gorgon, the first steam 
vessel in the Royal Navy designed as a frigate, was 
launched at Pembroke. ed by Captain (after- 
wards Admiral) Sir William nds, the Surveyor 
of the Navy, the Gorgon was 178 ft. long, 374 ft. 
beam and 1,108 tons burthen by the rule known as 
Builders’ Old Measurement. She was noteworthy not 
only as being designed as a frigate, but also as being 
the first vessel in the Navy to be fitted with John 
Seaward’s di ing engine, instead of & side-lever 
engine, by which a considerable saving of weight was 
effected. The cylinders were placed directly beneath 
the crankshaft driving the paddle wheels. They were 
64 in. diameter with & stroke of 5j ft., the engine 
being of 820 nominal horse-power. The boiler 
was 5 lb. per square inoh. The totel weight of the 
machinery, including the water in the boilers, was 
276 tons. Service in such veasels was eagerly sought 
after by far-sighted young naval officers, and among 
those who served in the Gorgon was Admiral Sir 
Astley Cooper Key, who as a lieutenant exchanged 
from the Ouragoa into the Gorgon and in doing so 
spoke of it as almost a of profession. ‘Being 


in a steamer”, he wrote as given me & much 
a es a E e from 
, &n object in view to which I feel 
On another occasion he wrote, “I 

pics De n fs and Tredgold daily”. 


The British Association at Liverpool 
Ix its issue of September 2, 1837, the Athenaum, 
ing to the forthooming meeting of the British 
Association at Liverpool, said that while there had 
been no doubt as to the really excellent fruits of the 
sedge ME meetingg, the same satisfaction had not 
fe the evenmg meetings, which had 


bom intended for ditusing acing the general body 


of members ''eome part of the treasures of knowledge 
collected and purified in each Beotion". There was 
therefore to be a change of plan. ‘The great want 
of opportunity for cultivating mutual acquaihtance 
and parce ie friendly discussion—sa desideratum felt 
with increased force at every Meeting succeeding the 
embryo sitting at York—will be met by devoting at 
least two evenings to a pleasurable Promenade and 
Conversazione in the apartments of the 
Town Hall, which the Mayor and Council have most 
liberally placed at the di ition of the Association. 
Thus the evenings may offer an agreeable relaxation 
after the morning work—the men of abstract and 
ical knowledge may be mingled together, and 
th brought into friendly mtercourse with those 
numerous friends of the Association who attend the 
meetings to gather knowledge, and those whom they 
esteem as leaders of science.” 
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Societies and Academies’ 
Dublin 
Royal Dublin Society, June 22. 


H. Q. Waam and Exmaswrn M. Wacse: Annual 
changes in the oemotio value of some arotio and 


. temperate plants. Determinations of the oamotio 


value of some arctic plants were made at intervals 
throughout the year in Kangerdlugesuak, East 
Greenland, during the course of the British East 
Greenland Expedition, 1985-36. The changes in. the 
oamotic value have been correlated with the climate 
of the district. 

Mancaner Morax, J. Kmanws and T. J. NOLAN: 
The chemical constituenta of lichens found in Ire- 
land: Parmelia conspersa, Ach. While the Japanese 
and European varieties of the lichen have been found 
to contain salario acid, the Irish lichen, collected :at 
Howth, Co. Dublin, has been found to contain stictio 

J. H. J. Poors : A synchronous clock time-marker. 
The movement of & us electric clock forms 
& cheap and convenient motor for causing a disk 
with slits to rótate once per minute and thus provide 
a series of light-flashes at convenient intervals to 
form a time base on a photographic film recorder. 

H. H. Poora : A convenient form of galvanometer 
shunt for use with rectifier photo-cells. A constant 
reaistance shunt of the telephone attenuator type, 
giving ratios 1, 5, 10, 50, 100 and 500, with an 
external reeisbanoe 10 ohms on every range with a 
10-ohm galvanometer, is very suitable for daylight 
measurements. The use of spring keys to brmg 
either of two oells into cirouit and then to inorease 
the sensitivity by successively cutting out the shunts 
saves the sensitive galvanometer from accidental 
damage. A reversing key doubles the sensitivity for 
small deflections. 


Royal Irish Academy, June 28. 


K. JmsswN and A. FazniwGTON: The bogs at 
Ballybetagh, with remarks on the development of 
late-glacial depoeite in Ireland. An investigation of 
the well-known deposits near Dublin containing 
remains of Cervus giganteus. A detailed description. 
of the depoaita is given with a list of plants identified 
in the late-glacial and early post-glacial beds. Pollen 

from several points are discussed. Com- 
parison is made with deposits found m other basins, 
for example, at Ralaghan, Co. Cavan, and & general 
view of late-glacial conditions in Ireland is suggested. 


Brussels 
Royal Academy (Bull. Clases Soi., 23, No. 5; 1987). 


G. CgsÀROo and J. Méiow: The orystalline form 
of aconite. : 

P. GázAnD: The renal elimination of acid colouring 
matters in Astacus fluviatilis. 

M. Kounmnsxy: The integration of linear partial 
differential equations of the first order of two and 
more than two unknown functions. » 

N. NmRoworr: Reduction of a plane problem in 
hydrodynamics to the solution of a system of 
functional equations (2). 

B. Auuwp: Direct caloulation of the relationships 
used in positional. astrogrephy. 
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, F. E. Nisou and J. GÉRARD: New determination 
of the vertex of the cluster in Taurus and of the star 
stream in Scorpius. 

M. G. E. Cosyns : Variation of the specific primary 
ionization of hydrogen as a function of the energy 
of the incident electrons. 


Geneva 
Society of Physics and Natural History of Geneva, 
à June 17. - 

G. Buese: The potential of polygons and 
elementary-geometry. The author demonstrates the 
following propositions: (1) All regular homogeneous 
regular polygons having the same: vertices and the 
same mass create the same logarithmic potential of 
the simple layer in the connex domain of the point 
at infinity. (2) All homogeneous semi-regular poly- 
gons, inscribeble, having the seme vertices, in each 
vertex the same bisector and the same mass, create 
the same logarithmic potential of the simple layer 
in the oonnex domain of the point at infinity. _ 

G. CaEnIBSON : Rapid counting of à microbial 

ion. The author describes a method, based 
on the absorption of light by the bacteria, for 
counting bacteria in suspension. The quantity 
of micro-organism in 1 o.c. can thus be determined 
in about ten minutes to approximately 1 in 10*. The 
measurement is made with a Lange photo-eleotrio 
colorimeter. 


Moscow 
Academy of Sciences, O.R., 15, No. 2; 1937. 


V. B. IaNATOVBSKIY:: The Laplacean transforma- 
tion (0). 

A. P. DigTZMANN: The p-groupe. 

B. G. Natanson : The use of thé photo-relay in 
the study of lunar micro-relief. 

A. D. Prreov and M. A. Cardova: The catalytic 
isomerization of normal hexene and octene in the 
presence’ of zino chloride and phosphoric acid. 

V. A. DavzaATNIN and V. M. Iosrrova: The deter- 
mination of ascorbic acid (vitamin C) in blood and 
urine. 

- K. 8. Masrov and I. A. Konospkov: Discovery in 
Juris of U: Eocene characterized by its fama. 

J. A KOovi6: The phoephorite-bearing 
horizon of the Mangysplak Triassic. s 

F. V. Öuvommov : Antlerite of the Krestovozdviz- 
henak region in Djeskagan. 

Y. M. Orzsov, I. S. KHARMAO, K. T. GALKOVSKAYA, 
N. I. Kxwrírzüva, A. D. Lasapmva and Z. T. Popova: 
Natural Belection in wild populations of Drosophila 


L. I. DEAPARIDEN : The anatomical connexion 
between the acerose leaf and the pitch-carrymg 
system of the wood in Pinus sp. 


Romé 


National Academy of the Lincei (Atti, 24, 393—487 ; 
1980). 
L. TowAanur: (1) Problem of Plateau (2). (2) Semi- 
continuity in the problems of Mayer and of Lagrange. 
O. M. Corso : Method of calibrating the eleotro- 
static microphone based on ite behaviour towards an 
alternating electromotive force. 
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O. Banna: Definite polynomials (1). 
mental problems. 

R. CAOCIOPPOLI : Branched inverted functional 
correspondences : general theory and applications to 
some non-linear functional equations and to Plateau’s 
problem (2). 

E. Lavr: Characteristic properties of Laplaoe's 
transformation. 

G. AnnrGHI: Isocarene oscillations about the con- 
gage of general equilibrium (2). 

. Guamo : Variational problem which assumes 
trajectories. 

C. JAOOB : Eiforoatume of & liquid jet due to & 
circular obstacle. 

L. Boma : Tranalo-airoulatory current in presence 
of an obstacle formed by two crowed laminæ. 

G. BoaGA: Localization of a spherical body by 
means of Eðtvos meesurements. 

A. Banowr: Electron diffraction study of the 
graphitixation of some industrial lamp-blacks. 

A. IawpmrLLI and E. Borm: Crystal structure of 
the compounds of the rare earths with the metalloids 
of the fifth Phosphides of lanthanum, oerium 
and Drdesodysiitn (1). 

G. Natra and L. Pasameını : Dimorphiam of white 
phosphorus. 

F. Ropnonroo: Granular forms of melilitio rocks. 

G. Nnaopr: Further contributions to the cariology 
of the genus Fumaria. - 

W. JABLONSKI: Survival and mitosis of free 
epithelial cells in vitro. 

G. Loum: Thyroid fonction and experimental 
alcoholemia. 

E. Seun : The action, of Soim on the curve 
of experimental alooholmtnia in the normal man. 


Sydney 
Royal Society of New South Wales, June 2. 


ADOLPH Botiiass : Compounds of creatinine with 
alkali hydroxides. In an alcoholic medium, creatine 
forms with sodium, potassium and rubidium 
“hydroxide, i which oan be 
readily isolated and which may consist either of ane 
molecule of creatinine, one of alkali hydroxide and 
one or two of water, or of one atom of alkali and two 
or three molecules of water. 

G. F. K. NAYLOR: A: preliminary note on the 
occurrence of Palmoroio strata near T N.S.W. 
Recent investigations neer Taralga have that 
Palmozoio sedimentation is represented in that area 
by Upper Ordivician, Upper Silurian and Upper 
Devonian strata, their respective ages being deter- 
mined conclusively by the preeenco of foemila The 
general rock pattern conforms to, and is continuous 
with, that previously determined in the Goulburn 
district. An interesting point is the finding of black 
shale containing Monograptus bohemious, interbedded 
with highly fossiliferous Upper Silurian limestones. 
This indicates that the latter are of Lower Ludlow 
age, and owing to the restricted range of that grapto- 
lite, may lead to a more exact correlation of N.S.W. 
Silurian rocks with British and Victorian occurrences 
than has hitherto been possible. 

A. J. BRam: The detection and estimation of 
a-phellandrene in easential oils. This paper describes 
en adaptation of the ‘diene’ synthesis to the detection 
of a-phellandrene in small quantities, and ita estima- 
tion in the presence of p-cymene, cineol, limonene or 
a-pinene. 
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Forthcoming Events 


BRITISH ÁSSOCIATION FOR THN ADVANCEMENT OF BOIMNCR 
~ (Norrwmauax Mmuriwa). 


Wednesday, September 1 
At 8.80 p.m.—8ir Edward Poulton, F.R.8.: “The 
History of Evolutio: Thought, as recorded in the 
Meetings of the British Association" (Presidential 
Address in the Albert Hall). 


Thursday, September 2 
At 10 &.m.— Bir William B O.M., K.B.E. Pres. R.S., 
F.R.8., J. T. Randall 


Dr. F. L. Pyman, F.R.8., Prof. H. Horlein, Sir Gilbert 
Morgan, Dr. W. Kikuth and Prof. R. Robinson, F.R.8. : 
"Some Aspects of 


Prof. F. A. E. Grew: “Tho Sex-Ratio” 
Address: Section D). 

H. Wolfe, C.B., O.B.E., H. M. Hallsworth, C.B.E. 
Dr. O. A. Oesor and A. D. K. Owen: “Labour Trans- 
ferenoe" (Discussion: Section F). 

Dr. E. P. Poulton: “Heat Production, Nutrition and 
Growth in Man—Some New "Views" (Presidential 
Address: Section I). 

Prof. E. J. Salisbury, F-R.B. : “The Modern Study of 
Plants in Relation to Education” (Presidential Address : 
Section K). 

H. G. Wella: “Tho Informative Content of Education” 
(Presidential Address : Section L). 

J. M. Caie: “Stabe Intervention in Agriculture” 
(Presidential Address: Seotion M). 

Sir Alexander Gibb, G.B.E., C.B., F.R.8.: ‘Research 
in Engineering” (Presidential Address: Section G). 
Prof. D. Burns, A. L. Bacharach, Mrs. C. M. Burns, 
Dr. G. E. Friend, Prof. E. Atxler, Prof. 8. J. Cowell : 
"Oontribution of Physiology to the Health of the 
Individual and the Community" (Discussion : Section I). 


At 2.15 p.m.— Prof. J. Ritohie: ‘The Outlook of Natural 
Science” (Presidential Address to the Conference of 
Delegates of Corresponding Societies). 


Friday, September 8 


At 10 am.—Dr. G. W. O. Kaye, O.B.E.: “Noise and the 


Prof. L. J. Wills: “Pleistocene History of the Weat 
Midlands” (Presidential Address: Section O). 


Dame Helen G e-V G.B.E., Prof. F. A. E. 
Orew, Prof. R. A. Fisher, F.R.8., Dr. F. W. Sansome, 
Dr. C. D. Dr. P. O. Koller, E. B. Ford 
and Dr. J. H : “Recent Work in Genetics and 


B. 
(Jomt Symposium: Bections D and K). 


Oytology"' 
Prof. O. B. Fawoett: ‘The ing Distribution of 
Population" (Presidential Address : tion E). 


Industrial. , tial Address: Section F) 
Prof. F. G. and A. P. M. Fleming: "Training of 
University ee Tidustry 


Prof. J. H. Hutton, O.LE. : “Assam Origins in Relation 
to Oceania” (Presidential Address: Section H). 
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Dr. Mary Collins: “Tests in Common Use for the 
iagnosis of Colour Defect" (Presidential Address: 
Bection J). 


Prof. A. M. Carr-Saunders, Sir Frank Fletcher, Mrs. 
E. V. Parker, M. A. Desclos and Dr. Graefer: ‘Eduoca- 
tion for the Community” (Discussion : Section L). 


L. Holland, J. Macdonald, J. T. Fitzherbert, Dr. B. E. 


Wilson, C. J. Jones: “Mining Timber” (Symposium : 
Bectian K*). 


Discussion on 
(Section H). 
At 7.30 p.m.—Prof. J. Walton: 

(Popular Lecture at Mansfeld). 
At 8 p.m.—R. Kay Gresswell: “Rivers and Waterways" 
' ( lie Lecture at Lincoln). 


At 8.80 p.m.—Dr. R. E. Slade: ‘Grass and the National 
Food ply” (Evening Discourse). 


“Anthropology and Administration” 


“Qoal and its Origin” 





Appointments Vacant 


APPiJOATIONS are invited for the following appointments, on or 
before the dates mentioned 

TRCOTOAL OPER and Assusrumen (grades TI and IIT) at tbe Air 
pie ied doi eee Biggin Hill, Kent (September 1). 


phic 
at 
equipment) at Slo oral Ania Rete d 
HOMORARCH ÁBEIFTANT Dr OHEMIPTRY (racione) in the Untverarey 
of Mandbester “Pro. A- Polany! (September 6). ) 
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Processes of Organic Evolution 


NE of the difficulties about organic evolution 

is that it has not been and probably cannot 

be demonstrated in a strict sense, and although 

the indirect lines of evidence converge with such 

unanimity upon the probability of the theory that 

the scientifically trained mind is oonvinoed, a loop- 

hole for doubt remains to the multitudes who 

must rely upon the dictum of authority one way 
or the other. 

The evolutionist who reete upon his oars, con- 
vinoed that the stream is running with him, mis- 
judges the set of at any rate one considerable part 
of the current. "Le probléme de l'Evolution parais- 
sait plus près de sa solution, il y a quarante ans, que 
maintenant”, wrote Prof. Caullery, and the critical 
examination of “le Transformisme”’ is a noticeable 
activity of French thought at the moment. In 
America the anti-evolution or Fundamentalist 
position is well entrenched. There in June the 
monthly magazine Evolution, described as “A 
Journal of Nature; For Popular Education in 
Natural Science, to Develop the Open Mind”, 
reappeared after a lapse of five years due apparently 
to lack of supporters interested in open minds ; 
and the editor, after interviewing 20,000 persons, 
says, "I am more convinoed that there is a need 
and a real field for -Evolution than I was before I 
started." He was advised if he wished to make 
a commercial success of his journal to change 
Evolution to some “less offensive" name. In 
Great Britain the feeling against evolution lies 
rather under the surface, but it exists, and we 
recall the surprise with which we listened to the 
announcement of a University student that she 
did not propose to answer any examination 
question upon evolution, because neither she nor 
her parents believed in it | 


When, therefore, Sir Edward Poulton in the 
course of his charmingly reminiscent presidential 
address to the British Association on '"The History 
of Evolutionary Thought, as recorded in Meetings 
of the British Association”, which is printed in the 
Supplement to this issue of NATURB, passed lightly 
over “the subject of organic evolution itself, as 
generally accepted” (our italics), he spoke truly of bis . 
scientifically minded audience, for he recalled only 
one example of opposition to a belief in organic 
evolution, and that was at the firat meeting he 
attended, in 1881. But the swamping of two 
thousand scientific workers by a week-end influx 
of trippers during the Blackpool meeting gave 
perhaps a rough indication of the number of 
believers to the masses who do not understand 
evolution, who do not care, or who are actively 
or passively opposed. The position, however, is 
gradually changing. The idea of evolution, as 
understood to-day, is comparatively new, and the 
natural death of prejudice, together with the 
diffusion of knowledge in school and college, and 
particularly through the far-reaching voice of the 
radio, are paving the way for the general reoogni- 
tion of a process the idea of which has become a 
commonplace of scientific thought. 

Evolution resta upon two primary or basio 
factors: the vital characteristic of organisms to 
produce variations, and the heredity which makea 
possible the establishment or perpetuation of these 
variations. Both aspecta have been discussed at 
meetings of the British Association, but the 
tendency has been for debate to centre upon the 
secondary or guiding factors. the means by which 
the course of evolution has been directed. Here 
there has been controversy enough since natural 
selection took the field, and particularly since that 
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discussion in 1887 at Manchester upon “The 
Hereditary Transmission of Acquired Characters” 
in which Weismann took part, who all but strangled 
` the idea of the inheritance of acquired characters 
at its resuscitation. 

Into this controversy, Sir Edward Poulton in his 
address threw himself with gusto and with many 
recollections of the great debaters of the past, for 
he himself ‘during the last fifty years has been in 
the forefront of the battle. Having nailed his 
colours to the mast, he picked here and there 
from ihe meetings of the last half-oentury opinions 
or evidences in favour of the efficacy of natural 
selection, notably from Prof. Alfred Newton and 
Canon Tristram, and against the inheritance of 
acquired characters by Ray Lankester. 

The recalling of these contentions is a reminder 
of the difficulty of adducing real proof of any 
theory of evolutionism, and of the assumptions 
which the early followers of Darwin permitted 
themselves. Take the quoted case of Canon 
Tristram's larks of North Africa, where a sandy 
area has a long-billed, and a rooky district a short- 
billed species. The assumption made was that 
“the shorter-billed birds would be at a disadvan- 
tage in obtaining food from sandy areas but 
at an advantage among the rocks where strength is 
required". A plausible assumption, but, unbacked 
by a thorough analysis of the food consumed and 
the food available, no more than an assumption. 

Compare Tristram’s evidence with the more 
complete observation of bill structure made by 
Joseph Grinnell in Lower California, where in a 
peculiar area of meagre rainfall and high atmo- 
spheric humidity (a humid desert) he found that 
lesser size of bill was a common feature of birds 
as different as flycatchers, finches and wood- 
peckers. It is diffloult, but not impossible, to 
assume that birds of feeding habits so diverse 
could all benefit by exactly the same kind of 
modification, so that, for each, environment should 
select similar variations. It is even more difficult 
to make the assumption, since other common modi- 
fications occur in all these birds, such as deeper 
coloration and certain proportions of wing and tail 
What seems to be clear is that environment has 
been at work, and has induced the living organism 
to respond in similar manner, no matter that the 
stocks were of different pedigree. But does that 
imply the inheritance of acquired characters ? 
Even here more evidence about food and habits 
is necessary before any valid conclusion can be 
drawn 
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-Bo it is, „unfortunately, with most of the 
observations adduced in support of particular 
means of evolutionary progrees. Sir Edward 
Poulton mentioned the work of Weldon and 
Thompson on íhe influence of impurities in the 
sea at Plymouth upon the frontal width of the 
common shore crab, which, it was suggested, 
ensured that the water flowing over the respiratory 
surface was more efficiently filtered. But these 
observations and experiments, beautifully con- 
vineing as they appear to be at first sight, have 
been criticized so reasonably and ably that the 
conclusions cannot be accepted with any con- 
fidence 

The fact of the matter is that the story of 
evolutionary thought shows, as regards the pro- 
ceases of evolution, that the first flush of enthu- 
si&am, with ite easy evidences and somewhat 
uncritical observations, has passed, and that 
science will be satisfied only with careful records 
or controlled experiments safeguarded so as to 
convince the open but critical mind. To this new 
evidence the naturalist, as well as the experi- 
menter, must make his contribution ; but for the 
naturalist also the conditions become more 
stringent, and, to take another example, the 
statistical analysis in relation to protective pat- 
terns of food taken by a bat will be regarded as 
valid only when viewed in relation to the abundance 
of the food items and their availability at the time 
and place of the bat’s collecting ; and that is no 
simple series of observations. 

In another way, investigation into the modes of 
evolutionary progress is likely to undergo modifica- 
tion. Few biologists, nowadays, doubt that 
natural selection has played a great part in guiding 
that progress; it is taken to be, as Bateson took 
it, self-evident. But natural selection merely plays 
with variations created by the organiam ; the vital 
problem lies deeper. Does the vitality of the 
organism, & thing of wondrous properties, really 
express itself in non-significant variations left 
entirely for Nature to carve into line, or does it 
respond more directly to the environment in such 
a way that subsequent generations share in the 
response, or does it even more directly handle its 
own fate by striking out in determinate lines of 
its own—it being postulated, of course, that what- 
ever the source of the variations they must after- 
wards come under the pruning hook of natural 
selection? There seem to lie the evolutionary 
problems of the immediate future for the eager 
student of biology. 
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Ancient Fauna and Early Man at Bethlehem 


HE report on the bone-bearing beds of 
Bethlehem by Miss E. W. Gardner and Miss 

D. M. A. Bate, appearing in this issue of NATURE 
(see p. 431), summarizes the results of three years’ 
excavation on & site situated in the highest part 
of Bethlehem on the highest point of the Judean 
arch, of which the importance for the physiography 
and paleontology of Palestine was established in 
1934 by the discovery of the fossil remains of an 
elephant, the first evidence of the former existence 
of this extinct species in this geographical region. 

Since that date, as Miss Bate shows, the Bethle- 
hem bone beds have yielded evidence of an extinct 
fossil fauna, which is not only almost entirely new 
to Palestine, but is also of earlier geological age 
than any found there hitherto. Further, from the 
gravels of these deposits have come ‘flints’, which 
may prove to be the earliest trace of man in 
Palestine. 

The character of the geological deposita in 
which the fossil fauna occurs, as is indicated in 
Miss Gardner’s report, is such as to add consider- 
ably to the importance of the discovery. The 
bones were found in water-borne gravels deposited 
on a cemented soree, or breccia, weathered sub- 
aerially. The lie of the deposits is such that it is 
evident that they cannot have been laid down 
originally in the position in which they are now 
found. While Miss Gardner exercises a wise 
discretion in refraining from any premature oon- 
jecture as to their origin before excavation is 
complete, she goes so far as to suggest that the 
condition of the deposits may be due either to the 
collapse of the original floor or to the filling of a 
funnel.shaped hole. These conditions are of prime 
importance in pointing to movement and physio- 
graphic changes, indicating a considerable antiquity. 

While the evidence of geology, pending further 
investigation, is thus reticent as to questions of 
origin and chronology, the aid of other branches of 
investigation—archwology and palmontology—is 
invoked to give evidence on the question of dating ; 
and here is brought forward what to many 
certainly will seem the most startling evidence 
from this investigation. Miss Q. Oaton-Thompson, 
whose experience in dealing with early Stone Age 
forms in the East entitles her to speak with 
authority, has found in the vast multiform 
assemblage of cherte in the gravels, showing 


evidence of subjection to a variety of forces, a 
number of pieces which she holds it difficult to 
explain except as humanly fashioned tools. Draw. 
ing a pregnant comparison with Mr. Reid Moir’s 
‘artefacts’ from the Red Orag of Foxhall and the 
sub-Crag detritus bed flinta of Bramhall, she 
regards many of the Bethlehem ‘artefacts’ as con-’ 
forming closely “in shape and edge trimming to 
the classic type of Harrisonian eolith". She goes 
on to point out that this is the first time such 
evidence has been found in a sealed deposit in 
Palestine—evidence which “‘is less easy reasonably 
to explain as the accidental work of natural forces, 
than as the deliberate experimental work of man 
in remote pre-Chellean times”. 

The archmological evidence, thus possibly the 
earliest indication of man’s appearance in Palestine, 
gains in significance when brought into relation 
with the interpretation .of the palmontological 
data, as regards geographical distribution and 
dating. 

The crucial point is the occurrence of the 
diminutive form of horse, Hipparion, previously 
known from various deposits in Asia of Tertiary 
age, but recently reported from the Pleistocene of 
India, and now well known from the Pleistocene 
deposits of East Africa. With it goes the evidence 
of other members of the Bethlehem fauna, also 
pointing to an affinity with Asiatic forms of like 
age. Mise Bate, therefore, in summing up, con- 
cludes by suggesting that the Bethlehem fauna in 
origin is Asiatic and that ita age is not later than 
early Pleistocene, adding that it provides a faunistic 
link for this period between Asia and East Africa. 

It need scarcely be said that if Miss Ceton- 
Thompeson’s tentative acceptance of the specimens 
she has selected as artefacts is well grounded, this 
discovery at Bethlehem will prove of transcendent 
importance in the consideration of the problem of 
the distribution of early man. It would be prema- 
ture to enlarge on this aspect before the specimens 
have received further expert consideration; but 
it may be pointed out that these excavations serve 
to reassert the growing importance of Palestine for 
the problems of early man, already demonstrated 
in Mise Garrod’s excavations and the investigations 
of Sir Arthur Keith and Mr. T. MoOown on the 
physical characters of the early forms of man from 
Mount Carmel. 
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Scientific Aspect of Chinese Glazes 


Chinese Ceramic Glazes 

By A. L. Hetherington. (Courtauld Institute of 
Art.) Pp. x -76 4-14 plates. (Cambridge : At the 
University Press, 1937.) 108. 6d. net. 


"TES concise and simply written treatise, 

which embodies an amplification of a series 
of leotures given recently by the author at the 
Courtauld Institute of Art, links together scientific 
facts and archæological knowledge concerning the 
chief glaze effects produced by Chinese potters 
during a period. extending over some two thousand 
years. 

A preliminary chapter is devoted to general 
considerations on the nature of the glazes, slips 
and earthenware bodies employed by successive 
generations of Chinese potters, on the effect of oxi- 
dation and reduction upon the colouring materials 
used in glazes, and on the modifications produced 
in these oolour effects by the relative proportions 
of acidic and alkaline constituents in a glaze. ` 

It is & striking testimony to the long-sustained 
art of the Chinese potter that nearly all his earlier 
colour effects were achieved by the use of only 
two metals, iron and copper. The old and fas- 
cinating ‘iron’ story, well exemplified by the 
ceramic ware shown at the Chinese Exhibition in 
London of 1935, explains the great variety of 
colour tints induced in glazes by varying amounts 
of the three iron oxides. Temperature conditions 
of firing and the presence of alkalis affect the final 
colour very appreciably. The pale blue ferrous 
oxide glaze of certain tranalucent porcelains dating 
from Sung times, on spectroscopic examination in 
the electric aro has shown persistent evidence of 
the lithium spectrum, a fact which points to the 


presence of lithia-mica in the original felapathic 
glaze (Chinese petuntss). 

Therange of colour produced by ferric oxideiseven 
more extensive than of ferrous oxide, and, as 
the author has shown experimentally with boric 
acid and alkali borates, is greatly affected by the 
acidity or alkalinity of the glaze constituents. 

The ‘copper’ story is equally remarkable, for 
the colour effects produced by cupric oxide and 
its reduction product, colloidal copper, are of the 
highest artistic merit. The author discusses in 
detail the scientific principles underlying the pro- 
duction of sang-de-bouf, chün-yao, flambé and 
peach-bloom glazes, this section being illustrated 
by several coloured plates. 

Under the heading of other glare effects, a 
section is devoted to the use of cobalt, manganese 
and gold. The first two metals are utilized as 
colouring materials in the form of their oxides; 
whereas the famille rose wares owe their charac- 
teristic tints to the use of minute amounts of 
colloidal gold. This chapter contains also re-. 
ferences to opalescence and to crackle, the latter 
effect being a special and popular feature of 
Chinese porcelain, which often develops on ageing 
a delayed crazing or double crackle. 

This book, which contains fourteen plates, con- 
cludes appropriately with an informative glossary 
of Chinese and other technical ceramic terms. A 
selected bibliography is also included of works on 
Chinese ceramics, among which are to be noted 
two earlier publications by Mr. Hetherington on 
the porcelain factories and ceramic wares of 
China. To these authoritative treatises the present 
book forms a useful complementary volume. 

G. T. MORGAN 


The Future of Statistical Mechanics 


Statistical Mechanics : 
the Theory of the Properties of Matter in Equili- 
brium. By Prof. R. H. Fowler. Second edition, 
revised and enlarged. Pp. x 4-864. (Cambridge : 
At the University Prees, 1936.) 50s. net. 
ROF. R. H. FOWLER’S monumental work on 
statistical mechanics has, in this the second 
edition, in his own modest words, been rearranged 
and brought more up to date. But the new volume 
is much more than a revision, in that it is explicitly 
based on quantum mechanics from the outset ; 
the first dynamical equation found written in 


the formal presentation is a wave-equation. Prof. 
Fowler states in justification that although 
classical mechanics is used to derive the quantum 
mechanics by & process of generalization. ‘once 
the laws of quantum mechanics have been thus 
guessed, as they must be before we can discuss 
the theorems of statistical mechanics, quantized 
systems naturally come first. In 1935 this attitude 
hardly needs apology". In consequence of this, 
the concluding chapter of the first edition, dealing 
with quantum statistics, has been incorporated in 
the new exposition from tlie start, and what is 
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effectively the opening chapter is now doubled in 
length. Otherwise there is no change of general 
structure. But a comparison of the two editions 
shows that the chapter of the first edition entitled 
“Thermionics” is now more than four times as 
long, and contains a- treatment of the electron 
theory of metals and of semi-conductors ; that the 
chapter on dielectrics and magnetic constants has 
been similarly extended, and now includes an 
aocount of ferro-magnetism ; lastly, there is a 
new concluding chapter on “co-operative” and 
other phenomena. The number of references is 
almost doubled. It is difficult to over-estimate the 
amount of work involved in thus re-writing and 
extending what was already an enoyolopsedic work. 

The fascinating introductory chapters raise a 
number of interesting questions’ in the mind of 
the reader. One ia that of the physical origin of 
the extreme generality of statistical mechanics. It 
is a logical structure, based on certain laws of 
quantum dynamics which are themselves induo- 
tions from certain special seta of phenomena ; but, 
as Prof. Fowler remarks, the structure is “not 
visibly constructed to fit the facta”, that is, the 
facta concerning phenomena in the domain of 
large numbers of interacting systems. “Results 
have been at each stage deduced from the general 
theory, and checked by comparison with experi- 
ment". But the comparisons with experiment are 
far more than a checking of the resulta. The 
comparisons with macroscopic thermodynamics do 
more than test the formulm derived : they permit 
the identification of symbols introduced abstractly, 
as part of the mathematical apparatus, with 
entities known physically in a different guise. One 
example is the identification of the abstract symbol 
~9 with the factor eL, where kT is known 
physically from the more concrete dynamical 
theory of gases; a second is the identification of 
a symbol with the thermodynamic entropy; & 
third is the identification of a set of symbols 
with the thermodynamic partial potentials. The 
structure exista independently of these identifica- 
tions: the identifications permit us to recognize 
the correspondence of the abstract scheme with 
Nature. Some of Gibbe's theorems in pure thermo- 
dynamics were known as logically unexoeptionable 
resulta before the corresponding phenomena were 
fully studied. How comes it that statistical 
mechanics is in an even more powerful position ! 

It is impoesible to answer such & question in & 
review. But it may be recalled that a necessary, 
if not a sufficient, condition that a logically correct 
structure shall ‘correspond’ with Nature is that 
it shall also be epistemologically correct. There 
must exist some ground for our direct acquaintance 
with the entities introduced, in the sense used in 
the theory of knowledge. In some way, statistical 
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mechanics must be, also, epistemologically ‘sound’. 
Yet in the first dynamical equation used by 
Fowler, already mentioned, there occurs the 
symbol +, whose epistemological status is, to say the 
least, doubtful. This dynamical equation of motion 
is, however, preceded by & dynamical statement, 
concerning the structure of a Hamiltonian, based 
on classical mechanics, all the terms in which are 
assumed directly knowable by observation. The 
Hamiltonian, in this oase that for an ideal linear 
oscillator, is the definition of an oscillator as re- 
quired for the purposes of the theory. In other 
words, we make clear to the reader what we are 
talking about by tacitly supposing & correspond- 
ence between the crude physical picture of.an 
oscillator and the terms in a mathematical ex- 
pression. Out of such axiomatic definitions 
mathematical physica arises, but here there is 
& jump from the axiomatic definition to the 
associated wave-equation. In cruder forms 
statistical mechanics existed before wave-meohanios 
was known, though it still had to make certain 
appeals to & quantum theory. There would seem 
possibly to be scope for & treatment which is oon- 
fined to the properties of assemblies of large 
numbers of systems and originates from axiomatic 
definitions concerning such alone. 

Prof. Fowler mentions the well-known oonsidera- 
tion that the fact that & pertioular meohanism 
leads to a state of complete equilibrium in agree- 
ment with experimental facte is no evidenoe for 
the particular mechanism discussed. It is merely 
evidence that the laws of the mechanism have 
been correctly and consistently written down. It 
follows that there are certain restrictions on the 
laws of the mechanism, for they might have been 
incorrectly written down. An example of such a 
restriction is the principle of detailed balancing. 
lt would be interesting to know the complete set 
of restrictions which statistical mechanics imposes. 
Are they merely that the mechanism must obey 
the laws of dynamics assumed sa a basis for 
statistical mechanics 1 If not, how much lesa 
restrictive a dynamics is all that is necessary 1 

Prof. Fowler takes a somewhat pessimistic view 
of the future of statistical mechanics when he 
writes that “developments in the near future 
seem likely to consist mainly of applications to 
more and more complicated models . . . designed 
to account for more and more subtle properties of 
matter in equilibrium”. Two possible lines of 
development offer themselves, both suggested by 
remarks of the author himself. One is in the 
statistical mechanics of non-enclosed assemblies. 
i “All assemblies whose 


which all space is accessible does not in general 
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possess an equilibrium state about which anything 
significant can be said". But is this true? It 
would be highly interesting to obtam theorems of 
statistical mechanics valid in an unenclosed finite 
space or in an expanding sphere of inaccessible 
boundary. The latter case would have the added 
charm that the number of systems that it would 
be necessary to consider would be truly infinite 
and not merely ‘large’. 

Again, the part of an assembly which for the 
greater part of time has practically an independent 
existence is called a system, and statistical 
mechanics is in part the study of the equilibrium 
states of assemblies of such quasi-independent 
systems. But the dynamics of a system, still more 
of an assembly, seems to be an aspect of the rela- 
tion of such an assembly or system to the reet of 
the matter in the universe; the laws of dynamics 
are derivable from a study of such relationships. 
If so, in what sense are the systems ‘independent’ 1 
They are formally independent given the latos, but 
not independent when the dynamical laws them- 
selves are subject to examination. This gives one 
an uneasy feeling that the present status of 
statistical mechanics is uncertain, and that a 
thorough-going treatment would indeed contem- 
plate at one blow the interactions of all the particles 
in the universe. Is it not poeaible that some features 
of the distribution of spiral nebule in the whole 
universe, their mean separations, masses and 
proper motions, could be studied by the methods 
of statistical mechanics ? 
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The other line of development is the problem 
of steady states which are not equilibrium states. 
Consider, for example, the one-dimensional flow 
of heat through a gaseous assembly maintained 
in a steady non-isothermal state by the imposition 
of plane boundaries kept at given unequal 
temperatures. The gas must settle down into a 
steady state of maximum entropy subject to the 
given boundary conditions. Such a non-equilibrium 
steady-state is composed of independent systems 
interchanging energy, and indeed handing on 
energy across each plane section at the same rate. 
If, therefore, the boundary conditions of given 
temperatures could be stated in molecular language, 
the whole problem could be treated as a maximum 
or average problem by the usual methods of 
statistical mechanics. The trouble comes in in the 
precise formulation of the boundary conditions at 
the two ends in kinetio language when they are 
merely given in thermodynamic language. Since 
we know that the whole phenomenon is a ‘trans- 
port’ phenomenon, involving the sizes or free 
paths of the systems, we cannot hope to solve the 
problem without some discussion of mechanism. 
But the mechanism that is relevant is surely 
mainly the mechanism of transfer at the two end- 
boundaries, and it is just because the problem 
suggests the hope of a statistical caloulation throw- 
ing light on mechaniam that this problem is so 
attractive. I believe the problem to be in faot 
tractable. 

E. A.M. . 


Plant Protection 


The Scientific Principles of Plant Protection : 
with Special Reference to Chemical Control. By 
Dr. Hubert Martin. Pp. xi +379. (London: 
Edward Arnold and Co., 1030.) 21s. net. 


[5 these days of selected races, artificial fer- 
tiizers and other specialized conditions, 
plants are proving alarmingly susceptible to 
attack, and there has in consequence grown up a 
technique regarding their protection and & science 
to correspond where mycologist and entomologist, 
chemist and physicist, meet on equal ground. 
‘Plant doctors’ abound and there are numerous 
remedies varying from the spraying with copper 
preparations, which make the vineyards of the 
Rhine look so unnatural, to the use of other and 
beneficial insects to control the malevolent. The 
late Prof. H. E. Armstrong pictured for us the 
golfer salting his way over the greens with copper 
arsenate followed by the bodies of earthworms. 


Like Sir Albert Howard, he preached the 
supreme value of good nutrition based on an 
organic compost and believed that the outbreaks 
of disease are due to lack of organic manure ; that, 
in short, properly fed plants, like properly fed 
animals, would be largely resistant to disease and 
the road to health is through organio protective 
foods. 

Evidence is accumulating in favour of this view 
and it is one which plant growers cannot afford 
to neglect in the future. In the meantime, farmer, 
fruitgrower and gardener have to face the ravages 
of blights and pests on their new varieties of plants, 
due in part to the fact that massing favours the 
spreading of chance infection: it is a fact that 
the more intensive the cultivation the greater the 
risks. Most of these were practically unknown a 
few years ago and so there has been an urge to 
find remedies to combat them. Dr. H. Martin, of 
Long Ashton, one of the most active and successful 
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horticultural research stations, has long been 
regarded as an expert on the subject and the 
present book is a second edition, though sinoe it 
has been rewritten and reset, since every phase of 
the subject has developed during the intervening 
eight-year period, it may virtually be regarded as 
& new book. 

Tt is a well-balanced production with the material 
arranged im logical order—plant resistance is in 
the foreground, the factors which make plants 


susceptible come next and then follow several 


chapters on biological control, fungicides and 
insecticides ; weed killers, fumigante, seed and 
soil killers, ‘complete the list, though Dr. Martin 
has also something to say about traps. 

A goodly list of chemicals is paraded before our 
eyes, a8 numerous as the noetruma in the druggist’s 
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shop, and it is no wonder, m the words of Sir 
Daniel Hall, that “great commercial firms have 
embarked upon the manufacture of suitable 
materials for sprays and washes and have them- 
selves promoted investigation in their desire to 
produce useful remedial preparations". 

At the foot of the planta is the soil, which 
receives more than its share of the remedies, with an 
effect on its own fauna and flora which oan only be 
imagined. The worms certainly object, but to-day 
Darwin’s famous book on earthworms is out of 
date, and probably green-keepers do not read it. 

The fact that the other side of the picture has 
been emphasized here must in no way be allowed 
to detract from the excellence of Dr. Martin’s 
book or the economic importance of the application 
of the methods he describes. E. F. A. 


Gases and Metals 


“Gases and Metals: 
an Introduction to the Study of Gas-Metal Equi- 
Mibria. By Dr. Colin J. Smithells. Pp. vii + 218+ 4 
plates. (London: Chapman and Hall, Ltd., 

1937.) 18s. net. 
HE behaviour of metals towards the common 
gases is important to many industries, but 
wnveetigators who have been concerned with its 
various aspects have had little contact with each 
other, and the subject has not hitherto been 
adequately treated from a theoretical point of 
wiew. Dr. Smithells’s book is therefore extremely 
-weloome, and its wide scope and original outlook 
make it a most valuable addition to metallurgical 
Hiterature. 

The work is divided into three chapters, which 
leal respectively with the adsorption of gases on 
Batho surface of metals, the diffusion of gases through 
mmetals, and their solution in metals. In each 
chapter there is a short -general introduction and 
& brief description of the experimental methods, 
Mollowed by a comprehensive survey of the most 
mceliable resulta. No emphasis is placed on technical 


«considerations, the data being discuseed with the. 


single purpose of defining the general laws which 
«are obeyed, with the view of gaining an insight 
Binto the physical nature of the processes. 

A sharp distinction is made between physical 
adsorption, which depends on van der Waals’s 
Morces alone, and activated adsorption, in which 
mbinding forces of a stronger nature are involved. 
auch importance is attached to the observation 
mhat only those gases which undergo activated 
adsorption by & given metal can dissolve in and 


diffuse through it, from which it is concluded 
that activated adsorption is a necessary prelim- 
inary to diffusion and solution, and that for all 
these processes some degree of chemical affinity 
between the gas and the metal is necessary. This 
theais is elaborated in the second chapter, which 
contains the resulta of the author's and Ransley's 
work on diffusion, and is the most vigorous and 
satisfying part of the book. 

In the seotion dealing with solution, ample 
recognition is given to the work of Bieverta and 
his collaborators, and the absorption of hydrogen 
by palladium, which bulks so disproportionately 
in the literature, is relegated to its proper place as 
a somewhat unusual borderline case. 

This chapter contains a most valuable collection 
of data, but more is known of the relations between 
compound gases and metals than appears in this 
account, and the ferrous metallurgist, in particular, 
will feel that the equilibria which control the 
refining of molten steel, and its carburization or 
decarburization in the solid state, have received 
leas attention than they deserve. Yet in the 
present state of knowledge, these relations oould 
not have been described in the comprehensive 
style accorded to the rest of the book. If the 

ist finds that reactions between compound 
gases and metals have not been considered as fully 
as their practical importance would lead him to 
expect, the omission will come as a salutary 
reminder that the experimental work which would 
render a satisfactory treatment possible has, for 
the most part, not yet been done. 


N. P. A. 
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La civilisation Alnou et les cultures arctiques 

Par Prof. George Montandon. (Bibliothéque scienti- 
fique.) Pp. 272--48 plates. (Paris: Payot et Cie., 
1937.) 40 france. 

Pror. Monranpow visited the Amu of Yezo, or 
Hokkaido as the Japanese now term it, in 1919. 
On his return he brought back a great stock of 
observations and an ethnographical collection, now 
housed in the Trocadéro in Paria, which one of the 
foremost authorities on the Ainu at that time pro- 
nounced to be the moet complete that had ever-left 
the island. In publishing the resulta of his observa- 
tions in a volume which appeared not long after, 
Prof. Montandon promised that a more extended 
study of Amu civilization would follow. This 
promise is fulfilled in the present volume, in which 
the author has reviewed and analysed critically m 
the light of his own observation all the information 
available relating to the culture of this primitive 
and isolated outpost of the white race. 

The study falls into two parta. In the first part, 
Ainu civilization is described in detail as a unitary 
manifestation of cultural development. In the 
second part it ia brought into relation with the 
cultures of the various peoples of northern Asia— 
Yakut, Yukagir, Gilyak, Eskimo, eto.—and as a 
result of an analysis of the distribution of cultural 
traite, an attempt is made to arrive at an estimate 
of the character of the original Ainu culture. As 
might be expected, Prof. Montandon’s conclusion is 
that everything in Ainu civilization which can be 
assigned to an Ainu origin is of extremely primitive 
character, and belongs to the stage of the food- 
gatherer and the primitive hunter and fisher. All 
else is of extraneous origin; this, perhspe, might 
throw light on the remarkable distribution of the 
Ainu blood groupe, which in its combination of mixed 
characters Prof. Montandon finds 

Prof. Montandon’s work is a valuable contribution 
to the critical literature of ethnology, as well as a 
weloome survey and record of a civilization which in 
recent years has suffered much change. 


ee a 

of the Social and Scientific Factors 
dM dive By Prof. R. H. Shryock. Pp. xv 4-442 --8 
plates. (Philadelphia: University of Pennsylvania 
Press; London: Oxford University Press, 1936.) 
18s. net. 
Tua object of this fascinating work, the guthor of 
which is profeasor of history at Duke University 
(Carolina), is to portray certain major aspects of 
medical development against & background of intel- 
lectual and social history in general from the oom- 
mencement of the seventeenth century down to the 
present time. In the eighteenth century it is shown 
that physio at first did not keep pace with physica, 
and it was not until the latter part of this century 
and the beginning of the nineteenth that medicine 
began to make further progress. An important step 
in advance was the successful attempt to correlate 
clinical and post-mortem observations, in which 
Boerhaave, Haller and most of all Morgagni were 
pioneers. The secend half of the eighteenth century 
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was notable for contributiona made to public health, 
such as the establishment of hospitals and dispensaries, 
child welfare, the control of drunkenness, work on 
naval and military hygiene, vaccination and other 
sanitary reforms. 

Among the more important advances in modern 
times stress is laid on the collection of statistics, the 
influence of French medicine in Europe and the 
United States, medioine in Germany, preventive 
medicine and the economic aspects of medical praotioe. 


Materie und Strahlung (Korpuskel und Feld) 

Van Prof. Dr. Ludwig Hopf. (Verst&ndliche Wisen- 
schaft, Band 30.) Pp. vii--162. (Berlin: Julius 
Springer, 1986.) 4.80 gold marks. 

In some respecta, this is a remarkable little book. 
The preface warns the reader that it is more difficult 
to present a tolerable account of modern physice 
without mathematics than with them: furthermore, 
he must not expect easy going. The theme through- 
out is the ‘field’ and corpuscular aspecte of matter, 
and, very properly, this leads up to & climax in the 
more recent attempts at & synthesis by Heisenberg, 
and by those concerned with electron waves. 

The suthor’s treatment is naturally at its best in 
the earlier chapters dealing with classical physics. 
Here, the use which is made of diagrammatic repres- 
entation appears to great advantage, especially for 
the gas laws, Brownian movement and electro- 
magnetism. In quantum physics and wave mechanics, 
wherein direct appeal to the eye is scarcely possible, 
the method is perhaps not quite so happy, since the 
writer depends to a great extent upon direct illus- 
tration. 

The philosophical outlook is characteristic andi 
stimulating; it is woven into the fabric of the book 
with considerable skill. Altogether, this is a type of 
contribution to the literature of physics seldom seen 
in Great Britain, and on that account alone well 
worthy of careful study. F.I.G.R. 


Die medixinisch-naturphilosophischen Aphorismen 
und Kommentare des Magister Urso Salernitanus 
Nach Handechriften Lateinisch und Deutsch hereus- 
gegeben von Rudolf Creutz. (Quellen und Studiens 
zur Geschichte der Naturwissepechaften und der 
Medizin, Band 5, Heft 1.) Pp. 192. (Berlin: Julius 
Springer, 1936.) 26.60 gold marks. 

Ix addition to an introduction by Dr. Paul Diepgen, 
professor of the history of medicine m the University 
of Berlin, this volume contains the aphorisms on 
medicine and natural philosophy of the thirteenth 
century physician and ecolesiastic Urso of Salerno, 
otherwise known as Magister Orso, followed by hie 
commentaries in the Latin text. Dr. Rudolf Creutz 
has provided a full German translation of the 
aphorisms and an abbreviated translation of the 
commentaries. The historical significance of Urso, 
as Prof. Diepgen pointes out, lies in the faot that 
he deals with the same problems as Arnold of Villanova 
in the fourteenth, and Paracelsus in the sixteenth, 
Platonic and neo-Platonic ideas and reconciled their 
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Observational Evidence for the 
By J. H. 


J! is often found necessary by mathematical 

physicists to make some generalized assump- 
tion which in detail is obviously not in aocord 
with experience and observation. This procedure is, 
of course, quite legitimate, and much important 
work has been done with such an assumption 
implicit throughout ; and so long as it is recognized 
that it is still no more than this when the mathe- 
matical work is done, no exception can be taken. 
But when a mathematical assumption is brought 


down from ite idealized condition to & pedestrian : 


‘fact of observation’, it is time for the ‘fact of 
observation’ to be put through its paces. ` 

Such has happened quite recently in the columns 
of NaTURH to the assumption that matter is 
uniformly distributed throughout space. It is a 
very desirable condition for the mathematical 
physicist to postulate, as it is impossible to work 
with an irregular distribution; and within the 
limits mentioned, it has been made the basis of 
some very interesting and far-reaching researches. 
But it is now stated that it is an observed ‘fact’, 
based on the equable distribution of the ‘spiral’ 
nebule in space, and it is this statement which 
requires verification. 

Fortunately, the observational material which is 
now available is sufficiently complete and homo- 
geneous for us to form definite conclusions as to 
the spatial distribution of the spiral nebulw, and 
those of the same claes which show no spiral form 
and are known aa elliptical and irregular nebula. 
This observational material, however, is limited to 
something over & thousand objects, and comes to 
an end at some distance roughly corresponding 
to 18 x 10° light years. Beyond this limit it 
is neither complete nor homogeneous, and it 
has only been possible to investigate selected 
regions photographed with the great American 
reflectors. 

There are two criteria which can be adopted for 
estimating the distances of the nearer extra- 
galactic nebule—the angular diameters and the 
integrated magnitude of luminosity. Both are 
subject to a considerable degree of uncertainty, for 
there is known to be a large spread in linear 
dimensions and in integrated brightness This is 
apparent in the nearest two spiral systems, the 
Andromeda Nebula and M33. The firstis condensed 
into stars in the outer regions with a patchy back- 
ground of hazy nebulosity, the inner parts consist- 
ing of bright nebulosity increasing greatly in 
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luminosity to a star-like central nucleus. The 
diameter of the major axis of the apparent ellipse 
on reflector plates is 160’. M33, on the other hand, 
is much more stellar in general composition and 
only the central regions are nebulous, with little 
increase of brightness in the nucleus. The major 
axis is 63’ on reflector plates. (The angular dimen- 
sions are those measured visually on negatives 
exposed in large reflecting telescopes. It has been 
found that these dimensions are considerably 
increased if recording microphotometers are used. 
The excess usually consiste of very faint and 
featureless nebulosity.) 

From the criterion of the Cepheid variables found 
in the outer regions, the distanoes of both can be 
estimated with reasonable certainty at between 
700,000 and 800,000 light years (about 240 kilo- 
parsecs) in each case, although the diameter of 
the Andromeda Nebula is two and a half times 
that of M33. 

The difference between the integrated magni- 
tudes of the two systems is still more striking. 
According to & list of oxtra-galactio nebule by 
Shapley and Ames (Harvard Coll. Ann., 88, No. 2), 
the integrated magnitude of the Andromeda 
Nebula (M31) is about 5, M33 being 8. The ratio 
between one magnitude and the next being 2-512, 
M31 as a whole is sixteen times as bright as M33. 
But even this rel&tive-luminoeity seems to be an 
understatement, for in a recent paper by Redman 
and Shirley (Mon. Not. Roy. Ast. Soc., 97, 416) 
the integrated luminosity of M31 is given as 
3-5 mag. (photographic), while the surface bright- 
nees at the centre is at least 14-8 mag. per square 
second of arc, compared with the fainter 20-3 mag. 
per square seoond of arc at the centre of M33. 
The dispersion in absolute magnitude can therefore 
be much greater than the dispersion in linear 
dimensions, judging from these two systems at 
about the same distance. For this reason I have 
preferred the criterion of angular diameter in my 
work on the spatial galactic distribution of the 
nearer systems. 

In this kind of research there can only be one 
division of the celestial sphere which is fanda- 
mental, namely, that in which the great circle of 
the galaxy forms the equator, and all investigations 
into the distribution of the extragalactic nebule 
have been based on this. Let us take first of all 
the extragalactic systems which lie within a radius 
of 700 kiloparsecs (2-275 x 10* light years). - 
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If we include the two Magellanic Clouds and the 
irregular nebula N.G.C. 6822, we find within this 
radius nine systems are in the south galactic 
hemisphere against four in the north. This result 
is based on Cepheid variables in the nearer objects 
and the detection in the more distant nebule of 
faint stars which Hubble assumes cannot exceed 
—6 absolute magnitude: in the case of N.G.C. 55, 
247 and 300, photographed at the Helw&n Observa- 
tory, Egypt, the distances are based on large 
angular diameters only. Seven of the nine southern 
systems are also probably nearer the galactio 
system than any of the four northern objecta. 

Past a radius of 1,000 kiloparseca (3-25 x 10* 
light yeers) the large preponderance of systems 
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The small scale brought the linear size of the 
nóbulm on the plate down to something near that 
of star disks, which could be directly compared 
with stars of known magnitude. It was assumed 
that the plates gave essentially complete informa- 
tion as to the nebuls brighter than 13-2 magnitude, 
and this information was comprised in a detailed 
catalogue of 1,249 objects. It was further assumed 
that all these were included within a radius of 
3,000 kiloparsecs ; this estimate was based on 
integrated magnitudes alone, but if recorded 
angular diameters of the spiral class are taken es & 
criterion of distance instead, it would appear that 
this estimate would have to be increased to at 
least 4,000 kiloparseos. 





DISTRIBUTION OF TRU) BHIGETER HXTRA-GALACTIO MABULAÆ IN THA NORTH AND SOUTH GALACTIO HNMIHPHNRES. 
OPAN CIRCLES RXPREANNT THE 29] MNBULA HRIGHTHR THAN PHOTOGRAPHIO Mag. 12; DOTS 


784 KEBULM OF PHOTOGRAPHIO MAGNITUDE 12-18, 


passes to the north galactic hemisphere. They are 
now so far distant that no stars can be detected 
even with the 100-inch reflector at Mt. Wilson ; 
the criterion of integrated luminosity has therefore 
been adopted beth in Hubble’s work and in 
Shapley’s investigations at the Harvard College 
Observatory. The luminosity ratio between 
one magnitude and the next being 2-512; this 
representa a difference in distance of 1-585 per 
itude. 

Tt is to Shapley and Ames that we owe the most 
complete and reliable evidence as to the galactic 
distribution. The whole sky was photographed 
with two 2-inch lenses at centres regularly spaced, 
the scale of the plates being 10 minutes of aro to 
the millimetre, and the magnitude limit for 90 
minutes exposure lying between 13:5 and 14-0. 


RHPRHNNT THX 
Frou Harvard College Annals, 88, No. 2 (1983). 


The plates included those nebule of large 
angular diameter above 10’ which lie within 1,00€ 
kilo and have already been dealt with, and 
when all the nebulm brighter than mag. 13 were 
plotted in the two galactic hemispheres it was found 
that those in the northern hemisphere were just 
about double the number of those in the southern 
Not only so, but also the effect of longitude found 
in previous investigations without such complete 
information was fully confirmed. The diagram 
here reproduced (Fig. 1) is from Shapley’s paper 
and includes 1,025 nebule down to mag. 13. 

The great condensation in and towards the 
Virgo region between galactic longitudes 250° anc 
270° and tte prolongation beyond the north galactic 
pole has been known for many years, and the 
irregularities in the south galactic hemisphere are 
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also marked. The Jack of extragalactic systems 
within 10° of the galactic equator in both hemi- 
spheres is well accounted for by the known 
existence of vast clouds of obscuring matter in the 
galaxy. This corresponds to the ‘belt of avoidance’, 
the limits of which have been investigated by 
Hubble over three quarters of the great circle. In 
some parts the limite of the ‘belt of avoidance’ 
approach within a few degrees of the great 
circle, and faint small nebule have been photo- 
graphed in these regions : in other longitudes the 
limita reach much farther away, and in some parts 
extend so far as 30°. 

The evidence for the whole sky is therefore not 
complete by something like a fifth, although there 
ia no reason to think that this missing fraction 
would seriously affect the results. 

The distribution of some of the fainter and there- 
fore presumably much more distant nebule was 
investigated by Hubble in 1984 (Mt. Wilson Cont., 
No. 485). He eliminated the brighter ones which 
are included in Shapley’s catalogue, and the 
material consisted of about 44,000 nebule dis- 
tributed over three quarters of the sky north of 
— 80? Deo. Almost all these are very faint, with 
a limiting magnitude of 20. A similar piece of 
work was undertaken about the same time from 
plates obtained by the Crossley reflector of 36 inches 
diameter, on which 15,000 small nebule were 
counted up to mag. 19. In neither case was the 
south ciroumpolar region represented between 


— 30° and — 90°, and the plates examined covered ` 


only about 2 per cent of the total area available, 
each plate being taken as a sample of the distribu- 
tion in that particular region, and covering 
presumably, m the case of the 100-inch re- 
flector at Mt. Wilson, about a quarter of & 
square degree of good definition. At the Lick 


The Nutritive Value 


M9 controversy has arisen over the question 
; whether the bulk of milk sold in Great 
Britain should be pasteurized or not. There is no 
doubt that many epidemics have been caused by 
the consumption of raw milk, which there is 
presumptive evidence would not have taken place 
if the infecting bacteria had been destroyed by 
pasteurization before the milk reached the oon- 
sumer. On the other hand, experimental evidence 
has been brought forward to show that the 
nutritive value of milk is impaired by pasteuriza- 
tion, although in other experiments no significant 
change in nutritive value could be demonstrated. 
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Observatory, the scale of the 36-inch reflector 
plates was much smaller owing to the shorter 
focal length, and so covered about three times 
as much; here 489 plates were examined. The 
frequency curve of succeasive photographic mag- 
nitudes (Nm) was computed on the assumption that 
the numbers increased according to an equable 
distribution of the nebulæ in space. Hubble found 
that the observed frequency curve of log Nm 
closely approximated æ Gsussian error curve, 
which would agree with the assumption of equable 
distribution, if & reasonable dispersion in magni- 
tudes with distance was allowed. 

Bok in 1934 again investigated the question, 
using Hubble's observational material. He cal. 


- culated the form of the frequency function for the 


number of systems per unit area of the aky, on 
the assumption that they are distributed at ran- 
dom. Hubble’s observed frequency curve was then 
compared with the curve of calculated random 
distribution: after ample allowance for dispersion 
in the limiting magnitudes had been made, and 
Bok came to the conclusion that this brings out 
very clearly that the distribution of the faint and 
distant systems is aleo not at random. He there- 
fore agrees with Shapley that the general distribu- 
tion is not homogeneous, and that the tendency 
to clustering is one of the chief characteristics of 
the extragalactic universe, so far as we have been 
able to plumb ita depths. 

There seems to be little doubt, therefore, that 
while the uniform distribution is & useful assump- 
tion of mathematical necessity, it is certainly not 
a fact of observation’. The evidence of the nearer 
systems within a radius of 4,000 kiloparseos is 
directly contrary to the assumption, while beyond 
this limit the evidence is quite insufficient to 
arrive at a definite conclusion in ita favour. 


of Pasteurized Milk 


The problem is that of producing a ‘safe’ milk 
at an economic price; up to the present, the 
average consumer has refused to pay the higher 
price of milk obtained from disease-free cows and 
produced under conditions reducing the risks of 
contamination to & minimum. However, even 
under the best conditions, there is always the risk 
of-a worker suffering from an infectious disease oon- 
taminating the milk he is handling and so spreading 
-tho disease over a wide area, so that adequate 
heat treatment of the milk may prove the only 
safeguard, but this can only be recommended with 
confidence if the nutritive value is not impaired 
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by the heating process, or only impaired in a 
manner which can easily be remedied. 

Towards the end of 1934, an informal conference 
was called by the Milk Marketing Board's Advisory 
Committee on Milk Publicity, at which representa- 
tives of Government Departments, the Medical 
Research Council and the Milk Marketing Boards 
were present: the object of the conference was 
to oonsider what further investigations were 
required on the nutritive value of milk. The oon- 
ference entrusted the task of conducting these 
investigations to a special committee—the Milk 
Nutrition Committee—of which the first report, 
dealing with the resulte of work on rate and the 
direct chemical estimation of vitamin potenoy, 
has recently been published*. Investigations in 
schools and with calves will be reported in the 
near future. 

The greater part of the work described in this 
repart has been carried out by Dr. S. K. Kon and 
his colleagues at the National Institute for Research 
in Dairying, Shinfield, near Reading: the experi- 
ment on the availability of the calcium and 
phosphorus of pasteurized milk was duplicated at 
the’ Rowett Research Institute, Bucksburn, by 
Dr. D. W. Auchinachie. The same general plan 
was followed in all the experiments: the samples 
of raw milk were drawn from the tip tank of the 
pasteurizing plant after careful mixing, and those 
of the pasteurized milk were taken after oooling 
when about half the vat had been emptied. The 
pasteurization was carried out under commercial 
conditions by Messrs. Emerson and Chanin, 
Reading, or at the headquarters of the Aberdeen 
Milk Pool. The temperature of pasteurization was 
frequently checked and bacteriological and phos- 
phatase testa were carried out on the milks; in 

, addition, daily estimations of fat and total solids 
were made during part of the experimental 
period. The milks were compared as sources of 
calcium and phosphorus, protein and vitamin B 
in experiments on rate, and as sources of vitamin A 
and carotene and vitamin C by chemical tests. 
The results of these experiments can -be quite 
briefly summarized : pasteurized milk is as good 
& nutritive agent as raw milk, except in the case 
of vitamin B, and vitamin C. 

Since the resulta of these experiments are of 
considerable importance, it may be advisable to 
describe them in more detail, especially as the 
assessment of the value of the evidence adduced 
must depend ultimately on the investigators’ 
attention to detail. For the determination of the 
availability of the calcium and phosphorus in the 

“dik and Nutriton: N 
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milks, & complete metabolism experiment was 
carried out, Kon employing two dozen animals and 
Auchinachie a dozen. The animals were housed 
in metabolism cages, in which the excreta could 
be collected, and the feeding dishes were designed 
to prevent any scattering of the food. The rate 
were grouped in pairs according to sex and litter, 
and the amount of basal diet offered was slightly 
in excess of that consumed by the animal with the 
smaller appetite; one animal received raw milk 
and the other the same amount of pasteurized 
milk. The basal diet consisted of dried eggwhite, 
calcium- and phosphorus-free salt mixture, castor 
sugar, maize starch and butter fat, with supple- 
ments of ood liver oil and vitamin B, extract. 
The quantity of milk supplied daily was calculated 
to supply about 60 per cent and 70 per cent of 
the normal requirements of calcium and phosphorus 
respectively The experiment was continued for 
five weeks: the deposition of calcium and phos- 
phorus in the tissues of the animals was determined 
by two entirely independent methods. In the first, 
the retention was found from the total intake of 
these elements in the food and milk and the 
amounts excreted in the urine and foes. In the 
second, the retention was estimated from the 
amounte present in the bodies of the animals at 
the end and at the beginning of the experiment; 
the latter figures were obtained by analyses of a 
similar number of litter mate controls of the same 
sex as the experimental animals, killed at the 
beginning of the experiment. For pooled figures 
the two methods agreed within 0-2 per cent in 
the case of calcium and 2-0 per cent in the case 
of phosphorus ; the slight discrepancy in the case 
of phosphorus was probably caused by a small loss 
during ashing of the rate. The agreement between 
the two methods indicates that the metabolism 
experiment had been carried out satisfactorily. 

It was found that the animals retained some 
80 per cent of the ingested calcium and phosphorus, 
irrespective of the type of milk given. Statistical 
treatment of the results showed that pasteurization 
had no deleterious effecta upon the availability of 
these elements. The only statistically significant 
differences were a retention by the does on 
pasteurized milk of 3 per oent more calcium than 
their litter mates on raw milk and a greater increase 
in weight of the bucks on raw milk. In all the rate, 
about 90 per cent of the calcium excreted was 
found in the urine and about 90 per cent of the 
phosphorus in the fæces ; the reason for the high 
excretion of calcium in the urine, which is unusual, 
was not determined. 

There was & similar failure to detect any dif- 
ference between raw and pasteurized milk when 
the biological value and digestibility of the pro- 
teins and the total nutritive values of the milks 
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were compared in experiments on rats. In the 
latter experiments, the milk was the only food 
supplied, but was supplemented by the addition of 
small amounta of iron, copper and manganese : 
the manganese was shown to be an essential 
element for growth. Similar experiments on the 
value of the milks as sources of the vitamin B 
complex disclosed, however, that pasteurized milk 
was & significantly lees satisfactory source than 
raw milk: the difference was, however, observed 
only in the case of the more rapidly growing bucks. 
The deficient diet used was supplemented by 
8 ml. milk daily, an amount which was known to 
be,suffclent for subnormal growth only. This 
difference between the milks was not seen when 
larger amounts were given daily, as in the experi- 
menta on their total nutritive value, or when the 
animals grew more slowly, as in the case of the 
does. The difference might, however, be disclosed 
during lactation, when the requirements for 
vitamin B are much greater. 

The vitamin A and carotene contents of the 
milks were determined spectrophotometrically and 
by the tintometer, on butters churned from both 

of milk over a period of five weeks. No 
destruction of vitamin A or carotene by pasteuriza- 
tion was found. The vitamin C content was 
determined chemically, by titration with the indo- 
phenol reagent, both before and after reduction 
of the milks with hydrogen sulphide: both the 
reduced and the reversibly oxidized forms of 
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ascorbic acid showed loss on pasteurization, the 
loss being greater in the case of the latter. The 
total loss was about 20 per cent. Milk taken 
directly from the udder without exposure to light 
contains only the reduced form of ascorbic acid 
and can be pasteurized without loss of the vitamin 
by the holder method,’in.the absence of copper: 
the reversibly oxidized form of ascorbic acid is 
formed by the action of light upon the milk and 
is affected by pasteurization.* 

To gum up, pasteurized milk may contain leas 
vitamin B (presumably B,) and vitamin C than 
raw milk, but will in other respecta have the same 
nutritive value. Where milk ia not the sole diet, 
such losses will have no significance, provided the 
diet also contains cereals and fruit. Where milk 
is the sole diet, a supplement of fruit juice and & 
yeast extract or other rich source of vitamin B, 
should obviate any posibility of the diet being 
inadequate in these respects, although, with a 
proper intake, the lower content of pasteurized 
milk in vitamin B is unlikely to be detected and 
it is now usual to supplement the milk with fruit 
juice (together with vitamins A and D, in the 
form of ood liver oil or & concentrated preparation 
of these vitamins). These experiments suggest that 
there need be no fear of malnutrition from the 
universal use of pasteurized milk ; admittedly the 
risk of infectious disease will be considerably 
reduced. 

* Kon, 8. K., and Watson, M. B., Biochem. J., 80, 2278 (1036). 





Bicentenary 


ao years ago all Italy joined in honouring 

the memary of Volta on the centenary of his 
death; now arrangements are being made at 
Bologna to commemorate the bioentenary of the 
birth of his fellow countryman, Galvani, whose 
discoveries paved the way for those of Volta and 
led to the invention of the voltaio pile. Though 
the Galvani celebrations will not be on the same 
soale as those of ten years ago, they will help to 
recall the fundamental work done in Italy on 
current electricity which has had such fruitful 
results. 

Aloisii Galvani was born in Bologna on Bep- 
tember 9, 1737, and was thus about eight years 
older than Volta. After a youth in which theology 
and mysticism played a part, he settled down to 
the study of medicine, and in 1762, after writing 
a thesis "On the Bones, their Nature, and their 
Formation", was made a lecturer in the University 
of Bologna and reader in anatomy to the institute 
of the city. He was successful both as a teacher 


of Galvani 


and a surgeon and became known for his researches 
in comparative anatomy. It was as an anatomist 
and physiologist, and not as & physicist, that he 
made the experiments which have immortalized 
his name. 

The work for which Galvani is remembered 
was done during the years 1780-91. At least as 
early as 1780, he began observing the effecta on 
muscular contractions caused by the use of the 
electrical machine, the Leyden jar and Volta’s 
electrophorus. In 1782 he drew up & paper 
entitled “On the Nervous Force and ite Relation 
to Electricity”. His experiments were made on 
frogs in particular. Assisted by his nephew, 
Camillo Galvani, in 1786 he began observations on 
partly dissected frogs which had been suspended 
by hooks from the iron rails of the balcony of his 
house. These he first described in a paper "Eaperi- 
menti circa l'Eletricità dei Metelli", and in a 
Latin dissertation of 62 pages dated October 30, 
1786, afterwards to form the most important part 
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of his work of 1791. Galvani was in doubt as to 
how to explain the effects he observed, and, gaid 
J. D. Forbes, who had carefully studied his 
writings, “in the short space of a few weeks, he 
had abandoned his earlier notion of the metals 
being the source of the electricity, and ascribed 
thé effects to the proper electricity of the nerves . 
and muscles”. Still pursuing his experiments at 
intervals, in 1791 he published his most famous, 
and now very rare, memoir, ‘De Viribus Elec- 
tricitata in Motiv Musoulari Commentarius", the 
appearance of which roused great interest in 
scientific cirales. ] 

The first German &ooounts of Galvani’s views 
were published in 1782 by a young doctor, E. J. 
Schmuck, and in October of that year Volta wrote 
his two letters to Cavallo entitled, “Account of 
some Discoveries made by Mr. Galvani of Bologna, 
with Experiments and Observations on them". 
The letters were in French, the first sentence being, 
“Le sujet des déoouvertee et des recherches, dont 
je vais vous entretenir, Monsieur, est l'electricité 
animale”. Volta had sent the letters to be read 
to the Royal Society as an acknowledgement of his 
election as a foreign member in 1791. They were 
read at a meeting of the Society on January 31, 
1793, and were duly published in the Philosophical 
Transactions. In 1794, when Volta was awarded 
the Copley Medal, Sir Joseph Banks in his address 
said : 


“The experiments of Professor Galvani, until com- 
mented upon by Professor Volta, had too much 
astonished, and, perhaps, in some degree, per- 
lexed many of the learned in various parts of 
Furore. To Professor Volta was reserved the 
merit of bringing his oountryman's experiments 
to the test of sound reasoning and accurate in- 
vestigation. He has explained them to Dr. 
Galvani himself and to the whole of Europe, with 


Obituary 


Prof. D. Morgan Lewis 


AVID MORGAN LEWIS, emeritus professor of 
physics in the University of Wales, died at 
Aberystwyth on July 28, aged eighty-five years. 
Born at Eglwyswrw, Pembrokeshire, m 1851, he 
was the eldest son of the Rev. Evan Lewis, minister 
of the Welsh Independent Church at Brynberian and 
@ prominent figure in his denomination. His early 
education was received at a local British school and 
at Cardigan, and later he entered the Presbyterian 
College, Carmarthen, to train for the ministry. Here 
he became proficient m mathematics and in 1878 
entered Trinity College, Cambridge, where he was 
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infinite acuteness of judgment and solidity of 

t; and through the medium of the 
Philosophical Transactions he has taught us that 
the various phenomena which presented them- 
selves under the modifications of Dr. Galvani’s 
experiments hitherto tried, are wholly owing to 
the eroeesive irritability of the nerves when sub- 
jected to the action of portions of the electrio fluid, 
too minute to be discovered, even by the delicate 
electrometer of our ingenious brother, Mr. Bennet, 
of Wirksworth ; and he has detected in the metals, 
which Dr. Galvani considered as mere agents in 
conducting his animal electricity, that very exist- 
ing principle which the Doctor and his followers 
had overlooked.” 


Forbes considered the award of the Copley 
Medal to Volta, rather than to Galvani, a queation- 
able decision, for “‘the' great value of Volta's paper, 
at the time, was undoubtedly that it directed the 
attention of English experimbnters to Galvani’s 
discoveries, then quite recent and probably im- 
perfectly known”. That Galvani waa little known 
and had not travelled, while Volta was personally 
known in both Paris and London, may have had 
something to do with the decision. 

From 1791 onwards, Galvani did little more 
to add to his fame. His wife died, his health 
declined, and when after the French Revolution 
the Cisalpine Republic was set up, he deolined to 
take the oath of allegiance to the new authorities 
and was dismissed from his offices. He died on 
December 4, 1798, apparently at the house of a 
brother to which he had retired after his dismissal. 
His writings were republished in one volume in 
1841 by the Academy of Sciences of Bologna. 

As regards the oft-repeated story of Galvani’s 
observations on frogs being connected with the 
preparation of a dish for his invalid wife, Forbes 
dismisses it as an absurd invention. 


Notices 


20th Wrangler in 1877. Afterwards he studied 
physics at the Cavendish Laboratory. 

In 1878 Lewis was ordained as minister of the 
English Congregational Churoh at Hirwain, Glam., 
where be served until 1888. The advent of the new 
Welsh national colleges decided him to seek a wider 
fleld and m the latter year he resigned his pastorate 
and returned to work at the Cavendish Laboratory. 
In 1884 he was appointed as assistant to Andrew 
Gray, professor of physics in the new University 
College of North Wales at Bangor, with whom he 
worked in full accord until 1891, when he was 
appointed to the professorship at Aberystwyth in 
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succession to D. E. Jones. Here he worked quietly, 
and gradually built up an efficient department of 
physice until his retirement in 1919. He was married 
in 1894 to Mises Annie Powell of Carreg Cennen, 
Carms., who predeoeased him in 1932. 

Prof. Lewis-was of a modest and retiring disposition, 
and greatly disliked publicity. Yet he could be very 
enthusiastic in those causes which, in his opinion, 
mattered. While ab Hirwain he inaugurated and 
lectured to classes under the Science and Art Depart- 
ment, and later wrote considerably to the Welsh 
local Press to stres the importance of scientific and 
technical education in the new secondary schools 
which ware then being established. He served the 
University Colleges of Bangor and Aberystwyth and 
the University of Wales well during their formative 
years, and the cause of adult education in the Princi- 
pality found in him a-willmg helper. During many 
years, he served as a governor of Aberystwyth County 
School and was for a period chairman. 

After his retirement, Lewis’s main interests were 
in the affairs of his religious denomination, in Welsh 
hymnology and in archwology.. Until quite recently, 
his quiet, dignifled figure could always be seen at the 
meetings of the British Association, among whose 
members he had a host.of friends. T. C. J. 


De. Por Panas, director of the Hydrological 


Service of the Physical Department, Egyptian 
Minor op able NCE dessen Coane wee 
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at the age of fifty-seven years. Previous to the 
Great War, he was a lecturer in physics in the Uni- 
versity of London and during the War had a com- 
misgion in the Bound-Ranging Section of the Royal 
Engineers, with which he saw service in France and 
Palestine. Ho ‘joined the Egyptian Government 
Service in 1919, and was responsible for the collection 
and discussion of statistics relating to the water 
supply of the Nile. He did valuable work. in the 
study of the hydrology of the Nile Basin and in the 
MADE Mrd ee p ME 
Nile. 


. We regréb to announce the following deaths : 


Dr. G. P. Olinton, formerly botanist of the Con-: 
necticut Agricultural Experiment Station, known 
for his work in mycology, on August 18, aged seventy- 
one years. 

Prof. F. B. Loomis, professor of geology in Am- 
herst College, Mass., an authority on vertebrate 
peleontology, on July 24, aged sixty-three years. 

Mr. Andrew Mellon, founder of the Mellon Institute 
of Industrial Research at Pittsburgh, Pa., sometime 
American Ambassador in Great Britain, on August 26, 
aged eighty-two years. 

Prof. Luigi Pernier, professor of archmology and the 
history of ancient art in the University of Florence. 

Lord Rothschild, F.R.S., a trustee of the British 
Museum and founder of the Tring Zoological Museum, 
on August 27, aged sixty-nine years. 


News and Views 


4 
t 


Sir Thomas Grainger Stewart (1837-1900) 

Bra THomas Gnaarxama STEWART, the eminent 
Scotch physician, who died on February 3, 1900, 
was born at Edinburgh on September 8, 1837. He 
qualified in 1858, and then visited thé medical 
centres on the Continent, where he came m contact 
with Virchow, Schénlein and Traube in Berlin, and 
Oppolzer, Skoda and Hebra in Vienna. On his return 
to Edinburgh, he was made physician to the univer- 
sity wards in the Royal Infirmary. In 1876 he was 
appointed professor of physio and proved an er- 
ceptionally gifted teacher. He was one of the first 
in Great Britain to direct attention to the deep 
reflexes, and under the title of ‘Paralysis of the 
Hands and Feet from Diseases of the Nerve”, he 
first described the condition known as multiple 
neuritis, For many years he held a foremost position 
as & consultant throughout Scotland and the north 
of England. His chief publications were ‘‘A Practical 
Treatise on Bright’s Diseases of the Kidneys” (1868), 
“The Teaching of Medicine in Edinburgh" (1877) 
and “An Introduction to Diseases of the Nervous 
System” (1884) He was the recipient of many 
honours, In 1882 he was appointed physician to the 
Queen in Scotland, in 1887 he was made M.D. honoris 


eausa of the Royal University of Ireland, in 1890 
he was elected president of the Royal College of 
Physicians of Edinburgh and honorary fellow of the 
College of Physicians of Philadelphias, in 1894 he 
was knighted, and in 1898 he was elected president 
of the British Medical Association when the annual 
meeting was held in Edinburgh. 


Samuel Siegfried Karl von Basch (1837-1905) 

THis eminent Austrian physiologist and physician 
was born on September 9, 1837, at Prague. After 
studying medicine in his native town and Vienna, he 
qualified in 1862 in Vienna, where he acted as assistant 
for several years to Dittel, Jaeger, Turk and Kalisko. 
In 1865 he went to Mexico, where he was appointed 
Court physician to the Emperor Maximilian, who was 
shot on June 19, 1867, and himself narrowly eeosped 
execution, After his return to Vienna he carried out 
game important experiments on the action of nicotine 
on the movements of the intestine, and in 1878 was 
appointed extreordinary profeesor in experimental 
pathology. He was the author of numerous publica- 
tions, but his chief work was '"The Physiology and 
Pathology of the Circulation” (1892), which he dedi- 
cated to his former teacher, the celebrated physio- 
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logist Karl Ludwig. Basch is beet known for his 
invention of a sphygmomanometer, by which he 
Inaugurated the clinical measurement of the blood 
preasure. He also did valuable work on pulmonary 
cxiema, cardiac dyspnosa and the innervation of the 
uterus. His death took place on April 25, 1905. 


Local Government in Roman Britain 

A DOCUMENT of importance in its bearing on the 
organization of local government in Roman Britain 
has been brought to light in the course of the fifth 
season's excavation on the site of the Roman town 
of Brough, which has just closed. The investigation 
of this site, which is situated on the north bank of 
the Humber, commanding the croasing of the river 
by the Lincoln-York road, is being carried out by 
the Brough Excavation Committee under the direo- 
tion of Mr. Philip Corder and the Rev. T. Romans. 
The present season’s work has been directed to laying 
bare one of the four towers of rectangular form, 
twenty-five feet wide by ten feeb deep, which were 
added to the front wall of fortifloation, possibly early 
in the fourth century. The most important find of 
the season was an insaribed slab, 2 ft. 8 in. high by, 
originally, about four feet long (The Times, August 
27). Mr. Erie Birley reporte on tbe mscription that 
it commemorates the provision of & stage ab his own 
expense by Marcus Ulpius Ianuarius, A¥dile of the 
village of Petuaria, in hanour of the Imperial family 
of Antoninus Pius (A.D. 188-161) and of the spirits 
of the deifled emperors. This inscription confirms 
the name Petuaria, and is one of the few known 
instances of the epigraphic confirmation of Romano- 
British names. 

FuzrHER, and more important, the inscription 
affords evidence of & step in the development of the 
unit of local governments in Britain from the tribal 
area, here that of the Parisii, to the self-governmg 
canton with its seat of government at the old tribal 
capital, or & newly erected town. Although such 
tribal cantons were known from insoriptions at 
Caerwent and Wroxeter, this is the first mention of & 
tribal magistrate in Britain. Furthermore, bemg 
denominated as the ZEd4le not of the tribal area, as 
in the previously known inscriptions, but of Petuaria 
iteelf, this indicates, in the interpretation of Mr. 
Birley, & further stage of development in which the 
central town with ite college of four regular magis- 
trates, two Guovirs and two Afdiles, was gaining in 
importance at the expense of the tribal organization. 
This inscription is also the first epigraphic evidence 
of the practice in Britain of a magistrate conferring 
benefactions in return for the honour of election to 
office. 


Arctic Weather Reports 

ONLY forty-one years have passed since Nansen 
made his perilous and unsuccessful attempt to drift 
with the arctic ice from northern Siberia across the 
North Pole to the neighbourhood of Greenland, yet 
sinoe July at least one London morning newspaper 
has been publishing daily a weather report from the 
region of the North Pole along with smmilar reporta 
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from New York and various Continental capitals. 
Such obeervations are not at present of great impor- 
tance to weather forecasters, because the normal 
travel of weather systems generally tends to be 
ciroumpolar, and, moreover, the gap between the 
Pole and other arctic weather stations—even Bpite- 
bergen—is a very wide one, go wide that it is imprac- 
ticable to complete a system of isobars to cover the 
polar regions. But as & landmark in the gradual 
spreading of a network of observing stations over the 
whole world, this event is important. Owing to the 
drift of the ice, a permanent station at the North 
Pole is impracticable, but the Russian station from 
which the published observations have been received 
has apparently not drifted very far from the Pole 
yet. Its co-ordinates at the end of August were about 
lat. 87° N., long. 2? E. The reporte include an obeer- 
vation of the direction of the wind, and owing to the 
fact that theme are not made exactly at the Pole, the 
direction can be given in the ordinary manner. At 
the Pole itself, of course, all winds are from the south, 
and direction would presumably have to be given in 
terms of longitude instead of bemg referred to the 
points of the compass. 


Problems of Conquering Everest 


THs problem of reaching the summit of Mount 
Everest is discussed in a paper in the Himalayan 
Journal, 9, and takes the form of & memorandum 
prepared by the Eastern Section of the Himalayan 
Club, with some comments on the conclusions by 
Mr. E. Shipton. Two main suggestions are made in 
the light of past experience. The first is that ex- 
peditions have been foredoomed to failure because 
they have attempted to climb the north ridge too 
quickly. It is contended that men who have stood 
the strain of reaching the North Col cannot hope to 
do the remaining 6,300 feet in three days. The writers 
quote much evidence in favour of their statement, 
but Mr. Shipton is equally sure that above 23,000 feet 
& man deteriorates in muscle and energy quickly, 
and therefore delay at and above that height must 
be avoided. The second suggestion is that instead 
of trying ih May and June when the effort is a race 
with the approaching monsoon, it would be better 
to make the attempt after the monsoon, m October 
or even m April. Days m October are certainly 
shorter than in May, but wind velocities so far as is 
known are alightly lower. Mr. Shipton admita that 
post-monsoon conditions should be studied, but 
prefera the pre-monsoon season. Major K. Mason 
pointe out that one obvious drawback to October is 
that it is a month of increasing wind, while May is & 
month of west winds decreasing owing to advancing 
monsoon currents. 


The British Grid System 
Ix a paper on the British Grid system by Johnstone 
Wright, the engineer of the Central Electricity Board, 
presented to the Engineering Institute of Canada, at 
Montreal in June last, an interesting account is 
given of the development of the Grid system in 
(Continued on p. 419) 
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The History of Evolutionary Thought 
as Recorded in Meetings of the British Association* 


By Sir Edward B. Poulton, F.R.S. 
President of the British Association 


IR WILLIAM THOMSON, in his addrees at 
Edinburgh in 1871, said that ‘the real origin 
of the British Association" was given in the words 


of a letter written by David Brewster to John. 


Phillips on February 23, 1831, a few months before 
the first meeting: ‘The principal object of the 
Society would be to make the cultivators of science 
acquainted with each other, to stimulate one 
another to new exertions, and to bring the objects 
of science more before the public eye, and to take 
measures for advancing its interests and acoel- 
erating its progress". That the time was fully 
ripe for the birth of the Association is made very 
clear by the words written by John Keble to 4 
friend, referring to the D.O.L. degrees conferred, 
at the Oxford meeting in 1832, on David Brewster, 
Robert Brown, John Dalton and Michael Faraday : 
“The Oxford Doctors have truckled sadly to the 
spirit of the times in receiving the hodge-podge of 
philosophers as they did"—an opinion on which 
Lord Salisbury oommented at the Oxford meeting 
in 1804: “It is amusing at this distance of timo, 
to note the names of the hodge-podge of philo- 
sophers whose academical distinctions so sorely 
vexed Mr. Keble’s gentle spirit”. It is not only 
amusing but also pathetic that such words should 
have been used by a revered member of a Univer- 
sity which had done splendid service for science, 


* PRESIDETTAL ADDRESS  DuLIYERED àT  NOTTNGEAK OK 
BEPTEMBER 1. 


as has been so well shown in Dr. R. T. Gunther's 
volumee!., 

Faced by the serious duty of preparing this 
address, I felt that the best hope of interesting 
you would be to choose a subject which has 
reoeived special attention at our meetings. I have 
selected the progress of thought on organic evolu- 
tion as it may be followed in addresses, papers, 
and discussions, mainly restricting myself to the 
series of meetings which began with the jubilee at 
York in 1881, the first of many that I have had 
the pleasure of attending. 

The British Association provides & very favour- 
able field for the discussion of many-sided subjecta 
such as evolution—subjects which attract members 
from very different, as well as from closely related, 
sections. Hence a wide range of varied experience 
is open to one who can look back over more than 
half a century ; and I do not propose to exclude 
some of the humorous sayings and incidents which, 
from time to time, have enlivened our meetings 
and contributed to their success. Some of them 
certainly deserve to be rescued from oblivion, 
although to perform this pious duty I must risk 
the enmity of the Goddess of Folly, who as 
Erasmus tells us, proclaimed : “I hate a man who 
remembers what he heere”. 

The fiftieth anniversary at York was & memor- 
able meeting, with Sir John Lubbock (Lord 
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Avebury) as president, and the chair of every 
section except economics, under Grant Duff, taken 
by & past-president of the Association. 

I then enjoyed to the full one of the chief 
benefita oonferred by our Association upon its 
younger members—the opportunity of meeting 
older men, up to that time only known to them 
by the fame of their discoveries. Prof. O. O. 
Marsh had come over from Yale, his main object 
being to buy for his University Museum the 
second and more perfect fossil of the wonderful 
` ancestral bird Archaeopteryx, with teeth and a long, 
lizard-like tail—clear evidence of reptilian origin. 
The earlier example had been bought for the 
British Museum at & price which was said to have 
provided the dowry for a profeesor's daughter, and 
Marsh soon realized, as he told me, that the second 
was not for sale on any terms. “We let the other 
go and I believe they would kill me if this were 
sold" was the reply given to him by the authority 
in Munich. He was, however, able to study the 
fossil, and his deecription and drawings of the 
teeth, in the Geological Section, followed the only 
attack on evolution itself, as distinct from ita 
causes, which I have ever witnessed at any of our 
meetings. It was the exhibition by H. G. Seeley 
of his reconstruction of Archæopteryz from this 
fossil, which aroused the fury of the palmonto- 
logist, old Dr. Thomas Wright of Oheltenham : 
"Archmopteryx hasn’t got a head, how can it 
possibly have teeth?’ he growled, knowing 
nothing of the latest find or of the fact that a 
detached head and scattered teeth had been 
detected on the slab in which the older specimen 
was embedded. In spite of Prof. Newton’s positive 
statement and the form of the teeth, drawn by 
Prof. Marah at the request of the chairman, Dr. 
Wright, quite unconvinced, continued muttering 
"Archmopteryx is a very good bird", ite virtue in 
his opinion entirely unoontaminated by any taint 
of reptilian affinity. 

Prof. Marsh also read a paper in the Zoological 
Section on his own wonderful discoveries of 
toothed birds from the rooks of the western 
United States. Richard Owen, president of the 
Section, was in the chair and, with the memory 
of old and embittered controversies in his mind, 
the author told me that he had felt rather anxious 
in bringing this communication forward. But in 
that friendly atmosphere there was no reason for 
alarm. Owen welcomed the paper warmly and in 
confirmation told us, in the moet charming manner, 
of the traces of teeth found in an embryo parrot. 
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Fossis AS EVIDENCE OF EVOLUTION 


The event which stands out most olearly in my 
memories of the jubilee meeting is Huxley's 
evening lecture on “The Rise and Progress of 
Paleontology"—the science which provides an 
essential part of the foundation on which geo- 
graphical, geological and biological: evolutionary 
history has been built. The insuperable difficulty 
felt by the older naturalists was to believe that the 
land had been for the most part deposited under 
the sea, and to account for the presence of fossils, 
or as they were called, ‘formed stones’ The true. 
solution, Huxley explained, was found and pub- 
lished in 1669 by Nicholas Steno, & Danish pro- 
fessor of anatomy at Florence, who carefully 
studied certain fossils, known as ‘glossopetre’, 
which abounded in the Tuscan rocks and were 
believed to be fossil fig-leaves. Steno, who was 
not satisfied with this interpretation, dissected a 
shark’s head and showed that the ‘glossopetre’ 
exactly corresponded in every particular with the 
teeth—“that in fact they were shark’s teeth". 
The emphasis with which Huxley made this state- 
ment comes back to me after the lapse of nearly 
sixty years. From this, Steno was led to conclude 
that they were the teeth of shark-like fishes 
living in the Tuscan Sea and later embedded, 
with other remains, in the strata which had there 
accumulated. 

I have not noticed the fanciful suggestion of 
“fossil fig-leaves’”” in any published version or 
account of Huxley’s lecture that I have seen, 
but he certainly told us of it and it is an interest- 
ing example of the attempts made by the naturalists 
of the day to explain the fossils embedded in rocks 
then believed to be of terrestrial origin. I cannot 
resist the temptation of quoting Plot’s* more 
ingenious and amusing effort to account for the 
well-known layer of oyster-shells (Ostrea bellovacina) 
found “... at some places here in England, 
particularly at Cats-grove [now Katesgrove] near 
Reading ...; which how they should come here 
without a Deluge, seems a difficulty to most men 
not easily avoided’’. 

Plot was, however, helped “to & salvo” for his 
own objeotion by remembering that Reading was 
“a Town of very great action during the Invasions 
of the Danes, who cutting a deep trench cross 
between the Kennet and Thames, and inclosing 
themselves as it were in an Island, held it against 
King Ethelred, and Alfred his Brother a consider- 
able time; from whence in all probability, the 
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Saxons having removed their Cattle and other pro- 
visions before the Danes arrival, ’tis likely that they 
might be supplyed from their Navy with Oysters, 
which during the time of the aboad of the Army 
on Land, might be a very suitable employment 
for it: Which conjecture, if allowed, there is 
hothing more required to make out the possibility 
of the bed of Oysters coming thither without a 
Delüge, but that Cats-grove was the place appointed 
for the Armies repast”. i 

The probability of this suggestion may be in- 
ferred from the age of the Woolwich and Reading’ 
beds in which the oysters are found—estimated 
by Prof. W. W. Watts and Prof. H. L. Hawkins 
at about 60-60 million years. 

‘Dr. Plot’s explanation of fossils in general, as 
well as of flowers, was of a very different kind. 
To account for their existence he appealed to 
“the wisdom and goodness of the Supreme Nature, 
by the School-men called Naturans, that governs 
and directs the Natura naturaia here below, to 
beautifie the World with these varieties ; which I 
take to be the end of such productions as well as 
of most Flowers, such as Tulips, Anemones, &c. of 
which we know as little use as of formed stones”. 

The modest and withal amusing paragraph 
which follows I venture to quote in full as an 
example to be followed in soientiflo controversy : 

“And thus I have given the grounds of my 
present opinion, which has not been taken up out 
of humor or contradiction, with intent only to 
affront other worthy Authors modest conjectures, 
but rather friendly to excite them, or any others, 
to endeavor collections of shell-fish, and perte of 
other Animals, that may answer such formed 
stones as are here already, or may hereafter be 
produced: Which when ever I find done, and 
the reasons alleged solidly answered, I shall be 
ready with acknowledgment to retract my opinion, 
which I am not so in love with, but for the sake 
of Truth I can cheerfully cast off without the least 
reluotanoy"'. 

One ohief object which, as I believe, Huxley 
had before him was to bring forward a calm, clear 
statement of the evidence on which alone it was 
possible to achieve that “reconstruction of an 
extinct animal from & tooth or bone", which had 
made so deep an impression on the imagination. 
The reconstruction was in fact & simple inference 
based on anatomical experience such as that gained 
by Steno when he dissected the shark and oon- 
cluded that the ‘glossopetrm’-were the teeth of 
shark-like fishes. But this reasoning—that a fossil 


397 


tooth or bone on the surface of a rock, cannot by 
itself enable the geologist to predict that a skeleton 
of & certain type lies hidden beneath—seeming to 
diminish the glory of Cuvier’s splendid work, was 
resented by Owen, who had replied with the bitter 
taunt that a tooth can tell us a great deal—e 
donkey can kick his master but he cannot eat him. 
This may have been the encounter referred to by 
Huxley when he wrote of a friendly meeting with 
Owen at the Zoological Section of the Association. 
in Leeds (1858): “so that the people who had 
come in hopes of a row were (as I intended they 
should be) disappointed’. In the same spirit, I 
think, Huxley was glad to speak of the ‘gloaso- 
petre' at the jubilee meeting, where Owen was 
president of a section, and oalmly and simply, to 
reaffirm conclusions which are unassailable. 
Huxley then passed on to Steno’s further study 
of fossils and his proof of their relationship to 
terrestrial freshwater and marine organisms, and 
to his application of this evidence to the past 
condition of Tuscany—all discussed “in a manner 
worthy of a modern geologist” and later extended 
by Buffon to all parts of the world then known to 
be foasiliferous. These conclusions, “which almost 
constitute the framework of palmontology", only 
required one addition, made towards the end of 
the eighteenth century by William Smith, who 


' ghowed that geological strate oontained ohar- 


acteristic fossils so that rocks of the same age could 
be identified in all parte of the world, while the 
biologist could follow the changes in the living 
population of the globe—a record of constant 
extinction and continual generation of new species. 
We were then led to three general conclusions : 
(1) the vast length of time during which life has 
existed on the earth—“‘certainly for millions of 
years”; (2) the continual changes which living 
forms have undergone during this period ; (3) the 
successive changes in the best-known fossil groups 
are such as we should expect if each series “had 
been produced by the gradual modification of the 
earliest form... . ." This last conclusion meant 
evolution which so completely accorded with 
recent discoveries that “if it had not existed, the 
palsontologist would have had to invent it”. 

I can never forget the words spoken to me after 
the leoture by a dear friend of my youth, the late 
Viriamu Jones, Principal of University College, 
Cardiff: “At every sentence I felt myself bowing 
to Huxley and saying ‘you are the greatest man 
here; no one else could have said that as you 
have said it'". ' 


AGE OF THE EARTH 


As Huxley’s lecture continued in a calm spirit 
an embittered controversy, so his thoughts on the 
immensity of past geological and biological time 
lead naturally to another controversy on the age 
of the earth conducted intermittently at our meet- 
ings between 1892 and 1921. It is, I think, a good 
example of the invaluable help which the British 
Association brings to discussion when there 
appears to be a difficulty in reconciling the con- 
clusions reached by the followers of different 
sciences. Lord Kelvin’s estimate of a hundred 
million years as the period during which the earth 
had been cool enough to permit the existence of 
life upon ite surface—a period reduced by Prof. 
Tait to ten million—was great difficulty to 
geologists and biologiste, who believed that an 
immensely longer time was required for the history 
of the fossiliferous rocks and the evolution of 
animals and plante. ‘Thus, to quote only ope 
instance, Darwin writing to Wallace in 1871 and 
referring to ‘miasing links’, said, “I should rely 
much on pre-Silurian time; but then comes fir 
William Thomson, like an odious spectre’. The 
geologists registed more firmly. Thus Sir Archibald 
Geikie, in his presidential address at Edinburgh 
in 1892, concluded his discussion of the subject 
with these words : ‘The geological record furnishes 
a mase of evidence which no arguments drawn 
from other departments of Nature can explain 
awey, and which, it seems to me, cannot be 
satisfactorily interpreted save with an allowance 
of time much beyond the narrow limits whioh 
recent physical speculation would concede”. 

At the Leeds meeting in 1890 I had ‘many 
opportunitiee of meeting Prof. John Perry, and 
when we were walking together on the Sunday 
&fternoon, I &sked him to tell me something of the 
Ketvin-Tait oonolusions and how far they must 
be accepted. He had been a demonstrator under 
Kelvin and spoke of the intense interest with which 
he had followed his lectures at Glasgow, and he 
gave me no hope of escape. His change of opinion, 
throwing a most interesting light upon the in- 
fluence of the British Association, was the result 
of the presidential address at Oxford in 1894, 
when Lord Salisbury chaffed the believers in 
natural selection, telling them that he did not 
wonder that they required many hundred million 
, years for so slow a process, but that “if the mathe- 
maticians are right, the biologists cannot have 
what they demand. .-. . 


The jelly-fish would have ' 
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been dissipated in steam long before he had had 
a ahanoe of displaying the advantageous variation 
which was to make him the ancestor of the human 
Tace”. 

When Perry read this pronounoement, sweeping 
aside the firm convictions of biologists and geo- 
logiste, he was led to re-examine the evidence and 
soon found a flaw. The heat of the earth had been 
calculated on the assumption of a conduotivity 
uniform through the whole mass, but Perry 
showed that, with a oonductivity becoming 
higher with increasing depth, the Kelvin-Tait 
estimate of the time required for oooling to the 
existing temperature—on which the age of the 
habitable earth had been besed— must be im- 
mensely lengthened. Perry told me of this 
destructive criticism and very kindly helped me 
to make use of it in the address to Section D at 
Liverpool in which I replied to Lord Salisbury’s 
amusing attack on the evolutionists. 

Lord Lister was our president at Liverpool in 
1896, and I cannot reaist the temptation to digress 
for a moment and recall the address in which one 
of the greatest benefactors of mankind told us, 
with the utmost simplicity and modesty, the story 
of his life's work and the suoceas which, in spite 
of all opposition, had been achieved. To hear him 
was an enduring inspiration. 

The year 1896 was also the jubilee of Lord 


Pa 


Kelvin’s wonderful half-century of achievement ` 


in research and teaching, and I oould not help 
feeling some regret that any criticism of his work 
should appear at this particular time. But in the 
kindly spirit of our Association such doubte were 
quite unnecessary. I well remember how he came 
one day to our sectional committee-room to bring 
me some volumes of his works, and how, as I have 


recorded before, in the following year as we were: 


travelling across Canada after the Toronto meeting 
and the chanoe of collecting insects for a few 
minutes at each station could not be resisted, Lord 
Kelvin said to his wife, “My dear, I think we must 
forgive Poulton for thinking that the earth is so 
very old when he works so hard in one day out of 
all the endless millions of years in which he 
believes |’’4 

The one line of evidence which left some anxiety 
in 1896 was suggested by Helmholtz, who allowed 
the sun only eighteen million years to have been 
giving out radiant heat at the present rate—a 
period Lord ‘Kelvin was willing to extend to 500 
million—and this estimated maximum was also 
accepted by Sir George Darwin, who, in his 
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address* at Cape Town in 1905, spoke of the new 
evidence obtained by. M. and Mme. Curie in their 
proof that radium gives out heat, and quoting in 
confirmation the work of R. J. Strutt, W. E. Wilson 
and G. H. Darwin, finally concluded that “the 
physical argument is not susceptible of a greater 
degree of certainty than that of the geologists, 
and the scale of geological time remains in great 
Measure unknown”. The light thrown by radium 
upon the Helmholtz estimate was also referred to 
in the presidential address of Ray Lankester at 
York in 1906, of J. J. Thomson, quoting the work 
of Strutt, Joly and Rutherford, at Winnipeg in 
1909, and became a predominant subject in the 
joint discussion on the age of the earth, between 
Sections A,-C, D and K, at Edinburgh in 1921*. 
Lord Rayleigh, in opening this discussion, concluded 
“that radioactive methods of estimation indicate 
a moderate multiple of 1,000 million years as 
the possible and probable duration of the 
earth’s crust as suitable for the habitation of living 
beings. . . .” 

Geologists and biologists do not profess to know 
the age of the earth as the abode of life, but they 
are sure that, in the words used by Sir William 
Turner at Bradford in 1900, ite birth “must have 
been in the far-distant past, at a period so remote 
from the present that the mind fails to grasp the 
duration of the interval". 


ORGANIC EVOLUTION 


I fear that too much of our time has been 
occupied by the attempt to show that the fleld is 
clear for the discussion.of organic evolution, but 
until this could be done any such discussion 
appeared to be wellnigh useless. 

It is, I think, a mistake to emphasize too 
strongly the very natural shook received by many 
who read the "Origin" or heard of ite teaching 
for the first time and without any preparation ; 
and I believe an even greater mistake to criticize 
the clergy for the time that elapsed. before their 
acceptance of the new teaching. I shall never 
forget the reception of Aubrey Moore’s paper, 
‘Recent Advances in Natural Science in their Rela- 
tion to the Christian Faith”, by the Church Oon- 
grees at Reading in 1883". No speaker could have 
carried his audience with him more thoroughly : 
there was not a single protest or indication of 
dissent—nothing but enthusiastic applause. The 
Bishop of Oxford, Dr. Mackarness, was in the chair 
when the paper received this unanimous weloome— 
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only twenty-three years after the Oxford meeting 
at which another Bishop of Oxford put his rude 
and foolish question to Huxley. It is pleasant to 
know that their celebrated encounter left no bitter- 
ness, for Huxley wrote in 1891 to Francis Darwin— 
“In justice to the Bishop, I am bound to say that 


. he bore no malice, but was always courtesy itself 


when we occasionally met in after years”. 

I remember as a youth receiving a gentle 
parental warning against committing myself too 
entirely to a belief in evolution—a very different 
experience from that of our president at Hull in 
1922, Sir Oharles Sherrington, who in 1873 was 
persuaded by his mother to take the “Origin” 
with him on his summer holiday, with the 
inspiring words—‘“It seta the door of the Universe 
ajar |” 

I have already recalled Dr. Wright’s indignation 
at York in 1881 as my only experience of opposition 
to a belief in organio evolution at any of our 
meetings, and the published proceedings confirm 
this impreasion of unanimity. Thus, R. H. 
Traquair, addressing the biologists at Bradford in 
1900, said, “I hardly think that we should now 


‘find a single scientific worker who continues to 


hold on to the old special creation idea”; and 
Lord Salisbury at Oxford in 1894, referring to 
Darwin, said, “He has, as a matter of fact, dis- 
posed of the doctrine of the immutability of 
species. It has been mainly associated in recent 
days with the honoured name of Agassiz, but with 
him has disappeared the last defender of it who 
could claim the attention of the world". The 
mention of this great American naturalist recalls 
Tyndall’s fine &ddrees at Belfast in 1874 and his 
memories of Agassiz’s words, “I was not prepared 
to see this theory received as it has been by the 
best intellects of our time. Ita success is greater 
than I could have thought possible”. 

Huxley, who had seconded the vote of thanks 
to Lord Salisbury, wrote to Hooker a few days 
later: “It waa very queer to sit there and hear 
the doctrines you and I were damned for advocating 
thirty-four years ago at Oxford, enunciated as 
matters of oourse—disputéd by no reasonable 
man !|—in the Sheldonian Theatre by the Oban- 
cellor. . . .'* 

A letter written two days earlier to Boyd 
Dawkins records Huxley’s opinion of another part 
of the address. “Lord Salisbury gave himself 
away wonderfully, but he was so good about 
Darwin himself that I shut my eyes to all the 
nonsense he talked about Natural Selection’’*. 
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MorivE CAUSES oF ORGANIC EVOLUTION 


Leaving now tbe subject of organio evolution 
itself, as generally accepted, I wish to speak on 
the difficult question of its motive causes which for 
many years have formed the subject of addreases, 
discussions and papers at our mestings. The great 
division into two opposed theories of causation 
became clear in 1887, when Weismann attended 
the meeting at Manchester, and a discussion on 
“The Hereditary Transmission of Acquired Char- 
acters” was held in Section D. From that time, 
evolutionista attending our meetings have been 
either *Lamarckians', following Erasmus Darwin, 
Lamarck, Buffon and Herbert Spencer, or ‘Dar- 
winians' who followed Darwin and Wallace. 
Darwin himself, however, included the Lamarckian 
conception of ‘use-inheritance’ as a motive cause, 
although believing it to be far less important than 
natural selection. The term ‘Neo-Darwinian’ has 
therefore been applied to those who, accepting 
Weismann’s teaching, reject ‘use-inheritance’ alto- 
gether. ; 

It must always be remembered that, apart from 
any theory of causes, the world owes ita belief in 
organic evolution to all the great men whose 
researches and teaching have founded the two 
schools, and perhaps chiefly, at any rate, among 
the English-speaking nations, to Herbert Spencer. 
I was first led to realize the extent of his trans- 
Atlantic popularity when I learned from an 
American story greatly enjoyed in those far-off 
undergraduate days, that his books were keenly 
appreciated by a bashful hero, who was so far 
from sharing the sublime confidence of their 
author, that he was only led to perform the most 
fateful action in life by the pressing advice of a 
very young nephew who assured him, in the 
presence of the lady, that if he was fond of her, 
the proper thing to do was to kiss her. Herbert 
Spenoer's infallibility certainly lent itself to such 
stories as that of his supposed reply to an argu- 
ment—-"That can't be true, for otherwise "First 
Principles’ would have to be re-written—and the 
edition is stereotyped” ; or how Darwin said that 
to read Spenoer always made him feel like a worm, 
but that he retained the worm’s privilege of 
wriggling, and at another time “wonderfully 
clever, and I dare say mostly true". But, allowing 
for a style which provdked these and other amusing 
comments, we must never forget that believers in, 
the doctrine of organic evolution owe an immeasur- 
able debt to Herbert Spencer. 
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James Russell Lowell’s amusing lines in the 
"Biglow Papers"? appear to prove that La- 
marckiam was prevalent in America many years 
before the * "Origin" : 


“Some ieis think thet a fakkilty’s granted 
The minnit its proved to be thoroughly wanted, 


Ez, fer instance, thet rubber-trees fust begun 
bearin’ 

Wen p'litikkle conshunces come into, wearin’ ,— 

Thet the fears of a monkey, whose holt chanced 
to fail, 

Drawed the vertibry out to a prehensile tail". 


The year of the Manchester meeting, 1887, waa 
the fiftieth anniversary, and we are now oele- 
brating the centenary, of the entry in Darwin's 
pocket-book : 

“In July opened first note-book on Transmuta- 
tion of Species. Had been greatly struck from about 
the month of previous March on character of South 
American fossils, and species on Galapagos Archi- 
pelago. These facta ( (especially latter), origin of 
all my views". 

It is especially interesting to recall that these 
views, a8 Prof. Newton told us in his addreas to 
Section D, the biological section, did not include 
natural selection, which only came into Darwin’s 
mind when he read Malthus, “On Population", in 
October 1838. Newton, who had read the proof- 
sheets of the great “Life of Darwin", published 
later in 1887, then spoke of Wallaoe's independent 
discovery, made twenty years after Darwin’s, a 
discovery suggested to him also by reflecting on 
Malthus, and of the friendship between the two 
great men to whom this fruitful conception had 
come, referring the cynic who would “point the 
finger of scorn at the petty quarrels in whioh 
naturalists unfortunately at times engage" to this 
“greatest of all cases, where soientiflo rivalry not 
only did not interfere with, but even strengthened, 
the good-feeling which existed between two of the 
most original investigators”. Here I cannot reaist 
the desire to quote a part of the speech made by 
Wallace at the moet thrilling scientific gathering 
I have ever attended—the fiftieth anniversary of 
the Darwin-Wallace essay read before the Linnean 
Society on July 1, 1858, only twelve days after 
the arrival of Wallace’s letter and manuscript from 
the Moluccas. Wallace then said, on July 1, 1908: 

“The idea came to me, as it had come to Darwin, 
in & sudden flash of insight: it was thought out 
in & few hours . . . and sent off to Darwin—all 
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within one week. J waa then (as often since) the 
‘young man in & hurry’: he, the páinstaking and 
patient student, seeking ever the full demonstra- 
tion of the truth that he had discovered, rather 
than to, achieve immediate personal fame. . . . 
If the persuasion of his friends had prevailed with, 
him, and he had published his theo m 
years —ffteen years'—or even eigh 

elaboration of it—I should have had no DAR in 
ib whatever, and Ae would have been at onoe 
recognized, and should be ever recognized, as the 
sole and undisputed discoverer and patient in- 
vestigator of the greet law of ‘Natural Selection’, 
in all its far-reaching consequences” 1. 

Amusing evidence of the difficulty with which 
this "great law” waa understood is afforded by & 
verse written by Lord Neaves and dated May 
1801: 


*A deer with & neok that was longer by half 
Than the rest of ita family’s (try not to laugh), 
By stretching and stretching, became a Giraffe, 

Which nobody can deny". 


Yet Wallace, referring to Lamarck’s hypothesis 
and ‘that now advanced”, had written in his 
section of the joint essay :- 


‘Neither did the giraffe acquire ita long neck 
by desiring to, reach the foliage of the more lofty 
shrubs, and constantly stretching ite neck for the 
purpose, but because any varieties which occurred 
among ita antitypes with a longer neck than usual 
at once seoured a fresh range of pasture over the same 
ground as their shorter-necked companions, and on 
the first scarcity of food were thereby enabled to oui- 
live them". 

There were fortunately others who did not 
launch such ill-aimed oriticism. Thus Prof. 
Newton, reminding the Section that the new 
teachings had been at once accepted by Canon 
Tristram” before the appearance of the “Origin 
of Species" (on November 24, 1859), expressed, 
with, all the enthusiasm of one who was devoted to 
the same delightful branch of natural history, “the 
hope that the study of ornithology may be said to 
have been lifted above its fellows”. It was indeed 
very fortunate that the Darwin-Wallace casay 
should have been read so soon after its appearance 
by a naturalist who looked on the species question, 
as did Tristram—a great traveller and observer 
who studied indefatigably the birds he loved, as 
living creatures and, in as many countries as he 
gould visit. 
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At the last meeting of the British Association in 
Nottingham (1893), Canon Tristram was president 
of Section D and, in his address, gave an account 
of the observations referred to by Newton at 


- Manchester. The historio interest of this early 
.&ooeptanoe of natural selection is such that I have 


prepared a brief abstract of his chief conclusions : 

During a visit of many months to the Algerian 
Sahara in 1857-58, he “noticed the remarkable 
variations in different groups, according to eleva- 
tion from the sea, and the difference of soil and 
vegetation”. On his return he read the Darwin- 
Wallace- essay and wrote, “It is hardly poeeible, 
T should think, to illustrate this theory better than 
by the larks and chats of North Africa”. He then 
explained how the colours arose by selective 
destruction, of birds which harmonized lees well 
than others with the surface of the desert; and 
similarly with other larks having ‘‘differences, not 
only of colour, but of structure”, chiefly “marked 
in the form of the bil”: He took as examples & 
very long-billed lark (Galerita arenicola), resorting 
exclusively to the deep, loose, sandy ‘tracts, and 
& very short-billed allied, species (G. isabellina), 
haunting the hard and rocky districte. He then 
pointed out that there is individual variation in 
the bills of larks and that the shorter-billed birds 
would be at & disadvantage in obtaining food from 
sandy areas but at an advantage among the rooks 
where strength is required. He concluded, ‘Here 
are only. two causes enumerated which might 
serve to create, as it were, a new species from an 
ald one. Yet they are perfectly, natural causes, 
and such as I think must have occurred, and are 
possibly occurring still. We know so very little 
of the causes which, in the majority of cases, make 
species rare or common that there may be hundreds 
of others at work, some even more powerful than 
theese, which go to perpetuate and eliminate certain 
forms: ‘according to natural means of selection’ " 

The temptation to record an amusing incident 
which, happened at one of the meetings of Section D 
at Manchester cannot be resisted. Work was 
proceeding smoothly under the genial guidance 
of Prof. Newton when, suddenly, Dr. Samuel, 
Haughton of Dublin entered and from the back 
of the room announced in arresting tones that he 
had an important communication to make sbout 
the animals preserved from the Flood. He be- 
lieved that Mrs. Noah strongly objected to her 
husband's intention to take the elephants on 
board, fearing that their weight would cause a 
dangerous displacement of the Ark’s metacentre. 
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How this domestic difference was composed we 


had no opportunity of learning, for as the chair- 
man, whose expression combined sympathetic 
amusement with mild deprecation, was rising and 


about to protest, Dr. Haughton, anticipating the - 


result, had already turned towards the door, telling 
us over his shoulder that he was on his way to 
make a fuller communication on the SUDO to the 
wi a cae Section. 


ACQUIRED CHARACTERS 


After this brief description of an event, which I 
hope you will agree ought not to be forgotten, we 
must return to organic evolution and to one of 
the moet important subjeote debated at any time 
before & meeting of the British Association—the 
question, “Are Acquired Characters Hereditary t" 
—brought before the world by Prof. August 
Weismann, who was present at Manchester and 
spoke in the discussion (unfortunately not re- 
ported), introduced by Ray Lankester, in which 
Dr. Hubrecht, Patrick Geddes, Marcus Hartog and 
I took part. Weismann’s conclusion that “acquired 
charactere” are not inherited was held by Prof. 
E. 8. Goodrich, in his address to Section D at 
Edinburgh in 1921, to be “the most important 
contribution to the science of evolution since the 
publication of Derwin's ‘Origin of Speciee'", an 
opinion with which the great majority of biologiste 
will agree, although the terms employed for the 
two classes, the inherited and the non-inherited, 
together with the ideas underlying them, were 
shown by Adam Sedgwick, at Dover in 1899, 
Archdall Reid, and others, as well as by Goodrich 
himself, to be incorrect. Nevertheless it will prob- 
ably be impossible to abandon the word ‘acquired’, 
employed by Erasmus Darwin (1794), Lamarck 
(1809), and Prichard (1813) as well as by later 
authorities. Whenever environmental conditions 
are followed by ocharacteristio changes, absent 
when these conditions are absent; or when such 
changes follow the use or disuse of the parta of 
an organism, or the education it has received, 
then we have before us the ‘acquired’ characters 
maintained by Weismann to be incapable of 
hereditary transmission. This vital oonolusion, 
accepted, as I believe it is, by nearly all biologists, 
is not appreciated as it ought to be by the general 
public. <A brief statement of & single piece of 
evidence may convince some who are doubtful 
about a conclusion with which human life is very 
deeply concerned. 
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My old friend the late A. A. Macdonell, professor 
of Sanskrit at Oxford, spoke two languages, 
English and German, as they are spoken by native 
Englishmen and Germans. I asked him whether 
he thought it was possible for any mature person 
to learn a foreign language so perfeotly that he 
would be mistaken for a native. He replied that 
he was sure it oould not be done, and that his 
own ability to speak the two languages aa he did 
had been only made possible because as a small 
child he had been continually taken baokwards 
&nd forwards between the two oountries. Yet any 
human being transported as a baby from his own 
country to another and brought up there among 
the natives will learn to speak as they speak. All 
the past generations, however many, during which 
his ancestors spoke the language of his birthplace, 
will count for nothing, will not retard his acquisition 
of another tongue or modify it in any way. 

An interesting and amusing example is provided 
by the futile striving of an Englishman to pronounoe 
the Welsh double-l, generally attempted by the 
substitution of ‘th’. Even the advice given by a 
Welsh clergyman to the English bishop of his 
diocese is unlikely to bring success: ‘You muat 
put the tip of your Right Reverend tongue against 
the roof of your Right Reverend mouth, and hiss 
like a goose”.  . 

The result of education as an ‘acquired’ character 
in the Weismannian sense is of such special 
importance that I think it is well to quote the 
conclusions stated by Ray Lankester in his addreas 
to the seventy-fifth meeting of the Association at 
York. He then maintained that the “power of 
building up appropriate cerebral mechanism in 
response to individual experience, or what may 
be called 'eduoebility', is the quality which char- 
&obterises the larger cerebrum and is that which 
has led to ita selection, survival and further increase 
in volume . . . 'Educability' can be transmitted ; 
it is & congenital character. But the results of 
education can no? be transmitted. In each genera- 
tion they have to be acquired afresh. . . . On the 
other hand, the nerve-mechaniams of instinct are 
transmitted, and owe their inferiority as compared 
with the results of education to the very fact that 
they are not acquired by the individual in relation 
to his particular needs, but have arisen by selection 
of congenital variation in a long series of preceding 
generations"1*, 

Lankester was led by these conclusions to 
reject altogether the theory of G. H. Lewes, G. 
Romanes, and others, “that instincte are due to 
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lapsed intelligence”, a theory also disproved by 
Lloyd Morgan’s observations on young birds de- 
scribed by him at the Ipswich meeting in 189061. 
Another very important subject brought forward 
by Lankester was the evidence, originally pub- 
lished by him in 1894", that Lamarok’s first and 
second laws of heredity "are contradictory the one 
of the other, and therefore may be dismissed”. 
His statement may be briefly summarized as 
follows : 

The first law assumes that in spite of thousands 
of generations during which a normal environment 
has “moulded the individuals of a given species 
of organism, and determined as each individual 
developed and grew ‘responsive’ quantities in its 
perte (characters); yet, as Lamarck tells us, and 
as we know, there is in every individual born a 
potentiality which has not been extinguished. 
Change the normal conditions . . . and (as Lamarck 
bids us observe), in spite of all the long-continued 
response to the earlier normal specific conditions, 
the innate congenital potentiality shows iteelf. 
The individual . . . shows new responsive quan- 
tities in those parts of ita structure concerned, new 
or acquired characters”. 

“So far, so good. What Lamarck next asks us 
to accept, && his ‘second law’, seems not only to 
lack the support of experimental proof, but to be 
inconsistent with what had just preceded it. The 
new character which is ex hypothesi, as waa the 
old character . . . which it has replaced—a re- 
sponse to environment . . . is, according to 
Lamarck, all of a sudden raised to extraordinary 
powers. The new or freshly acquired character is 
declared . . . to be capable of transmission by 
generation; that is to say, it alters the potential 
character of the species. It is no longer a merely 
responsive or reactive character, determined 
quantitatively by quantitative conditions of the 
environment, but becomes fixed and incorporated 
in the potential of the race, so as to persist when 
other quantitative external conditions are sub- 
stituted for those which originally determined it”. 

The effect of Lamarok's laws on the hereditary 
transmission of acquired characters would be this : 
“a past of indefinite duration is powerless to 
control the present, while the brief history of the 
present can readily control the future". 

After hearing a very condensed statement of 
conclusions so essentially bound up with the pro- 
gress of organic evolution, I feel sure that you will 
wish to be reminded of Prof. Ewing’s words which 
followed the address at York : 
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‘Now is the winter of our discontent made 

glorious summer by this Ray of Lankester”. 
. Returning to the unreported discussion on the 
inheritance of acquired characters at Manchester, 
I venture to bring forward certain observations 
opposed to a belief in Lamarokian evolution by 
means of inherited experience—observations which 
I then described and have not known to be - 
answered. In the relationship between enemy and 
prey there is very commonly no opportunity for 
the latter to learn by experience. The wonderfully 
elaborate adaptations by which sedentary insecta 
are hidden from enemies have been evolved, not 
by experience of enemies but by avoidance of 
enemies. In these examplee—and they are 
numberleas—we are driven to &ooept Weismann’s 
conclusion and with him to invoke “the all. 
sufficiency of Natural Selection”. 

When one of the twig-like caterpillars, of which 
there are so many in Great Britain, is detected 
by an inseotivorous bird,'it oan do nothing and is 
devoured at once. Its one defence is the astonish- 
ingly perfect resemblance to a twig of the bush or 
treo on which it lives. It is firmly fixed and its 
weight also supported by an almost invisible thread 
BO that it cannot eacape as many caterpillars do 
by dropping to the ground and sheltering in the 
grass or among dead leaves. Ita one chance of 
survival is to gain so perfect a disguise that it 
will not be seen, and to gain this end the adaptive 
devices are most elaborate and wonderful: ite 
twig-like shape and colours, with the power of 
gradually adjusting these so as to resemble the 
bark of the bush or tree on which the parent moth 
laid the egg from which it came, even the power 
to reproduce exactly the appearance of lichen, the 
rigid stick-like attitude maintained during the 
hours of daylight. Finally there is the, evidence, 
recently obtained by Robert Carrick”, that the 
disguise doss protect ; for examples of one of these 
caterpillara, resting on a branch of ita food-plant 
fixed over & wren’s nest containing young, were 
unnoticed by the parent bird which used the same 
branch as & convenient perch; yet seen and at 
once taken when placed on a white surface below. 

One of the best examples of a prophetic instinct 
is to be found in the larva of an African Tabanid 
fly (T. biguttatus). This maggot lives and feeds in 
soft mud which, during the dry season when the 
chrysalis stage has been reached, will be traversed 
in all directions by wide and deep cracks in which 
insectivorous animals can search for prey. But 
the maggot, while the’ mud is still soft, prepares 
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for this danger. By tunnelling spirally up and 
down it makes a line of weakness which will cause 
& pillar to separate from the mass when-the mud 
hardens and contracts. It then tunnela into the 
still soft pillar and becomes a chrysalis in the 
centre of ita deeper end. However wide the cracks 
which appear in the mud, the maggot has arranged 
* beforehand that they will not invade its cylinder. 
Dr. W. A. Lamborn, who made this most interest- 
ing discovery, observed that the summits of the 
pillars, forming circular disks of about thé size of 
& penny, scattered here and there over the surface, 
were never thus traversed, but that an empty 
shell was protruding from the centre of each when 
the fly had emerged*. My friend the late Prof. 
J. M. Baldwin, the distinguished Amiérican 
psychologist, well remembered at many of our 
meetings, wrote when he heard of this discovery : 
"it seems complefe—one of those rare oases of a 


single experience being sufficient to establish both - 


a fact and a reason for the fact! It is beautiful". 
I would ask any believer in Lamarckian evolution, 
or in Hering's and Samuel Butlez's theory of unoon- 
scious memory residing in the germ-oells, how it 
would be poesibletoerplain these propheticinstincta, 
adapted not to meet but to avoid future experience, 
except by the operation of natural selection. 

The appeal to orthogeneeis, or internal develop- 
mental force, as the motive cause of evolutionary 
progress, has often been made—generally by 
paleontologists rather than by the observers of 
living forms. Any such belief in the potency of an 
internal tendency is, I think, open to the criticiam 
- made by Thiselton Dyer in his addreas to Section D 
at Bath in 1888: “This appears to me much as 
if we explained the movement of a train from 
London to Bath by attributing to it a tendency to 
locomotion. Mr. Derwin lifted the whole matter 
out of the fleld of mere transcendental speculation 
by the theory of natural selection, a perfectly 
intelligible mechanism by which the result’ might 
be brought about. Science will always prefer a 
material modus operandi to anything so vague as 
the action of a tendency”’. i 


MENDELISM 
It is not necessary for me to speak on the 
rediscovery of Mendel’s great work and all that 
it bas meant to our biological sections in the 
early decades of the present century. The recent 
developments, following the work of Haldane, 
R. A. Fisher and others, and the vitally important 
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relationship between  Mendelimm and natural 
selection were brought before us fast year in 
Julian Huxley's illuminating address to Section D. 
The older belief that only large variations, or 
mutations as they then began to be oalled, were 
subject to Mendelian inheritance, and that small 
variations were not inherited at all, disappeared 
when futther researches proved that extremely 
minute differences were “heritable in the normal 
manner’, and, with this, the foundation of 
Darwini&n evolution bécame immensely strength- 
ened. It is also right to remember that Bateson, 
the leader of Mendelian research in Greet Britain, 
always believed in natural selection, regarding it 
indeed as self-evident and not very interésting. 
Also that Ray Lankester, as long ago as his 1006 
addreas at York, maintained that however far 
Mendelism was advanced, it “would not be sub- _ 
versive of Mr. Darwin's generalisations, but 
probably ténd to thé more ready appHoation of 
them to the explanation of many difficult cases 
of the structure and distribution of organisms". 

The relationship between the germinal founda- 
tion of Mendelian and Weismannian heredity 
was considered in & paper by L. Doncaster read 
before Section D at the South African meeting in , 
1005. He then maintained that Weismann’s 
"hypothesis that the material bearer of hereditary 
qualities is the chromatin of the nucleus” of the 
germ-oella had been confirmed by recent work on 
their maturation, which “has shown that they 
contain a mechanism which seems precistly 
adapted to bring about that segregation of aharao- 
ters which forms the most fundamental part of 
the Mendelian theory, and it seems hardly possible 
that the two things are unconnected”. MaoBride 
also in his address to the same section at Newoastle 
in 1906, spoke of the "great epoch-making dis- 
covery of experimental embryology, vix. the 
existence of specific organ-forming substances’. 

These fundamental discoveries bring to mind a 
conversation with Weismann when he had been 
finally driven to frame and elaborate this hypo- 
thesis, and was so appalled by the number and 
minuteness of the material bearers of hereditary . 
qualities oohtained in a single germ-cell that, as 
he told me, he could not believe that the physicists 
and chemists were correct in their conclusions 
about the size of the atom. He admitted that 
diverse lines of evidence led to the same result, 
but even so, he believed the future would prove 
that physicists were mistaken and that the atom 
was far smaller. 
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NATURAL SELECTION TO-DAY 

É is iÀmpoésible tò say more than a few words 
about the very iüterésting and important dis- 
cussion on “The Present State of the Theory of 
Natural Selection” héld at the Royal Society on 
May 14 last year. The subject was’ approached 
from many points of view by both zoologiste 
and botanists, and their conclusions were very wel- 
come to Darwinians who remembered the earlier 
opinions expressed when Mendel’s great work 
was rediscovered. i think, however, that Prof. 
D. M. 8. Watson, in the opening address, was 
inclined to underestimate the value of the existing 
evidence for a “selective death rate”, although 
everyone will agree that "any new evidence... 
or indeed any suggestion of cases which might 
be capable of investigation”, would be most 
desirable. : 

I may briefly mention a few experimenta brought 
before Section D at the Bristol meeting in 1898, 
beginning with the work of Weldon and Thompson 
on the common shore crab, showing that the effect 
of china clay and other impurities in the sea at 
Plymouth was selective and promoted changes of 
shape which ensured that the water flowing 
over the respiratory surface was more efficiently 
filtered. 

Then, on the subject of chance, the heroio help 
rendered by Mrs. Weldon, who four times recorded 
the result of 4,096 throws of dioe, showing that 
the faces with more than three pointe were, on the 
average, uppermost slightly more often than was 
to be expected. It comes back to me very clearly 
because of the interesting explanation—that the 
pointa on dice are marked by little holes scooped 
out of the faces, and that pointe 6, D, and 4, 
respectively opposite 1, 2, and $ are somewhat 
lighter, more of the ivory having been removed ; 
also because of Francis Galton's delight and his 
humorously expressed wonder whether the facts 
had been realized by those who had an interest 
other than scientific in the throwing of dice. 

Experimental evidence was also submitted by 
Miss Cora B. Sanders (Mrs. O. B. 8. Hodson) and 
myself, proving that whet the rough, angular pupa 
of the small tortoiseshell butterfly “is suspended 
from a surface against which it stands out con- 
spicuously, it is in far greater danger than when 
it is fixed to one upon which it is concealed”. 

, To the observer of living creatures, however, 
the most oohvihcing evidence is provided by 
afiimala themsélves. When a wild bird is sean to 
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capture sorne conspicuous butterfly or rioth and 
then immediately to reject it, the association 
between inedibility and a warning colour is more 
convincingly suggested than when insecta are 
offered to animals in confinement, although such 
experiments are of great value and often provide 
the only available evidence. There are, however, 
instances in which abundant date for statistical. 
inveatig&tion are furnished by the wild animals 
themselves. Thus the long-eared bat has the con- 
venient habit of eating moths—ite regular food— 
while it hangs suspended from a surface to which 
it returns after each capture; and as the wings 
are rejected, these may be collected in large 
numbets, yielding valuable information on the 
significance of concealing and warning patterns. 

In the attempt to determine the motive causes 
of organic evolution, the work of the naturalist, 
the student of living nature, ig essential. His 
task id to do what Lyell did for geology by directing 
attention to the forces now in operation and seek- 
ing with their help to interpret the past, and in 
this work it is especially valuable to study adap- 
tations which have been developed in recent times 
and can, in certain instances, be proved to undergo 
changes even now. Thus the interesting obser- 
vations of H. Lyster Jameson showed that a pale 
local race of the common mouse had been formed, 
although incompletely, in 100-125 years, by the 
selective attacks of owls and hawks on sandhills 
near Dublin*. I therefore believe that the colours 
of animals provide one of the most fruitful flelds 
in which to pursue these investigations, and I 
regret that this work has been recently attacked 
by an American zoologist who, referring to the 
recent revival of natural selection, continues—‘“if 
the doctrine oan emerge minus ite sexual selection, 
ita warning colore, its mimicry and ite signal colors, 
the reaction over the end of the century will have 
been a distinct advantage’™. It is of course 
impossible to disouss, on the .preeent oooaaion, 
this confident attempt to depreciate the value of 
work associated with the names of Bates, Wallace, 
Trimen and Fritz Miller. I will only point out 
that their conclusions on warning colours and 
mimicry have been immensely strengthened and 
confirmed by the later observations of Guy Mar- 
shall, W. A. Lamborn, St. Aubyn Rogers, Hale 
Carpenter, V. G. L. van Someren and others in 


. Africa; by the experiments ‘conducted by some 


of these naturalists, and also by H. B. Cott and 
R.. Carrick, and in the United States by Morton 
Jones. i 
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It is interesting to remember that a paper by 
two American entomologiste was among the 


first to accept and support by fresh observations 
the conclusions brought forward by H. W. Bates 
in his great memoir on the mimetio butterflies of 
the Amazon valley, and that one of the authors 
treated the same subject more completely in a 
later paper“ much appreciated by Darwin”. 

It is also important to remember that the above- 
mentioned conclusions have been reached by the 
study of marine animals no lesa than terrestrial, 
as was shown by Herdman in his addreas to 
Section D at Glasgow in 1901, and by his experi- 
ments communicated to the same section at 
Ipewich in 1895; also that Garstang, with his 
very long and intimate experience of marine life, 
&dopta the same interpretation of colour and form 
with the associated attitudes and movements. 

If time permitted it would be possible to speak 
of numerous papers on mimicry and the related 
subjects which have been brought before our 
meetings. It is impossible to attempt this now, 
but many will feel with me that the name of the 
late Dr. F. A. Dixey should not be forgotten—one 
who attended so regularly, so often read papers 
at our meetings, presided over Section D at 
Bournemouth in 1919, lectured at Leicester in 
1907, always giving the resulta yielded by the 
study of his favourite insects, and their inter- 
pretation by the theory of natural selection ; 
also one who delighted in the social gatherings 
of his Section. 


MAN AND ANIMALS 


In my concluding remarks I am anxious to 
refer to a very interesting and enoouraging sub- 
ject—the feeling for animals and the care for their 
welfare to-day, as contrasted with the treatment 
they received a hundred years ago and even in 
the youth of many among us. Only last autumn, 
The Times of October 12 reported that 1,000 
swallows had arrived at Venice “sent there by 
bird-lovers from Vienna and Munich in order to 
save them from the effects of the oold weather. 
Soon after their arrival they were set free and flew 
south along the Adriatic coast”. A little earlier 
the writer of the amusing ‘fourth leader’ referred 
to a meeting of the Society for the Preservation 
of the Fauna of the Empire at which the care of 
the opossum was discussed, comparing this with 
the report of happenings a hundred years earlier 
when there was a “humorous debate" at the Zoo- 
logical Society “about puffing cigar-amoke into 
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the cages of the monkeys", to their evident dis- 
comfort. The writer, yielding too far, we hope, 
to the depression of the present day, oonoludes : 
“The world, it may be, is ‘man-sick’ and yearning 
to be rid of a bad mistake. But the creature 
cannot be wholly vile when instead of torturing 
monkeys it takes thought for the opossum”. 

It would not be right to quote from a oentury- 
old report without speaking of all that is done and 
has been done during many years for the care 
and health of animals by the great London Society, 
and in doing this, for the education and happiness 
of our people. But the change of which I have 
spoken is most deeply impreased on those who 
remember, a8 many of us do, the misdirected 
hours in youth when birds were shot in our gardens 
and brick traps made to catah them. I feel sure 
that those who did these things are not essentially 
different from their children and grandchildren 
who have grown up in & kinder atmosphere. 

I must not occupy more time on a subject 
which to some may seem inappropriate, but it is 
bound up with education in ita true serise—a 
leading out—and if, as Ray Lankester said at 
York, and we are all coming to believe, the hidden 
powers within are inherited while the resulta of 
their development are o£, then there is no easing 
of the burden with the passage of time, but each 
generation afresh must bear the heavy responsi- 
bility of conducting this development in the best 
way go that its succeasor may be able to meet the 
changing and, at this time, the increasing needs. 
The relationship between the powers within and 
their development was suggested in arresting words 
by the late Prof. Scott Holland: ‘To say. that & 
man cannot be made good by Act of Parliament 
is such an obvious truth that people forget what 
an outrageous lie it is!” 


INTERNATIONAL PEACE 


Thoughts on the development of these hidden 
powers by the educating influence of social environ- 
ment, suggest the greatest of the problems by 
which we are faced—the end of international war. 
Michael Foster, in his address at Dover in 1899, 
after speaking of progress in the material of war- 
fare was led to believe that, “happily, the very 
greatness of the modern power of destruction is 
already becoming & bar to ite use, and bids fair— 
may we hope before long 1—wholly to put an end 
toit; in the words of Tacitus, though in another 
sense, the very preparations for war, through the 
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character which science gives them, make for 
peace”. In his concluding pages he expressed the 
hope that the brotherly meeting between the 
English and French Associations at Dover and 
Boulogne might be looked upon as & sign that 
sclenoe, by nobler means than the development 
of armaments, was steadily working towards the 
‘same great end. In a time of still greater need 
and perplexity, may we not, in the same hopeful 
spirit, look upon the recent visit by which mem- 
bers of the French Association have honoured us, 
and feel strengthened in the belief that the great 
end will be reached. E 

There are, I know, very many people who look 
upon the Great War with later wars and rumours 
of wars as the close of Michael Foster’s dream. 
The words in which Sir Arthur Schuster concluded 
his addrees at Manchester in 1915, and Sir Edward 
Thorpe at Edinburgh in 1921, indicate, I hope, 
that the British Association does not thus despair, 
and in this belef I bring before you a passage 
from the far earlier address which Sir Richard 
Owen delivered to the twenty-eighth meeting at 
Leeds in 1858—« passage which makes a special 
appeal at a time when the British and American 
Associations are confidently hoping to strengthen 
still further the bonds of sympathy and mutual 
appreciation by which they have been happily 
united for so many years. 

Referring to the trans-Atlantio telegraph, Bir 
Richard said : 

“We may confidently hope that this and other 
applications of pure science will tend to abolish 
wars over the whole earth ; so that men may come 
to look back upon the trial of battle between mis- 
understanding nations, as a sign of & past state of 
comparative barbarism; just as we look back 
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from our present phase of civilization in England 
.upon the old border warfare". 

Confident words inspired by the forging of a 
new link between the two great English-speaking 
Nearly eighty years have passed since 
they were spoken, but with all the terrible dis- 
-appointments there has been great progress, and 
& time will surely come, and may it come quickly, 
a time which shall prove that the visions of the 
young and the dreams of the old were prophetic 
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Summaries of Addresses of Presidents of Sections* 


Noise and the Nation 


"Te programme in Section A (Mathematical 

and Physical Science) this year is largely 
devoted to somè of the social and industrial 
developments of applied physics. The president 
of the Section, Dr. G. W. C. Kaye, has broken with 
` precedent in giving an address of an experimental 
character, and in choosing an acoustical subject 
for the first time in the history of the Section, 
extending over a hundred years. 

Acoustios waa long the Cinderella of the physical 
sciences, but with the coming of the gramophone, 
radio, broadcasting and the talking pictures, and 
the popularizing of the telephone, the commercial 
value of applied acoustics must now run into very 
large figures. Sound has become a marketable 
commodity, the oultural and political develop- 
mente of which, particularly in regard to broad- 
casting, it is not easy to envisage. The literature 
is immense and the terminology large and extensive, 
as may be gathered from the recently published 
acoustical’ glossary of the British Standards 
Institution. 

Simultaneously with these developments in 
applied acoustics, the nation has begun to take 


notice of the growth of noise—a by-product 


attributable in great part to an increasingly 
mechanized civilization. Much research is being 
carried out to meet the publio demand for greater 
protection against the noise nuisance of to-day, 
chief interest being probably centred in the noises 
on the road and the noises experienced in modern 
buildings, which are admittedly not so quiet as 
those of a generation ago. 

It is only within the last few years that 
practicable instruments have become available to 
measure and analyse sounds and noises, though 
it cannot be said that finality in these directions 
has been reached. In cases of annoyance caused 
by noise, experience indicates that while the com- 
position and the peychological aspects are not to 
be ignored, sheer loudness is often a determining 
factor. Particular attention has therefore been 
devoted to the subjective scale of loudness and ita 
unit, the phon, and the associated unit of energy 
or pressure level, the decibel. An important step 
was taken this year when both were adopted as 
international unita by some thirteen nations in 
Paris. 

* The prealdential address, sectional 
DAE Advan ol OR 


premden: 
ottena 


‘The study of the general question of noise 
transmission, particularly in buildings, is more 
complex than might be imagined, and some of the 
major difficulties are not yet completely resolved. 
For the purpose, facilities such as are provided by 
the 'sóund-proof' acoustic labóratotiea at the 
National Physical Laboratory have proved to be 
necessary. Inter alia, it already appears that 
special designs of double floors, double walls and 
double windows, which have been evolved, form 
material contributions tô noise-abatement in 
buildings. The degree of public interest in the 
general question is illustrated by the wide variety 
of noise problems submitted to the National 
Physical Laboratory during the last few years: 
for example, the iMmitigation of the noises in 
aeroplane cabins and engine-testing factories, 
trains, ships, tube railways, motor-cars, motor- 
cycles, motor-buses, motor-horns, pneumatic 
drills, printing works, transformer sub-stations, 
cathedrals, assembly halls, business offices, flata, 
miniature rifle ranges, building operations and 
80 On. 

The growing volume of road traffic and the ever- 
increasing speed and acceleration of individual 
vehicles are major contributory factors to the 
problem of road transport noise. A Departmental 
Committee of the Ministry of Transport was 
appointed in 1934 and has since published three 
reports. Loudness measurements, many thou- 
sands in number, were conducted for the Com- 
mittee by the National Physical Laboratory 
on the overall noise of some hundreds of motor- 
vehicles, both new and old. The Committee 
has proposed noise limits, which, while making 
very moderate demands on most types of vehicle 
would, by ruling out the flagrant offenders, help 
to ensure & standard of acoustical decency on 
the roads of Great Britain. More recently, 
the Committee has submitted a report on motor- 
horns. 

steps are being taken in Great 
Britain to further the abatement of the many 
types of unneceasary noise. There is now a goodly 
list of ‘silent’ appliances in everyday life, though 
it is evident that as regards many commercial 
machines and processes we shall have to put up: 
with second-class expedienta for the present. 
It is evident, however, that the finding of 
practicable solutions to the many ramifications of 
the noise problem would be welcomed by almost 
every section of the community. 
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_ Researches in Chemotherapy 
CaaS which forms -the subject 
of Dr. F. L. Pyman’s presidential address 
before Section B (Chemistry), may be régarded as 
the treatment of disease by chemical substances, 
which have been shown by biological methods to 
be relativély much more toxic to pathogenic 
organisms than to human or other animal hosts. 

Chemotherapy was developed by Paul Ehrlich, 
and ite most outstanding achidvement has been 
the introduction of thé arsenic group of epiróchigti- 
cides. 

In the field of bactericides; the introduction of 
phenol as an antiseptic by Lister in 1867 has led 
to the study of many derivatives of phenol. 
Recently systematic studies of.various homologous 
series of phenols have resulted in the introduction 
into medicine of hexyl-resorciiol and amyl-m- 
cresol, the latter having a Rideal-Walker oo- 
efficient of 280. , ' 

The chemotherapeutic investigation of àmcobi- 
cides was greatly facilitated by the in viro teet 
for amesbicidal efficiency developed by Dobell and 
Laidlaw. Using this test, Coulthard studied a 
series of alkyl derivatives of harmol prepared in 
Messrs. Boots’ laboratories and showed that peaks of 
bactericidal efficiency were reached at butyIharmol 
for B. iyphosus and at amylharmol for S. aureus, 
whilst peak amosbicidal activity was found in 
O-m-nohylharmol. Salts of members of this series 
were, however, very sparingly soluble in water, 
and in order to obtain more soluble compounds 
the corresponding dialkylamino derivatives were 
prepared and their amcebiaidal activities compared 
with that of emetine. Although the most active 
member was not as active as emetine, it had several 
times the activity of O-n-nonyiharmol and it was 
suspected that the harmol residue might not be 
the important contributor to the amobicidal 
properties of the molecule and that the dialkyl- 
aminoalkyl group might play. an important part. 
This led through various intermediate stages to 
ihe preparation and study of & series of tetra- 
alkyldiamino paraffins and of these ax-tetra-n- 
amyldiaminodecane was found to be the most 
efficient. For brevity, the compound is referred 
to as T.À.D.D. 

The preceding resulta. had shown that, when 
tested by the Dobell and Laidlaw technique, 
T.A.D.D. was the most active &moebicide so far 

It now became necessary to compare 
the efficiency of this compound with that of 
emetine under conditions as similar as possible 
to those found in the intestine of a dysenterio 
patient. When testa were carried out under these 
conditions T.A-D.D. was found to be more active 
than emetine. As originally pointed out by 
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Ehrlich, the therapeutic value of a substance is & 
function of ité toxicity to both parasite and 
human host. It became necessary, therefore, to 
determine the relative toxicities of T.A.D.D. and 
eimetine to mice. The results of stich a test showed 
T. A.D.D. to be from one third to one eleventh as 
toxio as emetine, depending on the method of 
administration. . 

TT. A.D.D. had thus a greater in vitro amobicidal 
activity and was lees toxic to mice than emetine. 
These resulta appeared to justify the clinical trial 
of the compound in the treatment of amebic 
dysentery. 

Such a trial was carried out by Prof. Warrington 
Yorke, at the request of the Therapeutic Trials 
Committee of the Medical Research Council. 
Unfortunately, T.A.D.D. proved to be too irritant 
for parenteral administration and it was not 
sufficiently active to be of any real value when 
given orally. 

Whilst this investigation has not yielded a 
cotnpound of clinical value, it has resulted in the 
accumulation of valuable date which will be of 
value in further work on this subject. 

The account of such an investigation indicates 
the enormous amount of chemical and biological 
team work involved in attempts to evolve new 
drugs for the treatment of disease. 


The Glaciation of the Midlands 


N his address to Section O (Geology), Prof. L. J. 
Wills discusses the Pleistocene history of the 
West Midlands with the object of discovering how 
many glaciatiohs are represented, and of linking 
these up with the better-known sequences of East 


It has long been ized that the boundary 
between the ‘Newer’ and ‘Older’ Drifte crosses the 
district from Church Stretton through Bridgnorth 
to Wolverhampton. Prof. Wills devotes atten- 
tion mainly to the Older Drifts, which have 
undergone enormous denudation in the vales but 
have in varying degrees survived on the Midland 
Plateau and on watershed areas. The evidence 
of the former great extension.of the present out- 
crops is scattered, but is ew masse sufficient to 
allow the assumption that the vales of Severn and 
Avon were ioe-fllled during the older glaciations, 
though it must be tealized that they were far 
shallower then than now. 

In the Midlands three principal types of drift 
oan be reooghized : Irish Sea in the north-west, 
and belonging to the Newer Drifte; Western or 
Welsh on the Midland Plateau (this occasionally 
gontains Irish Sea boulders, and in the Trent 
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valley is Pennine, not Welsh, in origin); Eastern 
to the east of the Warwickshire Coalfield and in 
the Avon vale as far down as Stratford -and 
posaibly as far as Tewkesbury. The Eastern 
Drift is a continuation of the Great Ohalky 
Boulder Olay of the Eastern Midlands and East 
Anglia. 


Analysis of all the available evidence leads to 
the conclusion that the Older Drifts of the Midlands 
are the products of two separate cold periods. In 
the First Glaciation, ioe moving from the north- 
west brought Welsh and Pennine material. The 
Welsh lobe travelled down the Severn vale, and 
its marginal drainage was probably responsible for 
the siting of the present Lower Severn yalley. 
Some evidence of the First Interglacial has been 
‘obtained near Coventry and Rugby, and in Leioee- 
tershire. In the Second Glaciation the ‘Great 
Eastern Glacier’ of Harmer was the dominant 
feature, but side by side with it was an im- 
portant Welsh Ice Sheet oovering the northern 
part of the Severn vale and much of the Mid- 
land Plateau. The influence of these two lobes 
can be seen in the distribution of glacial and river 
drifts, and in modifications of the drainage. 
The retreat stages of the two ice sheeta can 
only be traced in very general outline; the 
indistinotness is a measure of the antiquity of the 
events. 

The Second or Great Interglacial which closed 
the period of the Older Drifts and led up to that 
of the Newer, is represented in the Midlands in 
two ways: first, by vast denudation which allows 
us to designate the Older Drifts as ‘high-level’ in 
contrast to the ‘low-level’ terraces of the valleys 
that resulted from the erosion; and secondly, by 
the Kidderminster Terrace of the Severn and 
No. 4 Terrace of the Avon, the distribution of which 
makes it improbable that ice has since invaded 
the Midlands beyond the limita of the Irish Sea 
Drifte. 

The Third Glaciation is represented in the north- 
west by the Irish Sea Drifts, and elsewhere by the 
Main Terrace of the Severn and ite correlatives in 
all the tributaries, and by tasle-gravels and melt- 
water flood-gravels. Only brief reference is made 
to the outstanding influence of this glaciation on 
Midland physiography through the establishment 
of the Iron Bridge diversion of the upper Severn 
with the resultant rejuvenation of the river due 
to ita increased volume. This and the evidence 
for a fourth glacial episode can only be touched 
upon; and no attempt is made to deal with the 
latest events, the primary object being to establish 
the existence of two glaciations within the period 
of the Older Drifts, and the correlation of the 
second of these with the Great Husten Glaciation 
of East Anglia. 
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Selective Action of Mortality 


Fe the reasons that they furnish reliable 

information concerning the progress of a 
vast experiment which we are conducting with 
ourselves as the experimental material, and also 
that they can be appreciated only by such as can 
bring to their examination knowledge derived 
from a comparative study of different forms, wild 
and domesticated, in the open and under the 
conditions of controlled experimentation, the 
attention of the zoologist is directed by Prof. 
F. A. E. Orew in his presidential addrees to 
Section D (Zoology) to the facta and observations 
relating to the human sex ratio. 

It is easily demonstrated that to be born is a 
far more dangerous adventure for the male than 
for the female, and that indeed the true recipe for 
longevity is to be born a girl. It is equally readily 
shown that numerical equality of the sexes in a 
population such as ours existe only among those 
individuals who belong to the ages that are 
associated with the reproductive prime. Among 
the 0-15 year olds there are more males than 
females. Among the 20's and over there are 
more females than males, and the female numerical 
preponderance increases with increasing age, Bo 
that among the 85's and over there are twice as 
many women as men. In a democracy such as ours, 
in which sex is supposed to be disregarded, the 
political power of women is not at all commensurate 
with their relative numerical strength. 

This swing in the sex ratio from high to very 
low is known to be the result of a sexually selective 
mortality which operates to the disadvantage of 
the male both before and after birth, and since the 
severity of this mortality is profoundly influenced 
by & number of environmental agencies, it is 
possible to use the sex ratio as a measure by which 
a society may assess the quality of ita architecture. 

It can be shown that there is nothing unique 
about the human sex ratio, and that the forces 
which tend to distort it are identical with those 
that produce the same resulta in other forms. 
When male is contrasted with female, it becomes 
clear that the greater fragility of the former may 
be regarded as an indication of his relative lack of 
importance in respect of propagation. Efficiency 
and economy would seem to be observed by the 
removal of the male when he has served his 
purpose. Through selection the sex ratio can 
become adjusted to the conditions that exist in a 
population, and it is possible to construct a thought 
model of a purely genetic mechanism through the 
workings of which the size of the primary sex ratio 
is brought into harmony with the amount of 
mortality due to the action of sex-linked genetio 
lethals, to sex-limitation in the expression of 
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disadvantageous characters, and to the. effects of 
sex dimorphic physiological qualities. The relation 
between the size of the primary sex ratio and the 
amount ‘of mortality, both pre-natal and during 
adolescence, is such as to lead to the establishment 
of an optimum reproductive sex ratjo among 
those who, in respect of purely biological pro- 
pertdes, are newly equipped for ardent reproduction. 


Changing Distribution of Population 


noting that four chief populous regions, in 


D the Far East, India and eastern ' 


North America, now oontain three fourths of man- 
kind on one eighth of the land area of the world, 
it is pointed out by Prof. O. B. Fawcett in his 
presidential addreas to Section E (Geography), 
that the peopling of the fourth of these by the 
great European migration of the last two hundred 
years is the only shift of population of world 
magnitude recorded within the historio period. 
The south temperate lands even now contain 
barely a fortieth of the world’s population; and 
the other considerable migrations are merely 
oscillations of the margins of the four great 
populous regions. 

A more important change is the recent growth 
of great conurbations. In 1801 London, with 
950,000 inhabitants, was the only city which 
approached a million. Now there are about sixty 
milHon-cities, a dozen of which exceed five million, 
and which together include & twelfth of mankind. 
The number and population of these great conurba- 
tions are growing; and if this trend were to 
continue unchecked for another two or three 
generations, it would give a world in which a 
majority of the inhabitants would dwell in two or 
three hundred such cities. 

Within the great populous areas there is also a 
development of a few small areas of maximum 
concentration, where great conurbations tend to 
cluster. Three such areas are noted. The chief is 
in Western Europe. Part is in England, where it 
stretches across country from South Lancashire 
and West Yorkshire to Essex and Sussex and 
gives this belt of country a mean density of three 
thousand persons per square mile. It is continued 
beyond the Strait of Dover to the Rhineland. A 
second such area, of similar extent but half as 
populous, Hes along the coast of the Middle 
Atlantic States of the United States of America, 
where a fifth of the population dwells on a 
hundredth of the area of the country in an urban 
xone from Boston to Washington. A third is 

appearing along the lower Yangtze in China. 
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There is as yet no comparable development in 
India. 

Somewhat more recent in ita development is the 
widespread retreat of population from 'regions of 
difficulty’, marked by the diminution of population 
in all the highland areas of Britain and Europe 
and in the semi-arid parte of Australia and North 
America. Both changes are ascribed mainly to 
improvements in agricultural science and in trans- 
port, which make the cultivation of such marginal 
lands both lees necessary and lees attractive. 
This change is aided by the check to the natural 
growth: of population in all the lands of Western 
civilization ; for the rapid increase in numbers 
which has been a dominant fact of human life 
during the past two hundred years, during which 
mankind has increased from about 500 millions to 
some 2,000 millions, is now coming to an end. 
But there is as yet no indication that this check 
to growth is affecting the trends of movements 
discussed, which result from the development of 
appHed science. 


Economic Research and Industrial 
Policy 

d bs rationalization and planning movements, 
unofficial and official, that have in recent 
years swept over the industrial world involve a 
number of practical policies that must be separately 
discussed if their efficiency is to be scientifically 
assessed. In his presidential address to Section F 
(Economic Science and Statistics), Prof. P. Sargant 
Florence reviews recent realistic research into the 
policies of the siting, size and scope of industries. 
A policy of siting or location has been urged 
upon the Government in connexion with the re- 
development of the depressed areas.  Koonomio 


“research has had to devise methods of measuring 


the degree of localization of all industries in the 
various regions of England and Wales and is now 
nearer & poaltion to specify what industries can 
be developed where employment is still stagnant. 
In general, the extreme localization of industries 
at the source of fuel or of the existing supplies of 
skilled labour seems to have reached & limit, and 
the proximity to the home market to have become 
relatively more important. 

A policy of larger-sizxed plante, firms or areas 
of control is usually implied by rationaHzation and 
planning. Recent statistical research into prevail. 
ing sizes, the trend in sixes, and comparative 
profits and costs in Britain, Germany and the 
United States does not confirm the theory that 
limits to size have been reached owing to organiza- 
tion becoming unmanageable. Size, however, 
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varies characteristioally with different industries, 
and depends largely on their degree of mechaniza- 
tion and localization. A particularly pressing 
problem is the large number and the small size 
of middlemen and shops in the distributive trades. 
The lack of any official census of distribution for 
Britain makes calculations difficult, but it seems 
probable that there jg one retailer for about every 
ten families, and, even for single commodities like 
tobacco or confectionery, an outlet for every 
twenty to thirty-five families! This appears 
excessive, since the smaller the sales turnover of 
each retailer the more profit he must charge per 
unit of sales to obtain a given income for himself. 
This. raises prices and leads, in a vicious cirdle, to 
yet lower turnover. 

Policies involving the scope of industry are those 
‘integrating’ various progesses, products or services 


under the control of one organization, or specializing 
upon and standardizing certain varieties. Stand- 
ardization, as against integration; allows of mass 
production and of possibilities of increasing returns. 
There are difficulties in measuring and comparing 
the &oope of plants or firms, but several recent ex- 
periments in connexion with plans of rationaliza- 
tion have shown the great inqrease in efficiency that 
specialization and narrowing of acope may achieve 
within one plant. 

Policies of gite, size and scope are interrelated. 
Large size is more manageable if of narrow scope, 
but difficult if sites must be scattered among 
the consuming population owing to the intrans- 
portability or the servicing requirements of the 
product. Further research along realistic and 
statistical lines is urgently needed if public policy 
or the policy of private firms is to achieve greater 
efficiency and save wastes of materials, mechanical 
power and man-power. 


Research in Engineering 
I5 his presidential addreas to, Section G (Engineer- 
ing) Sir Alexander Gibb deals with the impor- 
tance of research in the history of engineering. 
Recognition of this fact has been of very slow 
growth. 
research was nearly unknown until 
the end of the nineteenth century. Early pro- 
gress was due almost entirely to individuals 
and learned societies, such as the Royal Society, 
working often in an atmosphere of publio ridicule. 
Though the British led the way in Government 
recognition about the middle of the nineteenth 
century, it was largely due to the German example 
after the Franco-German War that the true value 
af research to the nation and industry was realized. 
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The Reichsanstalt and other testing laboratories 
had a direct effect on British polioy which showed 
iteelf in the setting up of the National Physica] 
Laboratory in 1900, leading later to the Depart- 
ment of Scientific and Industrial Research, which 
is now the focus, linking together all research 
going on in Great Britain. 

The year 1900 is & boundary mark in the history 
of research in Great Britain. The National Physical 
Laboratory (1899) and the Engineering Standards 
Association (1901) were born then. The first, with 
the Department of Scientific and Industrial 
Research, of which it became a part in 1918, has 
grown into a body employing a staff of more than 
1900 scientific workers; while the Engineering 


, Standards Association has become an immense 


organization of no fewer than 870 committees with 
4850 members. 

Engineering, which started as an art, is now an 
applied science; and we look on acientific and 
industrial research as an essential factor in our 
national existence. In one generation our attitude 
has completely changed, from individualistic effort 
to oo-operation and  oo-ordination. To-day 
national research departments, industrial research 
laboratories belonging to great firms or industries, 
research associations, scientific institutions and 
universities and technical colleges are the chief 
agencies which carry out the work, often in olose 
co-operation one with another. 

In the United States, the Dominions, and on the 
Continent progress and development have been 
equally revolutionary ; and more so in some of 
the totalitarian States, where all’ research is 
centralized under State control. In Great Britain, 
though co-ordination and co-operation have done 
much to link together the various elements, we 
still lack & general national plan. Some form of 
affiliation to & central controlling body is inevitable 
if we are to avoid overlapping and duplication with 
their attendant waste of energy, time and money. 
This, incidentally, is is especially necessary where the 
publication of the resulte is concerned. At present 
these are scattered in far too many different 
periodicals. A central clearing-house for engineering 
information is an urgent need. 

One note of warning is sounded by Sir Alexander. 
The effects of research may sometimes be too 
sudden and revolutionary. Obsolescence may be 
too rapid, and vested interesta may be tempted to 
buy up and suppreas new inventions in order 
to save the loss their exploitation may involve to 
already operating plant. It would, however, be 
a short-sighted policy to restrict our enthusiasm 
for these reasons. He is satisfied that at the 
moment in the engineering world there are two 
outstanding questions, the co-ordination of effort 
and the promotion of intensive research. 


» 
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Assam Origins in Relation to Oceania 


Le OTON uis pron 
to Section H (Anthropology) deals with 
certain aspects of the culture of the Assam hills 


which suggest a close association in origin with: 


those of Oceanis, and which may therefore throw 
some light on the general problem of the succession 
of cultures in the, Indonesian archipelago. 

The link between the cultures of the Naga Hills 
and of Melanesia has been brought into prominenoe 
by recent work of Prof. Henry Balfour, while the 
work of Dr. A. C. Haddon and others in Borneo 
and New Guinea affords instances enough to show 
a line of related cultures connecting Assam with 
the islands of the Paciflo. To determine, however, 
the, nature of that relation, it is advisable to con- 
centrate on partigular. areas, and for this purpose 
the Fiji Islands, eee ee 
are chosen as being three widely separated points 
with inhabitanta of varied race and culture in the 
Oceanic area. 

In the case of the Fiji Islands, parallels, with 

` Assam are indicated in practioea oonneoted with 
war, head-hunting human sacrifice, with the 
cult of the dead, and with beliefs in regard to the 
soul, and in items of material culture, in particular 
in regard to the Fijian national game of veitingga, 
and in some psychalogigal aspects. In the Mar- 
queens Islands a similar series of parallel customs 
is found, particularly in the practices associated 
with head-hunting ; for example, in the separate 
disposal of the mandible and in the use of stone. 
In Madagascar a rather different parallel complex 
is found, though here again there is much similarity 
in the use of stone and in the treatment of the 
dead. 

An important feature of Naga culture if the use 
by oertain tribes of slit wooden gongs or xylo- 
phones. The oult associated with these gongs is 
in many rm closely parallel to canoe cults of 
Melanesia, and it is suggested that the Naga 
"oanoe-gong" is a dug-out canoe by origin which 
has survived, as a musical instrument and a 
fertility fetish, a change of environment which 
inhibited ite use as a canoe. The intimate associa- 
tion of the canoe-gong with head-hunting is 
particularly noticeable, as the ceremonial is very 
similar to that associated with the canoe in 
Melanesia, the main difference being that in the 
latter cage the association is natural, since the 
canoe is the means of obtaining the victim, where- 
as in the Nega Hills there seems no direct reason 
for associating the ‘“‘canoe-gong” so closely with 
the taking of heads. Further, the canoe can be, 
and is, used as & gong for certain purposes in the 
Pacifico, where, it is sounded by means of the 
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handles of the crew’s paddies. A somewhat similar 
practice is found in Manipur, and it is suggested 
that the dumbbell-like implement used for pound- 
ing on the sidea of a cange-gong is a degenerate 
form of & paddle formerly used for propelling it 
as well. 

The general conclusion is that not only has tbe 
culture of Assam been influenoed by & stream of 
migration from Indonesia north-westwards, but also 
that in both areas, as in Oceania, a series of corre- 
sponding and related cultural strata are to be 
found in an amalgamated form, even if the actual 
site of amalgamation was elsewhere. It is sug- 
gested that such a site is to be sought for in or 
near the Indian archipelago. 


Heat Production, Nutrition and Growth 
in Man 


[Ui aimee rium om ee he Ae d 


money spent on medical research has greatly 
DM M but, as Dr. E. P. 
Poulton shows in his presidential address to 
Section I (Physiology), the application of research 
to medical practice has lagged behind, especially 
where newer and expensive apparatus is concerned, 
largely because of the straitened circumstances 
of the voluntary hospitals. A pious benefactor 
could accomplish much with a comperatively 
small sum of money if he helped the voluntary 
teaching hospitals in this respect, as when once 
the medical student—the future dootor—has 
become accustomed to a new method or new 
apparatus ite spread through the country cannot 
be so long delayed. 

Direct calorimetry means the determination of 
the ‘heat in a calorimeter. Indirect calorimetry 
means ita calculation from the oxygen absorbed 
and the carbon dioxide given out. At present 
indirect calorimetry is based on the theory that the 
respiratory quotient (volume of carbon dioxide 
given out divided by volume of oxygen absorbed) 
indicates the proportion of fat and carbohydrates 
being burnt in the organiam. A comparison of the 
figures for heat, oxygen and carbon dioxide 
obtained by Benedict and Carpenter and Du Bois 
and his colleagues, shows that there is a funda- 
mental error in the present method of indirect 
calorimetry. 

Fhe theory which best explains the facts is 
that carbohydrate and fat are always burnt 
in a fixed proportion in the organism, and that 
when the respiratory quotient rises there is 
simultaneous conversion of carbohydrate into fat, 
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and with a fall of respiratory quotient vice versa, 
as indicated by the following equation, which is 
based on Cathcart and Cuthbertson’s analyses for 
human fat, and from which it follows that every 
litre of oxygen used in the conversion is equivalent 
to 8-93 calories : 


40,,H,,0, + 420, + 180,H,,0, + 10H,0. 


A quantitative proof of this conversion (1) 
during basal metabolism testa, (2) after food 
and (3) during exercise on a carbohydrate diet is 
obtained from the fact that, after allowing for 
the heat, oxygen and carbon dioxide required for 
the combustion of carbohydrate and fat in & fixed 
proportion, the equivalence of the remaining 
oxygen and heat is very olose to this figure. 

Since’ these conversions are ephemeral under 
basal conditions, the basal metabolism should be 
measured by the carbon dioxide alone, and this 
means & new definition of basal metabolism ; an 
experimental method is described. It is argued 
that the proper standards of metabolism in adults 
depend on the weight and age of the individual, 
and that the height should not be brought in as 
& separate factor, as in Du Bois’s height—weight 
formula. In babies, however, height is more 
important than weight, because some individuals 
are heavy, probably from the retention of fluid 
due to hypothyroidism. There are three nutritional 
periods in childhood: the first, up to a length of 
29 inches (1 year), when the baby puts on fat and 
the oarbon dioxide increases rapidly ; the second, 
from 29 inches to 41$ inches (5-6 years), when the 
excess of fat is lost and the metabolism only 
increases slightly with the weight ; and the third, 
from 414 inches upwards, when the weight and 
carbon dioxide increases steadily. It is shown 
that the relation weight to age is not a satisfactory 
standard of growth ; but only height and age, the 
‘cumulative growth ourve’. Although growth is 
greater now than it was fifty-six years ago, and 
children of better-clase families are taller than 
those from poor families, the average general 
nutrition of the child in these groupe, represented 
by the relation of the logarithm of the height to the 
logarithm of the weight, remains constant, and it 
is suggested that the calorie intake is sufficient ; 
but that certain growth factors are deficient among 
the poorer classes. 


Tests for Colour Defects 


. MARY COLLINS in her presidential 
addreas to Section J (Psychology) discusses 
some of the teste used in the diagnosis of colour 
defect. A brief reference is made to total oolour- 
blindness and blue-yellow blindness, but they have 
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neither the same theoretical nor practical impor- 
tance of the third form of the defect, namely, red- 
green blindness. The incidence of this latter type 
in the male population is quoted in recent literature 
at figures ranging generally from 5 per cant to 
12 per cent, as contrasted with the figures usually 
given of 3-4 per cent, her own resulta giving 7-5 per 
cent. It does not necessarily follow that the inci- 
dence of the defect is increasing, but the indica- 
tions are that the detection of the defect is now 
more accurate owing to the improvement of teat 
material. 

It is gradually being realized that many degrees 
of red-green oolour-blindnees exist. In its extreme 
form there is complete blindness to red and green, 
but in a milder form blindness to these two colours 
is only partial. Red and green can be discriminated 
if conditions are favourable, but when unfavour- 
able conditions exist, as in mist or fog, these 
colours are confused. The anomalous trichromate 
forms one type of the partial oolour-blind. The 
suggestion is made that provided the colour per- 
ception so far ag red and green are concerned of 
a sufficient number of individuals could be ex- 
amined, & continuous series ranging from normal, 
that is, perfect perception of these colours, to 
extreme red-green oolour-blindnees might be found. 
The intermediate forms, which although not totally 
blind to red and green show great deviations from 
the normal, are very important. 

Tests for colour defect fall into two categories ; 
in one type of teet, transmitted light is used, in 
the other reflected light. While the former is 
regarded as the more fundamental, the latter can 
be of great service for quick diagnosis of colour 
anomaly. As a spectrometric examination is not 
always possible, either some form of lantern test 
or pigment test is substituted. Both are essential 
in poste where lack of accurate oolour discrimina- 
tion involves danger to the community. The former, 
using ooloured lighte, brings oonditions nearer to 
practioal conditions. In other posta, however, a 
pigment test is all that is essential. To this end, 
& combination of the Ishihara test, the first three 
tables of the Stilling test and Schaaff’s mosaio 
plates is recommended. 

A detailed examination of a number of pigment 
testa has been made. The responses of a group of 
oolour-blinds have been compared with the 
responses of a control group of individuals with 
normal colour vision. In this way an evaluation 
of the testa has been made possible. Some of 
the tests, too, have been submitted to filter 

Inconsistencies have appeared. It may be that 
the discrepancies revealed are due to numerous 
deviations from the normal in oolour vision, and 
that we are not dealing with linear variations in, 
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degree, but with multidimensional variations. A 
wide new field for investigation is thus discloeed, 
the working of which may yield valuable results for 
the whole theory of ealoux vision. 


Education and the Modern Study 
of Plants 


apes subject of Prof. E. J. Salisbury’s 
presidential address to Section K (Botany) 
is the modern study~of planta in relation to 
education. There are several misconceptions with 
respect both to the contecta and to the contenta 
of botanical science. Despite the vastly enlarged 
content of botanical knowledge since it was 
regarded as a harmless and elegant occupation for 
the female sex, the general conception of botany 
has remained much what it was then. The high 
value of botany as an educational subject and 
indeed ite absolute neceasity in any system of 
real cultural development is an aspect that 
botanists have failed to present and emphasize. 
This is partly the outcome of the growing obtrusion 
of the more technological aspects in this as in 
other subjecta; a trend which is making itself felt 
further and further back in the student’s training, 
at the expense of general education and culture. 
Here, as elsewhere, too much attention is paid to 
the acquisition of mere information, too little to 
the principles which are involved. 

Our educational methods are too often divided 
in their allegianoe- between the provision of a 
liberal culture that will make for the greatest 
happiness of the individual in terms of mental 
contentment and an abiding resource in later life, 
‘and the technical equipment of the student for 
the earning of his daily bread. This emphasis on 
erudition has been perhaps encouraged by the 
universities through the fact that a sufficiently 
broad basis of scientific knowledge is not insisted 
upon before specialization begins, and that in the 
appointment to academic posts too little attention 
is given to capacity as teachers. 

The merits of botany frori the cultural point 
of view are many. It provides perhaps the best 
medium for training in accurate observation, it is 
the foundation of a vast extent of human activity 


and the basis of a large and essential part of every . 


human environment. Its very extent, however, 
as indicated by enumeration of its diverse branches 
of taxonomy, morphology, anatomy, cytology, 
mycology, paleobotany and plant geography, on 
the descriptive side, and the experimental aspects 
of ecology, physiology, bacteriology and genetics, 
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indicate the breadth of the botanical field, whilst 
the applied aspects of agriculture, horticulture, 
pomology, sylviculture and plant pathology show 
the great contribution that botany can make to the 
well-being of the human race as well as to the 
enrichment of the mind. This diversity tends 
towards detachment of interests and specialization 
which should be acoompanied by greater -co- 
ordination. The accumulation of data in these 
varied directions of inquiry will only fulfil ita 
purpose if the many threads are continually woven 
into & single fabric of knowledge. 

Herein lies the particular cultural value of the 
synthetia approach which we term ecology. The 
study of the plant in relation to its environment 
not only brings together almost every aspect of 
plant study but also has & direct bearing upon 
many practical problems such as land utilization, 
the conservation of water supplies, or the selection 
and care of national parks. i 


The Informative Content of Education 


M? H. G. WELLS, in his preeidential address 

to Section L (Education), directa attention 
to an aspect of educational soience that has re- 
ceived perhaps a disproportionately small amount 
of attention in educational literature, the question 
of mformation. He leaves the physical and mental 
training of our modern populations aside, he con- 
tributes nothing to the discussion of language 
teaching, mathematics, the cultivation of literary 
appreciation, music, drawing and esthetic training 
generally, and he concentrates upon the question 
of what a modern human being should know in 


‘order to play the part of a citizen, happily and 


adequately. What sort of fact system should be 
and can be established in a normal human mind 
under the conditions existing in a contemporary 
civilized community 3 

Few people realize the restrictions set to the 
accumulation of knowledge by the exigencies of 
the time-table and the school-leaving age. When 
due allowance has been made for the other elements 
in educational work it is questionable whether we 
can allot more than six hours a week to imparting 
real knowledge (real, that is, as distinguished from 
methods of expression, eto.), or, assuming ten 
40-week years, rather lees than two thousand four 
hundred hours altogether in the school period of 
life. A vast amount of miscellaneous knowledge 
is, of course, picked up -by talking, reading, 
observation and so forth outaide the formal school 
scheme and we learn facts in vast variety to our 
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dying days, but this is uncorrelated stuff, and it is 
within the limite of these two thousand four 
hundred precious hours that a sound framework 
of general knowledge must be established, if ever 
it is to be establiahed in the growing mind. 

At present we waste a considerable amount of 
this meagre allowance in imparting useless and 
unedifying information or information of secondary 
importance. We need & much more stringent 
economy in this respect and a more rigorous 
examination of what is included. The desire for 
knowledge, unless it is perverted and discouraged, 
ig a natural impulse in the developing human 
being, and the informative side of educational work 
should be based on the natural curiosity of the 
child and should stimulate, develop and gratify it. 
The curiosity of the child turns mainly upon 
inanimate things and what can be done with them, 
upon animals and (secondarily) Plants and upon: 
personal and then social reactions. ‘Upon the 
systematic exploitation of these primitive divisions 
of curiosity our teaching of the facts of physics, 
biology and historical and social sciences must rest. 
By « careful selection of topics it is possible in 
the period up to the dawn of adolescence to impart. 
clear conceptions of material science; making for 
mechanical understanding and competence, and a 


vision of the history of life upon the earth and of_ 


human history and human conditions, hygienic, 
physiological, geographical and political, sufficient 
for adequate citizenship without any killing of the 
spirit of inquiry. 

A much more realistic and serviceable know 
than is generally attained, of economic life and of 


the legal conventions of property and of the process ' 


of finance which dominate our everyday lives, is 
possible before the school-leaving age, but it is 
possible only through the stringent elimination of 
any irrelevant matter and of any matter which 
distorts the general picture. The major fault of 
the knowledge system we build up to-day in the 
general mind is ite lack of proportion. The historical 
intelligence, the political mind of the contemporary 
European citizen is a sort of hunchback mind, in 
which the hole-and-oorner facts of the national 
history and the petty details of the Jewish tribal 
records loom, preposterously exaggerated. The 


necessity of a drastic modernization of the historical © 


outlook has been shirked too long—with disastrous 
resulta to the world. History, the backbone of 
our fact system, needs to be straightened and that 
hunch removed. x l 

Under modern conditions schooling is only 
foundation work. There is now no end to education 
throughout life. The primary fact system passes 
insensibly into a vast variety of technical learning 
and adult culture and so upward at its highest 
levels to the knowledge evoked by original inquiry 
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and creative work. The proportion of those who 
contribute by observation and criticism to the 
common stock of knowledge and to its sifting and 
organization is likely to increase very considerably 
in the future. Mass observation as it is being 
developed by Harrison and his group may have 
many important effects upon the public mentality. 


State Intervention in Agriculture 


i his presidential address to Section M (Agri- 

culture), Mr. J. M. Caie first ahows the position 
occupied i: agriculture in the State, by giving 
statistics of areas, holdings and populations, the 
output of food from our farms, and the con- 
tribution they make to the food consumption of 
the people. Oorresponding figures for Denmark 
and Norway are given for purposes of comparison. 
Specially notable facta are that the number of 
persons per acre of cultivated land in Great Britain, 
1-5, is relatively high, while the proportion of the 
population engaged in British agriculture, about 
6 per oent, is very low, as compared with 29 and 
30 per oent in the other two countries ; that the 
products of animal husbandry represent about 
72 per cent of the output of our land; that the 
value of the output per acre of land is about £8 
in Great Britain and Norway, and £11 in Den- 
mark, while the annual output per person in 
British agriculture is £200 and in Danish £150 ; 
that in respect of most products, except liquid 
milk, oats and potatoes, we require to import very 
considerable quantities ; and that agriculture buys 
from other industries goods valued, roughly, at 
twenty to thirty million pounds a year. 

State intervention may be divided into three 
categories : (1) compulsion, enforced by penalties ; 
(2) provision of means for voluntary action, with 
powers to oompel minorities; (8) assistahoe— 
financial, advisory, protective, eto. ~ Present 
measures of control are such as relate to annual 
statistical returns, contagious diseases of animals, 
destructive insects and pests, live-stock breeding, 
agricultural wages, eto. Under the second category 
comes the recent marketing legislation, while under 
the third category particular mention may be 
made of State granta for agricultural education 
and research. In 1912 these amounted to £100,639 
per annum, whereas in 1936 the corresponding 
figure was £765,339. During that period the only 
significant; increases in the average yield per acre 
of our principal crops were about 4-5 bushels of 
oats and half a ton of potatoes. But many pro- 
gressive farmers could show increases in excess of 
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the general average, and the effects of improved 
methods are also to be found in reduoed costa of 
produotion. 

Statistics suggest that British agriculture at 
present falls short of producing as much home- 
grown food as is possible and desirable for the 
nutrition of the people and of affording employ- 
ment on the land to as many persons as is reason- 
ably practicable. As the output per unit of 
agricultural labour is steadily rising, increased 
production may not necessarily cause increased 
employment, but on the other hand it will probably 
be long ere the large-scale mechanised farm is 
normal in Great Britain. Two million acres have 
gone out of arable cultivation since the Great 
War, and increased production is at present & 
question of making up leeway in land and people 
rather than of settling men on new holdings. 

The amount of assistance afforded by the State 
to agriculture indicates a possibility that, sooner 
or later, greater control may be exercised over the 
farmer’s methods and the quantity and quality 
of his ‘products. Such measures might raise 
questions as to insurance against logs, limitation 
of profits, control of rent, wages, etc. If it were 
the permanent policy of the State to support 
agriculture, it might be desirable to survey the 
whole industry, its place in the social and economic 
structure of the country, its present and potential 
capacity to meet the food requirements of the 
people, and its relation to international trade. 

Lastly, one must consider whether in State aid, 
with its attendant shadow of control, lies the only 
hope for British agriculture. Some, at any rate, 
would wish to believe that our farmers, given a 
fair share of the home markets, could maintam 
their position by their own initiative, energy and 
resource, and with the help that education and 
research, both scientific and eoonomio, can give. 
Otherwise there is at least a risk that our farming 
may become a hanger-on of the State, dependent 
on its bounty and subject to ite commands. 


Natural History Outlook 


HE natural history outlook has changed so 

much during the present century that a new 
orientation is required if natural history societies 
are to keep their place as an integral part of the 
organization of science in Great Britain. In his 
~ presidential addreas to the Conference of Delegates 
of Corresponding Societies, Prof. James Ritchie 
directs attention to the changes which specializa- 
tion has wrought in the opportunity of original 
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amateur investigation, and suggests ways in 
which the societies might turn modern trends to 
good account. 

Local societies perform useful work in spreading 
knowledge of scientific method and progrees by 
their lecture programmes and discussions, but a 
higher aim is the gaining of new knowledge by 
regional investigations. The stable work which 
until now has kept the societies alive aa oon- 
tributors to science has been the building up of 
local lists. That outlet for the energy and enthusi- 
eam of the local naturalist has become restricted 
owing partly to the exhaustion of opportunity for 
discovering rarities, and partly to the increasing 
subtlety of identification demanded by the modern 
systematist, so that the amateur has been frozen 
out of a province which for ages was particularly 
his own. 

Two notable developments in the natural 
history outlook of the present century suggest 
ways in which the natural history societies may 
still retain their usefulness and contribute their 
quote to the advancement of knowledge. 

In the first place, there is a marked tendency, 
due to the complexity of scientific problems, to 
forsake the individualistic form of research and to 
replace isolation by the collaboration of many 
workers organized as a team, whose joint labours 
converge upon some definite problem. In the 
second place, the emphasis of research has moved 
from morphological studies, which have passed far 
beyond the scope of the amateur, to the investiga- 
tion of the animal aa a living thing. A combination 
of these two tendencies offers a new outlook and 
a new field for the societies, the combination of 
organized oo-operation or team-work directed 
towards the solution of biological problems. Much 
has already been learned by such methods, for 
example, about bird migration by organized 
co-operation in the ringing of birds in Great 
Britain and other countries, about the arrival and 
movements of birds and many other seasonal oocur- 
rence by the organized reporte gent to the Royal 
Meteorological Society and published annually 
as a Phenological Report, about the migration of 
insects by the records sent to a committee of the 
BSouth-eastern Union of Scientific Societies. Mem- 
bers of the societies, as individuals, already do 
good work in all these investigations, but more 
observers are required, and the societies could 
organize them, and could add enormously to the 
scope and scientific value of the inquiries of such 
organizations as the Bureau of Animal Population 
at Oxford or the Institute of Ornithology. 

Should some societies lack in numbers of 
naturalists able to engage in such joint enterprises 
in biological problems, there are many other 
opportunities open to the individual naturalist for 
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the study of biological questions of real importance. 
Very little is known about the influence of weather 
and food supplies in Nature upon the development 
of mammals, birds, insects or, indeed, any other 
creature, and such studies, or the investigation of 
plant and animal populations in a circumsoribed 
area, or of the changes wrought upon plant and 
animal groups by the interference of man, offer 
themselves as subjecte for direct and not too 
difficult attack. 

- A third line of inquiry suitable for the amateur 
naturalist lies in simple experimental zoology, 
exemplified by such as Darwin’s testa for the 
intelligence of earthworms, or Lord Avebury’s 
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experiments with bees and colours, or in more 
modern method Miss Ilse’s experiments upon the 
colour preferences of butterflies. 

Such investigations as have been suggested may 
not result in great discoveries—great discoveries 
lie in the lap of the gods—but for the observer they 
mean & training in accuracy, persistent or con- 
tinuous observation, careful recording, and in the 
end that rigid consideration which leads from 
facts to general truths. To the societies, the 
natural history outlook will bring new vigour, and 
with it that satisfaction and honest pride which 
go with the enlarging, even in modest degree, of 
the bounds of knowledge. i 





Printed wm Great Britata by 
Fiemme, Kuanr & Co. Lro. The Gamsborough Press, St. Albans. 


SEPTEMBER 4, 1937 


Britein. He pointe out that the basio unit in British 
local administration is the pariah, the rane of infiuence 
of a single place of worship in the Middle Ages. Rural 


many reforms, there are still more than two thousand 
separate authorities responsible for local community 
organization. Early legislation favoured supply by 
a local council. This favoured the setting up of & 
large number of small generating stations.. The work 
:of Ferranti showed the possibilities of alternating 
current transmission ; but- the small areas resulting 
from the early legislation, the wide distribution of 
ooal and: its abundant supply did not give ‘the 
incentive to a.o. supply that there was in other 
countries. In 1925, a Government committee was set 
up under the chairmanship of Lord Weir. The oom- 


mittee came to the conclusion that there was a wide. 


that retail distribution was a local matter which 
might suitably be decentralised. The findings of 
this committee were the basis of the Electricity Act 
of 1926. A Central Electricity Board was formed to 
construct and operate a large number of high-tension 
transmission lines called a Grid. The board divided 
the network into nine schemes covering the whole 
of Great Britain except northern Scotland. Not 
only did the construction of the Grid have a bene- 
ficial effect upon national employment ab a time of 
acute depression, but also the experience in high- 
voltage construction which it emtailed has placed 
"British manufacturers -once more in the forefront of 
technical progreses. 
University’s Care of Body and Mind 

' RuawsemrLAmR PornvrmoHwi0 IwsrrruTm, founded in 
1894 at Troy, New York, claims to be the oldest 
institution of higher learning in any English-speaking 

itself i 


In a recent bulletin, it directs attention to the very 


thorough provision ib has made not merely for the 
technical efficiency of ite graduates but also for 


care in case of need have been made available for 
all students, A member of the staff of & neighbouring 
hospital is in attendance daily for an hour and a 
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illustrated by the successive steps in.the preparation 
of a comprehensive article on a subject of immediate 


to acquaint them with the materials and methods 
of study in different fields, to introduce them to the 
members of the faculty whom they will eventually 
meet in their work, and to indicate the nature of 
he Ops rey will Be Seether HEURE 
graduation. >- 


Natural History and Science in South Australia 
. Tum presidential address before the Royal Society 
of South Australia, delivered by Dr. O. T. Madigan last 
year, is devoted to the history of the hundred years 
iate to this 
centenary year (Trans. Proc. Roy. Soo. S. Australia, 
60, Dec. 1936). He points out that the Royal Society 
is really older than the State iteelf, for though it 
has an unbroken existence only since 1858, ite 
origin can be traced back to the South Australian 
Literary and Scientific Association initiated among 
the founders of the Colony in London in 1884. The 
active functioning of the Royal Society dates from 
the inspiring presidency of Prof. Ralph Tate; in the 
twenty-five of his association with the Society 
between 1876 and 1901, ib became the established 
medium for publication of original soientiflo oontribu- 
tions. The nature of this published work is summarixed 
by Prof. Harvey Johnston for general zoology, by 
Sir Douglas Mawson on geology, by Prof. J. G. Wood 
and Mr. J. M. Black on botany, by Dr. James David- 
son on entomology, and Dr. T. D. Campbell on 
anthropology. Naturally these descriptive and 
natural history subjecta, so important in & young 
colony, bulk most largely in this first century, and 
Prof. R. W. Chapman’s report, whilst reminding us 
that many of Sir William Bragg’s first publications 
in physics appeared in the Transactions of the Society, 
makes it most abundantly clear why this state of 
affairs Before the Society or its pre- 
decessor, the Adelaide Philosophical Society, could 
spend its energies upon the publication of natural 
history, it had to pass through a phase in which 
it was the public forum for the advocacy of any and 
every cause associated with general education. In 
those daya, even so late as 1868, a speaker urging 
the establishment of free schools, could quote a South 
Australian parent in this strain, ‘I have ten children 
who can't read or write. I can’t read or write myself, 
why should they ?” 
Zoology of Iceland 
Tam study of the xoology of Iceland has lagged 
behind the investigation of its geology and geography, 
but a new work in five volumes on the "Zoology of 
Iceland’? should form a worthy contribution to the 
knowledge of & fauna of unusual interest from several 
points of view (Copenhagen and Reykjavik: Levin 
aod Nunkagaard). The work will be carried out by 
specialista, and each part will appear as it is 


420 


completed, so that publication will be discontinuous 
and will probably cover a period of about ten years. 
To subscribers parts will be sold at Kr. 1-00 per 
sheet, and the whole. work is estimated to contain 
about 100-150 sheets. , The two parts first to be 
published. have been reoeived—R. Spdrck on ‘The 
Benthonio Animal Communities of the Coastal 
Waters", and E. Wesenberg-Lund on ''Gephyree". 
Both authora find that the fauna wrth which they deal 
consists mainly of an arctic and an arctio-boreal 
admixture, in which the latter predominates, and 
with which rare forms, such as the gephyrean Stpun- 
oulus norvegicus, represent & southern fauna which 
may have survived from & warmer period. In 


summing up the conclusions 'of his investigation, 


'Sp&rek pointe out that the absence of a boreal 
shallow-water fauna seams to indicate that in post- 
glacial time no land oonnexion can have exmted 
between Iceland, the Faroes and the continent of 
Europe. But the fauna itself is by no means a sparse 
one, since in quantity it compares favourably with 
the fauna of the North Sea, which is generally oon- 
sidered to be very productive and is richer than the 
corresponding faunas of Kast Greenland and northern 
Russia. This relative wealth of bottom fauna may 
be a dominant factor in determining the presence of 
& fish population, which in turn has determined the 
importance of the fisheries in Iceland waters. 


Plants and the Dwelling-House 

Mosr people readily admit the value of out blooms 
and growing planta for decoration of the home, but 
not all plants can make good growth in the somewhat 
trying conditions of the average dwelling-house. A 
recent publication of the Field Museum of Natural 
History, Chicago, is entitled “House Plants” (No. 20, 
1987, 35 cents). It has been written by Mr. R. van 
Trees, and maintains the well-known practical out- 
look of this Museum’s publications. Such well-tried 
subjecta as the Aspidistra (here called, most appro- 
priately, the ‘coast iron plant’), the small conifer 
Araucaria excelsa, various geraniums, and the indis- 
rubber plant (Ficus elastica) are known to all. The 
leaflet also shows that hybrid species of Hippeastrum, 
Hydrangea, Poinsettia, Begonia, Azalea, Primula 
sinensis, heliotrope, the African violet (Samipaukia 
tonantha), the shrimp plant (Beloperone guttata) and 
many others, including the common English ivy, are 
suitable for domestic conditions. They give greater 
and more varied beauty than the better-known 
species. Many illustrations enrich the leaflet, and 
there would seem to be no reason why the planta 
mentioned therein should not succeed in Great 
Britain as well as in the United States. 


Supraconductivity 

Tua issue of the Journal of the Washington Academy 
af Sotences of June 15 contains the address of the 
retiring president of the Academy, Dr. F. B. Silsbee, 
of the Bureau of Standards, delivered in January. 
It extends to twenty pages, and deals with the 
additions which have been made during the last two 
or three years to our knowledge of the electrical 
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properties of metals at very low temperatures. Refer- 
ences are given to previous summaries up to 1985 and 
to nearly thirty memoirs on the subject which have 
been published since, most of them in 1986. Thè 
original description of a supraconductor as one m 
which the resistivity is sero is beginning to be re- 


‘placed by the newer one that the magnetic mduction 


is zero and that any current which flows in it is 
confined to an exceasively thin layer at ita surface. 
The abruptness of.the change of conductivity aa the 
temperature is lowered has been investigated, and in 
the case of tantalum has been expressed by means 
of the error function. The paradox of how a magnetic : 
fleld which cannot penetrate a supraconductor can 
still affect ita conductivity is still unsolved, and the 
reasons for the decrease of heat conductivity and 
increase of specific heat in the supraconducting state 
have atill to be determined. 


Philadelphia Academy of Natural Sciences 

TH year the Academy celebrates its one hundred* 
and twenty-fifth anniversary, and the opportunity 
has been taken of relating to friends and membera 
in & special report the work accomplished during the 
past year. The title chosen for the report is ''Dis- 
covery” (which unfortunately duplicates the name 
of a well-known British scientific periodical). The 
year was marked by the announcement of an ambitious 
programme which included the ing of the 
scientific work of the Academy, the inauguration of 
an Education Department which would correlate the 
work of the Academy with the public and private 
school system in Philadelphia, the erection of modern 
educational exhibits, and the re-establishment of the 
Department of Geology and Palwontology. For the 
support of the educational programme over a flve- 
year demonstration period a sum of 874,915 dollars 
was required, and the response to the end of 1986 
reached the fine total of 241,185 dollars. Already 
important steps have been taken towards the 
accomplishment of the programme, and we note with 
satisfaction that the first step was to restore the . 
reductions which had been made during the period of 
stress in the salaries of the staff. We join with the 
Academy in lamenting the death on January 22 of 
its president, Mr. Effingham B. Morris, who since 
his election to the presidency in 1928 has been the 
leader and stimulus in all phases of the ouai 
work for science and for the community. 


Peace Movements 

Tua 'Peece Year Book, 1937" (London: National 
Peace Council. 2s.) contains a good deal of useful 
information on international affairs and should prove 
a reliable book of reference on the peace movement : 
throughout the world. It inchides directories of 
peace organizations in Great Britain, of national 
organizations, Anglo-foreign societies and local peace 
organizations as well as peace and kindred organiza- 
tions abroad. The appendixes include the text of the 
Covenant of the League of Nations, a bibliography 
of books and pamphlets, notes on the reform of the 
League, the Mandates System, an analysis of the 
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armaments situation and an extensive summary by 
Dr. Hilda Clarke of the report of tlie Royal Com- 
mission on the Private Manufacture of and Trading 
in Arrns. The first pert of the book contains articles 
on international affairs, the situation m Spain 
receiving special attention, and the work of the 
Leagüe of Nations in 1986 is reviewed by Maurice 
Fanshawe. Of special interest to scientific workers 
ip an able article in the second part of the book by 
J. D. Bernal on “Science and Peace’’, in which some 
account ia given of the work of tho Science Com- 
mission of the World Peace Congress. The general 
resolution on the attitude of scientific workers to 
war is given in full, together with the report of the 
Science Sub-Commiasion, and Mr. Bernal indicates 
some of the reeponsibilities of men of science in this 
matter. 


Training in Domestic Science 

In the Bleotrioal Age of July 1, a quarterly journal 
publiahed by the Electrical Association for Women, 
an interesting description is given by Anne R. 
Macarthur df the Glasgow and West of Sootland 
College of Domestic Science, one of the moet important 
women's training colleges m Great Britain. There are 
now three hundred students taking the three years 
(sometimes four years) ‘teaching diploma’ courses. In 
addition to the usual household subjects are cooking 
for sailors and yachtamen, hygiene, eto. The college 
was built in 1911, the rooms being light, airy and 
spaoious, but ib was no sooner finished than it was 
taken over as & War hoepitel. During the past 
.Beesion, 1,697 studente have attended the oollege for 
diploma courses as teachers of domestic science and 
as dieticians. They have the advantage of working 
with every type of equipment which they are likely to 
meet on completion of their course. Electricity figures 
prominently in the 24 kitchens, 5 laundries, 14 sewing 
rooms and in the residences and model flats of the 
College. The College residences are lofty houses 
overlooking Kelvingrove Park and all have bed- 
rooms for one, two or more occupante, pleasantly 
furnished sitting-rooms and modern bathrooms. A 
oommon room with a parquet floor and softly coloured 
furnishings extends the full width of the building. 
On the roof, a bijou isolation hospital, with a small 
electrically equipped kitchenette offers comfort and 
most hygienic conditions to invalids. 


Natural History in the Schools 


THs annual reporta of two school societies, the 
Marlborough College Natural History Society and 
the Rugby School Natural History Society, suggest 
that the schools are taking their due place in the 
traming of the naturalists of the future. Both 
Societies have had a busy year. Marlborough has 
dropped from the report the local hand-lista, which 
must have given to young collectors many a useful 
pointer towards identification of species, and it has 
discovered that the members prefer an informal 
ramble to the massed expedition of a formal fleld 
day, which is all to the good from the point of view 
of training observation. Rugby includes long lists 
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of the seaweeds and marine fauna of Port Erin, 


which do not seam to be particularly appropriate, 
although the intróduction on the zoning of marine 


_ forms illustrates a useful type of observation. Both 


feparta contain records of the local fauna made by 
members, and both Societies have a useful credit 
balance on the year’s accounta, notwithstanding that 
Rugby spent more than £400, mostly in erecting a 
new vivarium and in altering and redecorating the 
rooms of various sections. 


Agricultural Research in Great Britain 


Tma annual reports on the work carried out at 
the various agricultural research institutes in the 
United Kingdom during 1934-85 have now been 
published (H.M. Stationery Office. 5s. net). The 
volume also includes reporte of certain other agri- 
cultural investigations carried out under the auspices 
of the Agricultural Research Council, and an account 
of the research activities of the agricultural advisory 
officers. In view -of the scope of the work described, 
it has of necessity been published in summarized 
form, but those desirous of further information will 
find references to the origmal papers in the appro- 
priate section, and the names and addresses of the 
directors of the institutes to whom inquiries may be 
sent. 


Grants for Metallurgical Research 


Tus Iron and Steel Institute offere annually a 
limited number of grantas fram the research fund 
founded by the late Mr. Andrew Carnegie in aid of 
metallurgical research work. The object of the 
scheme is to enable students who have passed through 
a college curriculum, or have been trained in industrial 
establishmenta, to conduct researches on problems of 
practical and scientific importance relating to the 
metallurgy of iron and steel and allied subjects. The 
value of the grant will depend on the nature of the 
proposed research work, but the maximum amount 
granted in any one year will as a rule, not exceed 
£100. Applications for grants must be made before 
September 30. Further information can be obtained 
from the Secretary, Iron and Steel Institute, 28 
Victoria Street, London, 8.W.1. s 


Third Prehistoric Congress of the Far East 

Tt third Prehistoric Congress of the Far East 
will take place at Singapore on January 24-20, 
1988. Membership of the Congress is confined to 
delegates nominated by their respective Governments 
or by scientific societies and institutions. Other 
anthropologists and prebistorians, however, will be 
allowed to attend the seasions of the Congress as 
visitors. They will enjoy all the privileges of members 
of the Congress, with the exception of the right to 
vote. The official languages which will be recognized 
are English, French and German. There is no sub- 
scription. Applications for invitation should be 
addreased to the Director, Raffles Museum, Singapore, 
Straits Settlaments. 
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Metal-Ammonia Ions E 

In connexion with the letters from F. J. Gerriok 
and from Dr. J. 8. Anderson, N. L. Spoor and Prof. 
E. V. A. Briscoe published in Naronu of March 20, 
1037 (p. 507), Prof. A. A. Grünberg, Kovensky 
pereulok 22, log. 12, Leningrad, has been good 
enough to give referenoes to several papers by him- 
self and his collaborators which are for the most part 
inaccessible to English readers. In these, during the 
last seven years, it has been shown experimentally 
that the ammines of platmum and rhodium may 
undergo acid-dissociation by a mechaniam similar to 
that inferred from the exchange experiments on 
cobalt ammines. Prof. Briscoe and his collaborators 
state that they are glad to learn that their entirely 
independent experiments afford, both qualitatively 
and quantitatively, so satisfactory a confirmation of 
already published. Of the more recent references he 
gives, one (A. A. Grinberg and D. T. Rjabtechikoff, 
Acta Physico-Ohimioa, 8, No. 5, 555; 1935), whioh 
is in German, and may be seen in a few British 
libraries, should certainly be consulted by chemists 
interested in this subject. 
Medical Research in India 

Tua first annual report, for 1935-86, of the Indian 
Institute for Medical Research has been issued by 
the Governing Body. The Institute in Caloutta 
commenced work on January 1, 1985, with a ‘diag- 
nostic’ section, for helping medioal practitioners, and 
four research departments, and a brief survey of 
research work carried out is given. This includes the 
preparation of a potent anti-cholera serum, trials of 
which are now being carried out, a vaccine for the 
treatment of oriental sore (leishmaniasis), nutritional 
researches, with the discovery that some common 
Indian fruita contain a high content of vitamin C, 
and the mechanism of antigen-antibody combination, 
Announcements 

THa second International Oongress of Cosmo- 
biology will be held at La Malou on September 19-21. 
Further information can be obtamed from Dr. M. 
Faure, La Malou, Hérault, France. 


Tma second International Scientific Congress of 
Alimentation will be held in Paris in the second 
fortnight of October and will consist of the following 
Bir sections; physiology of feeding, rules for normal 
feeding, feeding in the colonies, the teaching and 
social importance of food hygiene, and the protection 
and supervision of articles of food. Further informa- 
tion can be obtained from M. Alquier, 16 rue de 
l'Estrapade, Paris 5e. 

THa one hundred and fiftieth anniversary of the 
birth of the celebrated Oech physiologist and 
histologist Johannes Evangelista von Purkinje will 
be calebrated by a series of ceremonies and addresses 
at Prague, Brno and Bratislava on September 24-28. 
Further information oan be obtained from the 
secretary, Dr. Jarmila Peotnickovà, 32 Katerinka, 
Praha II. 

Tum Serbian Royal Academy of Sciences, which is 
composed of four academies—those of social science, 
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natural ecienoe, philosophical science and fine arta— 
recently celebrated the fiftieth anniversary of its 
foundation in the presence of the Regent, Prince 
Paul of Yugoslavia, Dr. Radenko Stankovitoh, 
formerly professor of the Faculty of Medicine at 
Belgrade, the Patriarch of the Orthodox Church, and 
& number of other well-known scientific workers and 
high officials of the Balkan countries. 


Ta% library of the Radcliffe Observatory, Oxford, 
is about to be transferred to its new quarters in 
South Africa, and publications intended for it should 
now be addressed to “The Radoliffe Observatory, 
Pretoria, South Africa”, instead of to Oxford. 


A LBOTURE OOURSH on industrial law has been 
arranged by the Industrial Welfare Society at ite 
headquarters, 14 Hobart Place, 8.W.1, beginning on 
October 4 at 6.80 p.m., for ten weeks, and will be 
conducted by Mr. H. Samuel, barriter-at-law. 
Further information can be obtained from the 
secretary of the Society. 

Aw exhibition of Egyptian antiquities newly found 
at Armant by the Bir Robert Mond Expedition has 
recently been arranged at the Archsologioal Institute, 
St. John's Lodge, Regent’s Park, London, N.W.1, by 
the Egypt Exploration Society. The exhibition will 
remain open until September 25. Admission and 
catalogue are free. 


Wa have received & communication from the 
Secretary of Bt. Joseph's House, Diocesan Home 
for Boys (a home for orphan and destitute boys), 
126 Baker Avenue, Salisbury, Southern Rhodesia, 
stating that it is proposed to encourage the boys in 
the study of science, including microscopy. The 
Secretary would be grateful for gifts of small micro- 
scopes which any reader may be prepared to present 
to the Home. 


Tus Sir William White Post Graduate scholarship 
in naval architecture (1987) of the Institution of 
Naval Architects has been awarded to Mr. Allan M. 
Baxter, of the Royal Technical College, Glasgow. 


Tum following scholarships for 1987 have been 
awarded by the Institution of Electrical Engineers : 
Duddell Scholarahip to R. 8. Peacock, King’s School, 
Ely; Swan Memorial Scholarship to Dr. B. C. 

*Robinson, Armstrong College, Newoastle-on-Tyne ; 
William Beedie Eeson Scholarship to R. P. Kinsey 
of Evershed and Vignoles Ltd.; Silvanus Thompson 
Scholarship to J. R. Catlin, of Igranic Co. Ltd.; 
David Hughes Scholarship to L. Lieberman, Queen 
Mary College, London ; Salomons Scholarship to 8. G. 
Bittlee, College of Technology, Belfast ; War Thanks- 
giving Education and Research Fund (No. 1), Grant 
of £50 to J. E. Parton, University of Birmingham ; 
Paul Scholarship to T. H. Fulford, Acton Technical 
College, London. - 


Emnatom.—Dr. Gwyn Williams informs us that the 
MS. of his letter “Kinetics of Oatalysed Polymerize- 
tion of Styrene” (NATURE, Aug. 28, p. 868) contained 
an error. The polymers produced have molecular 
weights of the order 3,000, not 5,000 as prmted 
(p. 864, ool. 1, line 10). 
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Letters to 
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the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 
correspond 


He cannot undertake to return, or io 


with the writers of, rejected manuseripts 


intended for this or any other part of NATURB. No notice is taken of anonymous communications. 
Novas OW POINTS IN SOMH OF THIS WENX'B8 LETTERS APPHAR ON P. 428. 


CORESHSPONDHNTB ARH INVITED TO ATTACH SIMILAR SUMMARIMBS TO THEIR COMMUNICATIONS. 


The Light thought to have been seen in the 
Neighbourhood of Alternate Current Magnets 
Tua late Prof. 8. P. Thompson showed that visual 
effecte (excitation of the optic nerve) were produced 
when the head was placed in an alternating magnetio 
field.1 He said, further : 

"Nearly four years ago Prof. Birkeland of Christi- 
anis told me that his workmen at the nitrate factory 
at Notodden declared that they could see lights over 
the choking coils used to limit the currente supplied 
to the electric furnaces. This may have been in 
reality a subjective phenomenon similar to that now 
recorded.” 

No doubt the view expressed by Prof. Thompson 
is the most probable. It seemed worth while, how- 
ever, as & ‘fool experiment’, to see whether objective 
lights could be detected by prolonged photographic 


exposure. 

Dr. W. H. Hatfield, to whom I casually mentioned 
the idea, was so kind as to interest himself in it, and 
he had a suitable alternate current et oon- 
structed at the Atlas and Norfolk Works, Sheffield. 
The iron waa, of course, laminated, the gap between 
the poles bemg about 0-7 mm. wide and about 
8 mm. deep. The mean flux density through the 
cycle was 4800 lines per sq. om. 

The top of the magnet was flat, so that a photo- 
graphic plate could be brought right up to the gap, 
the lines of farce being parallel to it. An Ilford 
hypersensitive tio plate was used, with a 
thm sheet of ‘Cellophane’ between it and the magnet. 

If the effect exsted, there should have been a 
dark line on the plate, corresponding to the gap. 
were enh cp More Me E Sc ee e 
positive result was obtained. Some test 
indicated that a lumingeity fairly distributed through 
the visual spectrum and just bright enough to be 
Bean by & well rested eye should have impreased the 
plate easily in twelve hours. The actual exposure 
was some sixty times greater. It appears moet 
improbable, therefore, that any objective lights can 
exist. Perhaps moet readers of NATUEN would have 
been content to assume that in the first mstance. 

RAYLEIGH. 

Terling Place, Chelmsford. 

August 17. 
1 Proo Hoy. Soc., B., 88, 396 (1910). 


Cosmic Rays and Magnetic Storms 

B. E. Farnsusu! has noted a systematic decrease of 
cosmic ray ionization at Oheltenham, U.S.A., and 
Huancayo, Peru, simultaneous with & dearease of the 
earth’s horizontal magnetic force (H.FE.), duri 
ee Pomi of April 1987. V. F. Hees an 
A. ir! have confirmed the existence and 
world-wide character of the coamic r&y decrease by 


observations on the Hafelekar near Innsbruck. They 
agree with Forbush in concluding that the study of 
these coamio ray changes during magnetic storms wil 
give valuable information on the spectrum of the 
cosmic radiation. 

It promises also to settle an important unsolved 
question which bears closely on the mode of origin 
of magnetic storms themselves. The moet intense 
disturbance of the earth’s surface fleld during & 
magnetic storm usually occurs in polar regions; but 
this 18 not the part of the disturbance with which 
the greatest change in the energy of the magnetic 
field round the earth is associated. The energy change 
depends mainly on the general decrease of H.F. that 
occurs in all latitudes during and after the main 
phase of a magnetic storm?. The polar magnetic 
disturbance appears to be due to electric currents in 
the earth’s atmosphere, but it is not known where 
the general decrease of H.F. is produced, except that 
the mam cause is above the earth‘. It may be im the 
highest layers of the ionosphere or right outside the 
atmosphere. 

Ferraro and I have tentatively suggested’ that ıb 
may be due to a ring current encircling the earth at 
oe ENS aud eae Ga n ORE 
of postive and negative ricus M drei 
directed orbital motions. earlier 
petiolo Hing curtent o Euch lies rude oom- 
posed of charges of one sign only. I have oriticized 
this hypothesis on various grounds? +, one being that 
it would imply an appreciable modification of the 
earth's field, during & storm, throughout an immense 
volume of gurrounding spece, in a manner likely to 
alter considerably the normal paths of coamic rays. 
The present observations give & quantitative relation 
between the change in cosmic ray intensities and the 
magnitude 8H of the decrease in H.F. at the T 
during & storm; they should, with the aid of such 
calculations of cosmic ray paths as have been made 
by Stermer and by Lemaitre and Vallarta, lead to 
an estimate of the distance of the currents which 
reduce the H.F. 

Below these currente the H.F. is reduced, above 
them it is increased, and there the maim component 
of the earth’s fleld corresponds to a doublet of mag- 
netic moment M + &M exceeding the earth's normal 
moment M. It is presumably this increase 38M, in 
this outer , which accounts for the decrease of 
commis ray mtensities. 

Theoretical discussion of the cosmic ray change 
might conveniently be based on the followmg simple 
model of the earth’s fleld during & magnetic storm. 
It is not intended to represent all the important 
actual features of the field, even if the currente con- 
cerned are located in the high ionosphere, and still 
leas if they are ring-currenta outside; but it should 
give the order of magnitude of the radius a’ at which 
the currents are located. 
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Take one third of the equatorial decrease of H.F. 
to be due to induced internal currente (having an 
equivalent magnetic moment —ja'5H), and two 
thirds to be due to external currente. Take these 
to be distributed over a concentric spherical shell of 
radius a’, the current intensity being proportional to 
the cosine of the latitude; the field within the shell 
will be uniform, — F, and outside it will be that 
of the doublet of moment --$a"73H. ‘Thus, for 
r > a’, the equivalent doublet of the total field will 
"be M + 3M, where 8M = dca D In this 
region the existing theory is applicable, with 
this in M. For a « r <a’, the field will be 
that of a doublet M — ja'5H and a uniform field 
- $H; im this region special calculations are 
needed. The important point is to determme whether 
a’/a is but little greater than unity, which would 
indicate that the currents are in the high ionosphere, 
or of magnitude 2, 3 or more, which would favour 
the ring-current hypothesis of the main phase of 4 
magnetic storm. 


Imperial College of Science, 
South Kensington, 
London, 8.W.7. 

Aug. 28. 


B. CHAPMAN. 


1 Pkys. Rev., K1, 1108 (1937). 

* NATUR, 140, 316 (1937) ‘ 

* Terr, Mag., 37, 260 (1022). 

* Terr Mag., 40, 549 (1035). 

! Terr. Mag., 88, 77-97, 171-186 (1081) ; 
æ 79 96 (1033). d 

* Arok. Sot, Phys , IÆ, 277 (1911). 


37, 147-155, 411—429 (1082); 


The Cluster Theory of Imperfect Gases 
Dauviatiows from ideality of real gases are y 
&ttributed to the effeote of the volume of mole- 
cules and to the attractive forces between them. 
The volume effect has been described fairly simply 
and accurately, but explanations put forward as to 
the way in which the attractive forces act are open 
to criticism. One of the older common explanations! 
is that the unbalanced attraction inwards on the 
molecules near the boun wall results in their 
bemg slowed down before hit the wall, thus 
giving & lower contribution to the preesure than they 
would in the absence of attractive forces. As stated, 
this appears to be a violation of the Principle of 
ion of Energy. Another way of expreasing 
what is probably the same thing, is often preferred’. 
In this, the deficiency in pressure is attributed to a 
lower concentration in the boundary layer arising 
out of a relatively higher potential enetgy in this 
layer, due to the attraction inwards. These explana- 
tions ignore the fact that adsorption measurements 
show that all known walls exert a strong attractive 
force on all gaseous molecules and that the con- 
centration m the boundary Idyer is invariably higher 

than that in the body of the gas. 

. Extensive mathematical treatments of the pro- 
eorr Con, and oft. Hie are amo 
m?, Core’, and others’. . These are based on 

the well-known statistical law that EE seared 
of finding molecules in an element of volume de is 
proportional to e—4X/&T de, where X is the potential 
energy of the molecule. The treatment leads to the 
expected result that moleoules are more likely to be 
found in an element of volume within the range of 
moleoulor atiraokon than in a volume outside this range. 


NATURE 


SEPTEMBER 4, 1937 


It also gives values for the ‘second virial coefficient’ 
of gases; a coefficient to which ( b— 2 fep) of van der 
Waals’ equation 18 in approximation. . 

Attempts at obtainmg a kinetic picture of the 
above result lead to an interesting conclusion. Con- 
sider any molecule m a gas moving with a definite 
velocity. As it enters a region of lower potential 
energy such as occurs in the neighbourhood of 
another molecule its kinetic energy increases. During 


the whole of the period while -it is im this region, 


except for the small fraction of time of actual collision, 
the molecule moves faster than before the collision. 
If this were the complete picture, molecules would 
spend less time in an element of volume within the 
range of molecular attraction. It might be argued 
that & consideration of all types of collisions would 
give & mean different from this. Calculations of & 
number of typical cases have, however, failed io 
reveal any exceptions. As an extreme example, 
overtaking and overtaken molecules spend a longer 
time than usual inside the range, but they would 
Spend S MM Mengen RN ui de ee wee 
were no attractive forces. 


It is obvious from the above argument that mole- 
cules normally avoid elements of volume in the 
neighbourhood of a ing molecules, a fact that 
should give'rise to & correction term of the same sign 
as the ‘b’ term of van der- Waals’ tion. The 
observed sign is, of course, the opposite. This can - 
only be explained by assuming that a molecule, while 
in a range of low potential , 80metimes loses part 
of ita kinetio energy by collision with a third body, 
forming & stable ‘cluster’ with the other molecule. 
These clusters have a comparatively lang life and 
more than compensate for the effect described above, 
giving & net result of the right sign. For complex 
molecules third- body collisions are , 88 
the energy be temporarily transferred to another 
doarea ‘of freedom of the system. 

This phenomenon of stabilization is a eral one 
entering into all kinds of equilibria gavolving flelds 
of force. In the simple case of any molecule moving 
downwards in an isothermal box in & gravitational 
field, ite vel. will increase and, in the absence of 
collisions, it normally spend less time in the 
region of low potential energy. The Boltzmann dis- 
tribution arises from the fact that a few molecules 
lose so much energy on collision with the walls that 
they are unable to rise to the top against the fleld, 
and spend therefore a much longer time at the 
bottom. 

The exstence of clusters has been postulated by 
many writers to explain their observations on various 
ee Van der Waals* himself 

believed them to exist near the critical point; he 
used the term Soheinassoztation. In the derivation 
of van der Waals’ ion of state by Herzfeld 
and Smallwood’, the formation of clusters is realized. 
Volmer! discusses the likelihood of molecular aggre- 
gates acting as condensation nuclei in pure super- 
saturated vapours. The possibilities m the Cluster 
Theory to explain the behaviour of gases have not, 
however, been generally realized and the theory is 
not to be found m elementary textbooks. 

Tri- and tetra-molecular clusters are formed in & 
similar manner, particularly at higher preesures. At 
normal preasures, di-molecular clusters predominate, 
a faot bien. with tho Maas Law, leada A6 onosto an 
equation of state of the type of van der Waals. 


SEPTEMBER 4, 1937 


It is to discuss elsewhere the ways in 
which the Theory permite simple treatments 
of other physical properties of gases, such as specific 
heat, viscosity, light scattering, the Joule-Thomson 
effect, and the preasure-broadening of spectral lines. 

C. F. Goopmva. 


Bir Wilham Ramsay Laboratories 
of Inorganic and Physical Chemistry, 
University College, 

London. 

June 15. 
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* Fowler, Na MAREA rs S S51 Go). 
* Keesom, W. H., Plus. Z., 98, 120 and 643 (1021) ; 83, 225 (1023) 
1 Oare, A. F., Phil. Mag., 48, 256 (1923). 
t A brief treatment ts Herxfeld and Smallwood, “Physical 
Chemistry” by H. 8. Taylor, gym by Torula a 
* Van der Waals, Nobelpredarede (Leipzig, 1911). 
' Volmer, S. Xiektroohem., 36, 555 (1929). 
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A Method of obtaining Polarized Neutron Beams 


RECENT progress in cooling methods have made it 
possible to obtain temperatures where kT becomes 
comparable with the energy separation, due to space 

tization of nuclear spins in high magnetic 
de. The nuclei will, under such conditions, 
occupy the lower levels of space quantization more 
abundantly than the higher ones, provided that 
temperature equilibrium between the attico of the 
cooled substance and its nuclei is obtainable." This 
effect is equivalent to a polarization of the nuclei, 
and might be useful for obtaining highly polarized 
neutron beams without great loss of intensity. 

Should the nuclei in question have a resonance 
level for ion of alow neutrons (thus absorption 
by an S-level) it would be expected that the capture 
cross-section would be very dependent on the relative 
orientation of the neutron spm and the spin of the 
capturing nucleus. In the special case of an unexcited 
nucleus having the spin 1/2 and the 
nucleus—formed by slow neutron capture—the spin 
0, the cross-section should be zero for neutrons the 
spin of which is parallel to the nuclear spin, whilst 
it should be normal for neutrons of opposite spin 
orientation. A substance the nuclei of which are 

will thus polarize a beam of slow neutrons 
P det selective absorption of one component of spin 
orientation. The degree of polarization will only 
depend on the ratio of occupation of the two levels 
of space quantization, 

In the rare case of a group of thermal neutrons 
principally due to one nuclear resonance level, this 
method will furnish polarized beams of thermal 
neutrons, as the method proposed by F. Bloch. In 
most casea, however, only neutrons belonging to 
one particular resonance level—thus neutrons having 
energies of several volta—will be polarized. Pre- 
cession experiments with such neutrons will permit of 
measurements of their velocity. 


Added in proof :-Halpein and Johnson‘ point out 
that some paramagnetic salts could give higher mag- 
netic scattering cross-sections for slow neutrons than 
iron, the atomic factor being bigger, At ordinary 
temperatures scattering of slow neutrons by pare- 
magnetic salts will not furnish polarized neutron 


NATURE 


425 


beams. It might, however, be useful to employ for 
the polarization method proposed by F. Bloch? 


paramagnetic salia magnetized at very low tempers- 
tures instead of magnetized iron. 


Haws v. HALBAN, JUN. 

Institute of Theoretical Physica, 

Co 
August 14. 

1 Kurt, N. and Simon, F., Proc So, A A, 149, 152 (1935) 
de Hass, W. J. and Wiergna, H. O., tent TR 'Oongr. Int, Prod, 
an oma 

` and Teller, H., Proc. Roy Sec, A, 188, 620 (1938); 
TEM Physics, 8, 996 (1936). 

Bloch, F, Phys. Rea., 60, 359 (1986). 


* Halpern, O., and Johnson, M. H , jun, Pkys. Rev , E8, 52 (1937). 


Circular Ultra-sonic Grating in Liquids 

A. ZéSek and V. Petrkflka have recorded observa- 
tions of radial and torsional vibrations of annular 
quartz plates cut perpendicular to the optical axis 
and have found that, with radial oscillations, standing 
ultra-sonic waves, which can be rendered visible by 
means of precipitated lyoopodiurm, are formed in the 
hole in the middle of the orystal plate. 





A closer investigation of the acoustic fleld showed 
that one was dealing with a complicated phenomenon, 
and that the ultrasonic waves might be caused not 
only by radial vibrations but alao by other types of 
vibrations, thus forming imteresting figures of 
lyoopodium. This fact was the reason for Pe. 
ultra-sonio waves in both gases and liquids, 
observing them closely. These experimente have 
shown that the ultrasonic waves formed in xylol, or 
better in & mixture of xylol and carbon tetrachloride, 
oan be observed not only m the hole but also around 
the crystal plate. In the case of radial vibrations, 
only concentric circles are produced. If we make 
use of other types of vibrations, not only cancentric 
circles, but also diametrical lines may appear (Fig. 1). 
This phenomenon is in all probebility connected with 
the electrical axis of the quartz crystal. The circular 
grating formed in the liquids by the standing waves 
will be further utilized in diffraction experimenta. 

J. Osnkovsxi. 


Institute of Physica, 
Charles’ University, 
Prague. 

July 28. 
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Vitamin E Deficiency in the Suckling Rat 


Ir has been reported previously!” that 
deficiency of vitamin E in the doe rat leads to the 
production of abnormal young. This abnormality 
1s associated with both anterior pituitary deficiency 
and thyroid deficiency. It is most marked when the 
litter is about eighteen days old and usually results 
in death three or four days later. 

Since at birth the young, though small, appear 
otherwise normal, it seamed possible that the 
abnormality develope after birth and might be pre- 
vented if the young were fed by & normal doe. An 
E-deficient rat had a litter of three—two males and 
one female. Five days after birth, the two males 
were exchanged for four males from the normal 
breeding stock which were born on the same day. 
The stock mother then had her own females and the 
four normal males. All the young suckled by the 
E-deficient doe were abnormal at 16 days, and all 
were dead two days later. The thyroid glands were 
ex&mined histologically and all showed the hypo- 
plasia typical of this condition. All the young suckled 
by the normal rat grew well and showed no sign of 
abnormality. The experiment was repeated, with the 
same result, when the females from the two litters 
were exchanged on the fifth day, and again when the 
young were transferred on the day of birth. 

This experiment shows that the young of vitamin 
E-defloient rata are born normal, but that thyroid 
and anterior pituitary deficiency develop as & result 
of the lack of some ecasential constituent of the 
mother’s milk. This missing factor is almost un- 
doubtedly vitamin E sinoe lack of this vitamin resulte 
m similar changes in these glands in the adult rat, 
although the accompanying symptoms of stunted 
growth, uncalcified skull, clenched feet and weakness 
are not observed because the animal has already 
attained maturity. 

M. M. O. BARRIS. 

Physiological Laboratories, 

The British Drug Houses, Ltd., 
Graham Street, London, N.1. 
Aug. 10. 


1 Barrie, M. M. O., NATURE, 189, 286 (1937). 
1 Barre, M. K. O., Lancet, H, 251 (1087), 


Vitamin P 
Wa have reported previously that certain flava- 

nones (vitamin P) greatly infiuenced symptoms of 
experimental scurvy. This latter oondition was inter- 
preted as a mixed O and P aviteminoeis. At our 
request, our experimente have been repeated by 
several laboratories. The results were partly cor- 
roborative and partly negative. The reason of this 
discrepancy is now cleared up. "Vitamin P requires 
for its activity the presence of traces of ascorbic acid. 
A sourvy diet frequently contaims such traces which 
in themselves bave no influence on the development 
of sourvy, but enable vitamin P to act: In the entire 
absence of ascorbic acid, vitamin P ıs imactive. 
Quantitative data will be published elsewhere. 
Previous conclusions are upheld. The object of this 
note is to prevent superftuous discussion. 

A. Buwreirn. 

A. Szant-Gydrevi. 


Szeged. 
August 12. 
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Choline Esterase Activity of Superior Cervical Ganglia 


By a direct chemical micro method the maximum 
choline esterase activity of the superior cervical 
ganglion of the cat has been measured and found to 
be, on the average, equivalent to the splitting of 
0-10 Y of acetylcholine chloride per sec. per mgm. 
of fresh tissue. Tho full experimental details will be 
given in another publication. 

This may be applied to the data of Brown 
and Feldberg!, who found that the greatest output 
of acetylcholme from the ganglion perfused with 
eserinized Locke’s solution occurs in the first 5 
minutes of preganglionic stimulation at 17 per sec. 
In this tine 0:ly was liberated from a ganglion 
weighing 12-9 mgm. Hence the time required for 
the splitting of the acetylcholme liberated by one 
nerve impulse would be 





O-ly 
IZ 5 mgm x(0 10x10" yfmgm o) x (300 x 17) sumulaGons 


: 70015 gru! 


provided that the enzyme and substrate are localized 
sufficiently so as to obtain a complete combination 
of the two, that is, theoretical maximum velocity of 
hydrolysis. Actually, the velocity falls when the 
concentration becomes lees than a certain value; 
hence 0-015 c representa a limiting least time whith 
might be merely approached in actuality. Co 

to the refractory period of the ganglion, which Brown! 
has found to be of the order of 2a, it is apparent 
that the enzyme need operate only with an average 
rate of about 0-75 per cent of ita theoretical maximum 
velocity in order to destroy the acetylcholine liberated 
by a nerve impulse within the refractory period. After 
the first 5 mmutes, the quantity of acetylcholine 
liberated per impulse falls until finally only about & 
fifth of the imitial amount is set free!; under these 
conditions the enzyme could hydrolyse the acetyl- 
choline withm the refractory period at about 0:15 per 
cent of 1be maximum velocity. 

From the foregoing ıt would appear that the 
enzyme t 18 sufficient to destroy the acetyl- 
choline liberated by a nerve impulse within the 
refractory period. However, it must be borne in 
mind that for the conditions of mmimum velocity of 
hydrolysis, as in the case of an even distribution of 
enzyme and substrate throughout the tissue, the 
reaction velocity would be very far indeed from the 
maximum one, because of the low substrate con- 
centration and affinity for the enzyme. In this case 
the time (4&4) for splitting 99 per cent of the substrate 


is given by : 
1 K,458 
"A dS, 
= V max I S 
^ 


where Vmax. repteeente maximum velocity of hydro- 
lysis, K, the Michaelis constent for the affinity 
between enzyme and substrate, S the substrate oon- 
centration at any moment, S, the original substrate 
concentration, and S, 1 per cant of S,. It follows that : 


a d 8, = _ 4:8, + 0:995, 
Se cU EI Vue ^ 
Since the value of K,, which I am now investigating, 
is unknown for the enzyme from the source in 
question, it’ 18 sufficient for a rough calculation to 
assume it to be of the same order of magnitude as 
the K, already found in the case of human serum’, 
namely, 0:001, from which t, becomes about 8 sec. 
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In order that this time be reduced to 26, it would 
be for the enzyme and substrate to be 
concentrate within a smell portar oF the “bal 
ganglionic volume, such as at the nerve endings. 
Already evidence for a localization of this type has 
accumulated 4.5. 

The calculation given above is merely an approxi- 
mation, and serves only to show the enormous gap 
between the time for splitting under minimum and 
maximum conditions, and the necessity for lovceliza- 
tion of enzyme and substrate within the ganglion 
cell uf the theory of chemical mediation is to hold. 

Davin Grrox. 

Carlsberg Laboratory, 

Copenhagen. 


- 


Brown, G. L. and Feldberg, W., J. Physiol., 88, 205 (1036). 


Choline Esterase in the Central Nervous System 


Tum theory of transmission of nervous impulses to 
the voluntery musoles postulates the presence of a 
high concentration of choline esterase in nerve end- 
"ings or their neighbourhood?. We have previously 
demonstrated the accumulation of choline esterase 
at the end plates of muscle?. We have now compared 
the rate oF fydrolysis of acetylcholine in the grey 
and white matter of the spinal cord of the dog and 
found the concentration 10-20 times higher in the 
grey matter. 100 mgm. grey matter hydrolyse 
7-9 mgm. acetylcholine in one hour, while 100 mgm. 
white matter split only 0-4—0-9 mgm. 

In the central nervous system, as in muscle, 
choline esterase is found in high concentration in the 
tissue that contains nerve endings. This suggests that 
in the grey matter the enzyme may have a similar 
functional significance as at the end plates of muscle, 
that is, the rapid removal of acetylcholine, and that 
this substance may act as transmitter of nervous 
impulses in the central nervous system. 

In the nervous system of crustaceans (lobster) 
there is also a higher concentration of choline esterase 
in the ganglion cells than in the nerve fibre. 

D. NAOHMANBOHN. 
Laboratory of General Physiology, 
University of Paris. 
July 28. 
aoe G. L., Deje, H. H., and Feldberg, W., J. Physiol , 87, 304 
Mmi A., and Naelmnansohn, D., O.R. Soc. Biol., 198, 042 


Specificity of the Salicylic Aldehyde Reaction of 
Csonka-Straub 

Soma time Straub (in Szent-Gyorgyi’s labora- 
tory) described a oolorimetno for the 
determination of pyruvic acid, similar to the method 
previously proposed by Ceonka for the determination 
of acetone. In the presence of salycyolio aldehyde 
and concentrated potassium hydroxide, both sub- 
stances develop & yellow colour, suitable for oolori- 
metry. Having met with the necessity of determining 
pyruvio acid in the presence of several other keto- 
acids, I have made a study of the specificity range of 
this reaction and a Hio following results. 
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A positive salicylic aldehyde reaction is obtained 
with all compounds containing a OH;CO group 
linked directly to a hydrogen or carbon atom; for 
example, acetaldehyde, acetone, ethyl acetoacetate, 
methylherylketone, diacetyl, acetophenone, pyruvic 


- acid, levulinic acid. The reaction is negative: (1) 


with carbonyl compounds that do not contain the 
above-mentioned group—formaldehyde, propionic 
aldehyde and higher homologues, ketobutyrio acid 
and all higher ketoaoids, fructose, dihydroxyacetane, 
acetonedicarboxylic acid; (2) with compounds con- 
taming a CH400 group linked to oxygen or nitrogen, 
that is O- and N-acetyl compounds, the OO group of 
which is not & genuine carbonyl group ; for example, 
acetic acid, acetylglycine, acetylcholine, acetylsah- 
cylio acid, triacetin. 
The mechaniam responsible for this very definite 
of reaction specificity is obviously the following. 
Tithe tetas oF lis eset on audi do aldehyden 
condensed with the carbonyl compound to an ory- 
benzylidene derivative (Perking' reaction) : 


OH 
K _ X -0H0+R.CH,.00 ... — 
OH 
(C -GHeo ode 
R 
If & menthyl up be attached to the carbonyl 


of the original compound, that is, in the cage 
ReH, enolization will ensue in a strongly alkaline 
medium, leading to the formation of an enolate, the 
intense colour of which is due to the system 
of cumulated double bonds : 


. +H,0. 


With R other than a hydrogen atom enolization and 
the formation of the cumulated double bond system 
is ruled out and no oolour will appear, even though 
benryhdene condensation had taken place. With 
O- and N-acetyl com neither the condensation 
nor the enolixation is obtained under the conditions 
of the colour test. 

The salicylic aldehyde reaction is a sensitive test 
for the itative (and in many instances for the 
quantitative) determination of any methyl-carbonyl- 
derivative in the absence of other substances belong- 
ing to the same group. The reaction is very important 
as & valuable means for distinguishing these com- 
pounds from the homologous or subetituted carbonyl 
derivatives. The specificity range outlined above 
should be especially kept in mind when making use 
of the reaction for quantitative studies on the meta- 
bolism of pyruvic acid, which may give rise to sub- 
stances such as acetaldehyde, acetoin, &oetoaocetio and 
acetopyruvic acids and acetone, all falling within the 
specificity range of the Csonka-Straub reaction. 

A. E. BRAUNSTEIN. 

Laboratory of Oxidation-Reduction Processes, 

All-Union Institute of Experimental Medicine, 

Moscow. July 30. 
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A Cage Colony of Anopheles gambiz Giles 

MaTHIS! has reported the successful rearing of 
A. gambia under laboratory conditions. He fed the 
adults on a guinea pig and found that mating occurred 
Be oe ee For some years now I have 

attempts to establish a laboratory colony of 
this species without any success. Great difficulty 
has always been in getting caged adults 
to feed. "Bs follówiid anus have bsen wid : 
shaved guinea pigs, rabbits, goats and human beings. 
When feeding did take place, no fertilized eggs were 
recovered. Recently a further attempt has been 
made, and this has proved successful. 

Adult gambia reared from eggs, obtamed from 
gravid females captured in the field, were placed in 
an indoor cage lined with asbestos measuring 6 ft. x 
b ft. x5 ft. The temperature in the cage was kept 
constant at 25? O. by means of & radiator connected 
to & thermostat. Large bird-baths and ferns were 
placed inside, yet the humidity of the air in the cage, 
as measured by a sling hygrometer, never rose above 
40 per cent. 

For & month the insects were given the opportunity 
of feeding on & human being every evening, and they 
very seldom took advantage of this. At the end of this 
period, however, nearly full-grown larves were seen in 
one of the bird baths and very robust adulta resulted. 

After this date a small pig was introduced and the 
mosquitos fed very readily. Hight days after intro- 
duction of the pig, first-stage larve were seen in the 
breeding dishes; these represented the second 
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generation in captivity. Since that date hundreds 
of larve have appeared and third generation adulte 
are now ready to deposit eggs. The colony is regarded 
as being firmly established. 
Borma Dz Munox. 
Malaria Research Station, 
(South African Institute for Medical Research), 
Eshowe, Zululand. 
August 6. 
Maths, O., 0. R. Soc. Biol., 181, 21-22 (1938). 


The Position of Genetics 

Tus attacks of Lysenko on Vavilov and other 
Russian genetioiste reported in Natrona of August 21 
are not wholly dissimilar to Dr. H. Dingle's attack 
on Prof. E. A. Milne in a recent issue of this journal. 
Vavilov was accused of being anti-Darwinian, Milne 
of going back to Aristotle, in neither case perhaps 
with full justification. If these attacks have led to 
& curtailment of Vavilov’s work, the situation of 
genetics in the Soviet Union is indeed serious. If 
not, hard worda break no bones, and the outlook for 
genetics in Moscow is at any rate no worse than in 
London, where I understand that the only depart- 
ment of genetics in the University is shortly to come 
to an end. 

J. B. 8. HALDANE. 
University Oollege, 
London, W.C.1. 


Points from Foregoing Letters 


Lorp Rayumias has made photogrephio tests to see 
whether, as had been supposed by certain observers, 
there were lights in the field of an alternate current 
magnet. The result was negative. 

Prof. B. Chapman indicates that the decrease of 
cosmic ray intensity noted by Forbush in America 
(United States and Peru) and by Hees and Demmel- 
mair in Austria, during the magnetio storms of April 
1937, should throw light on the mechanism of mag- 
netic storms; in particular, it should show whether 
the world- wide decrease of horizontal magnetic 
intensity during a magnetic storm is due to currents 
in the high ionosphere or to & ring-current right 
outside the earth’s atmosphere. 

The ‘cluster’ theory, which postulates that the 
molecules of imperfect gases oocur in groupe (mainly 
peirs under ordmary conditions), 
to C. F. Goodeve, & dimple treatment of many pro- 
perties of imperfect gases. 

The possibility of obtaining polarized beams of 
neutrons by selective abeorption on passing t 
a substance cooled to very low temperatures, 
nuclei of which have a resonance level for baer tie 
of slow neutrons, is pointed out by Dr. Hans v. 
Halban, jun. Paramagnetio salta magnetized at low 
temperatures might be employed for this purpose. 

Standing ultra-sonio waves produced m xylol, or 
in a mixture of xylol and carbon tetrachloride, by an 
annular quartz plate can be observed within the ring 
and also outside the crystal plate. Mum J. Gefovakd 
submits a photograph obtained with radial vibrations, 
showing that a oonoehtrio circular grating has been 
formed in the liquid ; this can be used in diffraction 
experimenta, 


Further experiments by Mise M. M. O. Barre show 
that the of vitamin E deficient rata are born 
normal but that they develop symptoms connected 
with thyroid and anterior pituitary insufficiency. 
However, if suckled by a normal rat, the young 
develop normally, showing that there 1s a laok of 
some essential constituent (probably vitamin E) in 
the mother’s milk. 

By a micro-chemical method D. Glick has cal- 
culated the rate at which choline esterase enzyme, 
acting on the super cervical ganglion of the cat, can 
split acetylcholine, a compound liberated during 
nerve activity. The time required is well withm the 
refractory period of the nerve impulse, provided the 
known amount of enzyme and substrate are oon- 
centrated at the nerve endings. D. Nachmansohn 
has found an imcreased concentration of choline 
esterase at the nerve and plates of muscles and now 
reports that the grey matter of the spinal cord of the 
dog contains 10-20 times more choline esterase than 
the white matter. He suggests that the grey matter 
may act as transmitter of nervous impulses in the 
central nervous system. 

The salicylic aldehyde reaction which gives & 
yellow colour with acetone and pyruvic acid aks 
Straub) is found by Prof. A. E. Braunstein to be a 
sensitive reaction for any methyl-carbonyl (CH,CO) 
derivative, in the absence of other substances of the 
same group. The author directa attention to the 
fact that, in studying the metabolism of pyruvic acid, 
one should be on the look-out for substances such as - 
acetaldehyde, acetoin, &cetoaoetio and acetopyruvic 
acids and acetone, which also give the Caonka-Btrgub 
reaction. ^ 
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Clan Reciprocity among the Bororo 
Iw an account of the social ion of the 
Bororo Indians of South America, M. CL Levi-Strauss 
refers to certain reciprocal obligations between clans, 
which he considers worthy of intensive study. He 
himself was able only to obtain a few discursive 
notes on the customs this reciprocity entails (J. Soc. 
Américanistes de Paris, N.S., 28, 2). For example, 
when the young men are about to be initiated, the 
chief of the village entruste their instruction to the 
phratry opposite to their own. On the death of a 
member of the tribe, it is customary for a collective 
hunt to be The organization of the hunt 
is entrusted by the nearest relative of the deceased 
to a member of the phratry. The funeral 
emblems are handed to and Pe foe aa Ce eer 
and leader. quse euni fonds 
is the duty of special clans ; but the olan for prim 
the dance is prepared must take part as partners. 
This duality 18 well expreesed in certain dances, in 
which the dancers stand in two lines and exchange 
places in the course of the dance. Each lme or side 
ie exclusively to one phratry. After the danoe, 
are bathed by the membérs of the 
opposito pay, An even closer tie bindmg the 
is formed the mterchange of food. Ata 
elu beer one DE ie ee Dey 
& bowl of food from his own house to the men's 
house, where it is recerved with & ritual ory of wel- 
come. Six or eight men of another clan are then 
fetched to the men’s house, and partake of the food 
with their shell . This exchange of food takes 
place reciprocally between all the clans, though with 
the exception of this ceramony and the giving of 
food to dancers after the dance, all meals are taken 
in the family dwelling. The privileges of the clans 
inolude the exclusive possession of names, songs, 
dances, and emblems and of certain techniques and 
materials. These rights are strictly respected. 


The Human Sex Chromosomes 

Frox a study of spermatogenesis in three 
individuals, Dr. P. C. Koller (Proc. Roy. Soc. Edin., 
57, 194) has deduced some mteresting conclusions. 
The length of the X-chromogome in man is found to 
be 4-5 and that of the Y 1-5y. These chromo- 
somes frequently lie off the metaphase plate m 
mitosis, and in anaphase the Y frequently lags. In 
the l e stages of meiosis the X and Y 
are precociously condensed. They are divided into 
pairmg and non-pairing regions. The non-pairing 
portion of the X is about two thirds of ita length, 
while that of the Y, 1f present, is very small. The 
spindle attachment of the X is subterminal and is 
believed to lie m the pairing segment, so that croasing- 
over may ooour on either side of it. The region 
between. the centromere and the non-pairing (diífer- 
ential) segment is & quarter to a half that of the whole 
-pairing region in which crossing-over will take place. 
Genes m this part of the X will show inoomplete 
sex linkage, the lmkage being lowest in loci farthest 
from the non-peiring segment. Both symmetrical 
and sex bivalents were found, and the 
X and Y sometimes fail to pair. In one individual 


chromatid bridges and fragmenta were observed. He 
was probably heterozygous for an inversion. Such 
inversions may yet prove to be of significance in the 
racial differentiation of man. 


Barbels of Japanese Fish 


Tuas structure and function of the barbels of two 
Japanese fish have been investigated by Mitus Sato 
(Sci. Rep., Tóhoku Imp. Univ., Feb. 1987, 8 papers). 
One, the goatfish, Upenecides bensast, has two long 
barbels on the chin, and the other, a sea catfish, 
Plotosus anguillarie, has four pairs of barbels, two 
pairs above and two below the mouth. The barbels 
in both fish have a central supporting cartilaginous 
rod and in the epidermis covering them lie a number 
of characteristic taste organs which are supplied by 
branches of the fifth and seventh oranial nerves. In 
the catfish such organs are also to be found in the 
lips. These organs are more important than either 
sight or smell in the selection of food. In the goatfiah 
the removal of the barbels causes & lose of the power 
to distinguish food. This does not occur in the catfish, 
since some of the organs are left in and around the 


lips. 
Chromosomes of Coffee Plant 


A stupy of the chromosomes of Coffea has been 
made by Dr. O. A. Krug (J. Genetics, 34, No. 3), 
who confirms that 2n = 22 in Coffea arabica and has 
found the same number in seven other species. Most 
of the cultivated varieties of O. arabica, however, are 
tetraploids; while the var. bullaia of Cramer, which 
has broader and much thicker leaves, is an auto- 
octoploid (2n — 88) or in certam plants hexaploid. 
The octoploid condition also arises somatically on a 
branch of a tetraploid, and can revert somatically 
to the tetraploid. Hexaploids are much leas frequent, 
so it is concluded that the octoploids probably arise 
through chromosome doublmg after fertilization. 
Ther fruits are abnormal, giving & very low per- 
centage of germination. All the offspring were 4n 
except one 6n and one 8n. The 4n plants may have 
arisen parthenogenetically. The pollen meiosis in the 
octoploids is , only abobt. 62 per oent of the 
tetrads having four gnieroepores From 45 x 8n 
seven planta were obtained, all having 2n = 44. 
These must have arisen from parthenogenesis or by 
the fertilization of 2n eggs by 2n pollen. The hexa- 
ploids also show high gametio sterility and low seed 


production. Four seedlings were produced, three of 
which had 66 chromosomes and one 44. In reciprocal 


crosses between C. arabica (2n = 44) and C. canephora 
(2n — 22) & triploid hybrid plant produced mis- 
shapen seeds with little or no perisperm but with 
normal embryo. C. oanepkora has several chromo- 
somes lo than the rest, and these are recognizable 
in the hybrid. 


Petrofabric Study of Maine Schists 

AT the meeting of the Geological Society on May b, 
F. C. Cole presented an important paper dealing, for 
the first time, with the application of petrofabrio 
analysis to the problems of the metamorphio rocks 
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of the Highlands. In all, 85 analyses of quartz and 
mica fabrics of Moine schists have been made. 
Specimens collected over a wide area have given in 
every instance a well-marked girdle-diagram, indi- 
cating that the schiste are typical B-teotonites. In 
these, the direction normal to a girdle, known as 
the b-axis or tectonic axis, has the same significance 
as & visible fold-axis. The b-axes of the Moines pitch 
uniformly into the south-east quadrant, suggesting 
that the present regional metamorphic condition of 
the Moines is the result of movements along approxi- 
mately south-west and north-east lines. The effect 
of the post-Cambrian dishes: on the fabrio of 
the schists ia also examined. ios of the earlier 
fabric are traceable in partially mylonized rocks, but 
the thrust movements have had little or no oon- 
structive effect, being in the main cataclastic, and 
the continuity of the structure is lost. The evidence 
indicates that the general metamorphism of the 
Moine schists was effected by movements, earlier than 
the overthrusting phase of the Oaledonian arogeny, 
acting in a direction almost at right angles to the 
direction of overthrusting, but parallel to pre- 


Torndonian directions’ of movement in Lewisian. 


areas. 


Drilling of a Deep Pressure Test’ in India 
Exxempranos has shown that problems pertaining 
to the drilling of a well under preasure to great depth 
are many and formidable. The main difficulties to 
be overcome are shallow zones of low-pressure 
sands, which cause loes of fluid and circulation, 
deeper high-preasure water and sands, ‘heav- 
ing shale’ formations and hard formations, which 
retard. i and are conducive to crooked 
holes. Mr. G. F. Wilson, in & paper presented 
to the Burma Branch of the Institution of 
Petroleam Technologists on May 4, described 
measures which have been adopted to overcome these 
difficulties when drilling & deep well in 
dia. The casing was set below the low-pressure 
xone; heavy mud was used as well as pressure 
drilling ; by continuous maintenance of pressure and 
the use of treated muds, heaving shale formations 
were penetrated and the effect of hard formations 
counteracted so far as possible by provision of a 
hydraulic table. The history of this test well showed 
that Id D rov is quite praoticable for pro- 
lo vi the best obtainable equip- 
menb is E add: oi.” Whare owever, rook preasures are 
known and oan be dealt with by mud, it is better not 
to employ pressure drilling, but to keep it as a stand- 
by, since the moreased cost of fuel and equipment 
for drilling under pressure is in most cases greater 
than that of and loading materials. 


Crystalline Structure of Pentaerythritol 

Tao elucidation of the structure of sugars by X-ray 
analysis has been hampered by lack of know < 
various interatomic distances. F. J. Llewellyn, 
Cox and T. H. Goodwin (J. Chem. Soo., 883; VER 
have made an analysis of the relatively aimple oom- 
pound pentaerythritol, C(CH,.0H), which shows 
that the model consists of a central carbon atom 
surrounded by four OH, groups at the corners of an 
almost exact tetrahedron; each hydroxyl group is 
attached to its CH, by a bond making nearly a 
tetrabedral angle with the C—CH, link, and is so 
directed that the four OH groups lie at the corners 
of a square. The bond lengths and angles were 
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calculated from the measured atomic co-ordinates 
and cell dimensions, the distances being C—C =—1-50 A. 
and C—O=]-46 A., the first being slightly leas than 
that found im diamond and usually assumed for 
aliphatic compounds, and the second almost exactly 
7 rei the prelates os of the half-bond lengths” 
carbon and oxygen. e structure of the lattice 
as a whole is of & very pronounced layer type, the 
molecules being linked together by hydroxyl bonds 
in sheets in the (002) planes, and the separation of 
more than 8j A. accounting for the perfect cleavage 
parallel to {001}. The evidence supports the view 
that the relatively ahort distance between hydroxyl 
groups represents a hydroxyl bond in which a 
Brdo atom binds two oxygen 
together while remaining attach 
of them. The arrangement is very similar to thét 
found in resorcinol. All other inter-molecular 
distances are much Lco) and correspond with 
relatively weak van der Waals’ forces. 


Determination of Lactoflavin in Milk ; 

A RAPID method for the determmation of lacto- 
flavin (vitamin G) m milk by a fluorimetric method 
is described by C. H. Whitnah, B. L. Kunerth and 
M. M. Kramer (J. Amer. Cher. Soc., 59, 1158 ; 1987). 
To 10 ml. of milk, 15 ml. of 10 per cent trichloracetio 
acid is added, the mixture is allowed to stand for 
#1 hour and i for 5 minutes at 
2,000 r.c.f. Ten ml. of the resulting serum is 
neutralized with methyl orange as indicator and 
diluted until the sample can be matched in the hght 
of an Eveready Fluoray lamp with standard flavin 
solutions (Laboo PX grade) containing 0:12-0-06 
gamma of flavin per ml. The consistency of the method 
was confirmed, and comparisons with the biological 
assay by the Bourquin method were satis- 
factory. Attempts are being made to apply the 
method to colostrum, which is higher in lactoflavin 
content than normal milk. , 


Classification of Stellar Spectra 

Taa spectral classification of stars of types A to K 
has recently been discussed by W. W. Morgan 
(Astrophys. J., 85, 380), who pointe out the desirability 


. ofa two-dimensional system of classification depend- 


ing on effective temperature and luminosity. The 
system should be in irical units based on the 
actual observed oriteria m the spectra, so that no 
errors are introduced by assumptions involved in 
reducing these to values of the corresponding physical 
parameters. The Henry Draper notation provides a 
suitable method of classification in the ture 
direction which is practically constant for values 
of the surface gravity in the stars considered ; but 
the oriteria on which it is based should be as far as 
poasible independent of a star'a luminosity. Classifica- 
tion in the luminosity direction should similarly be 
based on lmes which are unaffected by 

over the range in which they are employed. The 
author suggesta, as simple criteria which fulfll these 
conditions, some single line mtensities, mtensity 
ratios and differences. They enable the H.D. type 
to be determined with high accuracy, and (for types 
A7 to K9) give an additional numerical classification 
directly related to lumin . _The criteria for 

A0 to A8 are not sufficiently accurate to give 
more than a ‘group’ classification (for luminosity) 
into msuper-gianta, main sequence stars and white 
dwarfs. 
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The Bone-Bearing Beds of Bethlehem: Their Fauna and Industry 
By Elinor W. Gardner and Dorothea M. A. Bate 


E a note in 1934 (NATURE, Aug. 11, 1984, p. 219) 
one of us (D. M. A. B.) directed attention to an 
sar satis of elephant remains in & depoeit 
Bethlehem. This was the result of a cursory 
examination on the spot undertaken for the Depart- 
ment of Antiquities. 
. Bhortly afterwards, the late Sir Henry Wellcome 
became interested in the site, and a concession was 
obtained by Mr. J. L. Starkey from the Department 
of Antiquities, Palestine, for the Wellcome Archwo- 
logical Research Expedition to the Near East. 
In the spring of 1935 the Geological Section of the 
above Expedition began its first season’s work with 
E. W. Gardner as geologist and 
D. M. A. Bate as palmontologist. 
It was continued m 1986 under 
the same auspi and resumed 
in 1987, thanks to the enthusiastic 
support of the trustees of the late 
Sir Henry Wellcome and of Bir 
Robert Mond. 


GEOLOGY 


The bones were first found by 
the owner of a garden digging for 
water on the highest point of 
Bethlehem, 790 m. above see- 
level. On all sides the ground 
falls away, on the east towards 
the Dead Sea Rift, on the west 
towards the Mediterranean. 

The pomtion of the deposit 
isolated on the highest part of 
the Judseen arch at once, there- 
fore, aroused interest, for the 
solution of the problem of ita 
origin would certamly throw in- 
teresting light on the past physi hy of the region 
uni né solagon wik the Pubs ‘Valley mul Trand. 
jordan. 

In the original pit, elephant bones were seen in 
_ situ at 15 m. below the surface. On opening up the 
area they were found some 6 m. down in & coarse 
gravel with & stiff clay matrix, which makes their 
extraction a slow and difficult business. The gravel 
consists mainly of, chert of all sizes, some blocks 
being half & metre or more big. -Limestone is a minor 
constituent, but is locally abundant. <A few iron 
nodules are also found. The materials are very little 
sorted, and are mostly derived from local Cretaceous 
rocks, with the exception of the iron nodules, which 
are more characteristic of the Eocene. 

As the excavation was enlarged it seamed in the 
first season as though there were two gravels separated 
by a bed of pure clay, all dipping east, but later work 
showed that m depth the two gravels coalesce. They 
are both bone-bearing, in contrast to the pure clay, 
whioh has never yet yielded any remains. 


the top. An interesting specimen found there was a 


jaw of an elephant, and perhaps part of the akeleton. 
The mass of bone, 3 m. long, dipped, with the beds, 
steeply to the north-east ; while some of the depoeite 
in the north-east corner —the original area—dip as 
steeply (+40°) to, the south. 

In 1985 no junction of the gravels and clays with 
country rock was found, and therefore in 1986 the 
area was enlarged in the hopes of findmg one. 

On the east and south a white chalky rock, nari 
with lumpe of limestone, had already been sporadic- 
ally uncovered, and on cutting back the south side 
it increased rapidly both vertically and laterally. In 
places it arches over the gravel, sometimes with & 





Fig. 1. 


very olean junetion. It is veined with red cl&y, which 
in places develops into pipes narrowing , and 
mostly dipping eastward. In depth blocks of lime- 
stone, some with fossils, become more and more 
abundant and of moreasing size. The surface of 
these is weathered’ sub-aerially, and often shows 
characteristic carving and fretting. 

The gravel in the west lies on this deposit, which 
may be called & oemented scree or breccia, at & steep 
angle, and sometimes penetrates into it as pipes. 
The approach of the soree is heralded by increasing 
numbers of limeetoné boulders in the gravel and by 
the reddening of the clay. In the east and south-east, 
on the other hand, the junction is sharp and vertical, 
or nearly so, the gravel and clay fall away under the 
pick in big masses, leaving a clean face of white 
tock. In the same area vertical or steep clay faces 
are exposed in the same way, and these, if not on 
the junction, are always very near it. 

On the south the steep scree face has been followed 
down for 11 m., at which depth it flattens out into a 
small platform before plunging down again. From 
the northern edge of this platform & hard tri 
mass of breccia rises two metres above the floor. The 


‘space between it and the southern wall was filled 


- 
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with grey bone-bearing gravelly clay, which ended 
quite Fees against the brecoia block. A somewhat 
similar but smaller maas has been found in the north- 
west corner. The irregularity of the surface of the 
scree deposit, together with the nature of the junction 
with the bone-bearing beds, seems to indicate that 
it was formed before them and that they were laid 
down on and it. 

‘In the south-east corner yet another curious 
deposit was found. This consisted of a pipe—3 m. 
broad—in the nari, and scree, filled with blocks of 
chert of all sizes, some more than a metre m all 
drmensions. In contrast to the chert in the gravel, 
which 18 more or less worn, these blocks of whatever 
size aro sharply angular. 

The pipe slopes m the north-east and ends some 
6 m. down after narrowing slightly, and finally 
disappears in the narrow cracks of the cemented 
saree, On the south side of the pipe near the base 
the scree contained some remarkable polished cherte. 
They were found in pockets óf'red clay in the scree 
and were mixed with quite unworn and angular 
fragments. The polish is so high that it is more like 
a glaze. In some cases the cherta are intensively 
worn, in others and more frequently, they are leas 
so and show numerous flake scars. 

It is still too soon to discuss the origin of all these 
materiale, but there can be little doubt that the 
gravel and olay bone-beering series is a water-laid 


' deposit, and that the bed against which it reete is 


a sub-aerial one. : 

The gravels are rapidly contractmg in area as 
they go down and this, m conjunction with the inward 
dip, pointe to the filling of & roughly funnel-shaped 


hole, or alternatively to the collapse of the original 
floor on which they were laid. Whatever may be the 


ultimate decision, the impossibility of any such 
deposit forming in its present position indicates wide 
physiographic changes, which in their turn point to 
a great age. More exact dating must be left to the 
paleontologist. 


ARCHAOLOGY 


It is possible, however, that some help in the 
dating problem may be obtained from implements. 
Throughout the work & close watch has been kept 
for human worked flmte, but untal this year nothing 
definite was found. Now, however, & number of 
poesible tools have been obtained, in the bone-bearing 
gravel, and these, if accepted, will be invaluable not 
only in dating, but also in helping to trace the 
deposita elsewhere. 

Miss Caton-Thompeon, who saw them in situ, and 
has kindly consented to work them out, contributes 
the following note : 

“The cherts in the deposit have a wide variation 
in mire, ing from huge blocks to small chips and 
pebbles. Both tabular and nodular varieties are 
present. The former is mainly represented by a pale 
greenish chaloedonio chert with a rough or corrugated 
cortex; the latter by a dark grey-to-black ‘chalk 
flint’. A peculiar local variety, favoured on certain 
sites by Acheulean man for hand axes, is also im- 
chided ; it has the appearance of an angular pudding- 
stone, and 18 known as breociated chert. 

“The play of mechanical forces on the flinte is 
strikingly evident. 
crushing, rolling and thermal action are all 
Taken as a whole, however, rolling is very t 
compared with normal gravel constituents, and & 


Strations, shattering, bruising, 
visible. 
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considerable proportion of the material is relatively 
fresh. 

“The danger of claimmg humanly-fashioned tools 
from such an assemblage and so vast & selection ig 
obvious. Nevertheless, we think that a oertain 
number of pieces are difficult to explain in other 
terms. They will provoke healthy controversy as 
acute as that which has beset the ‘artefacta’ from the 
Red Crag of Foxhall, or the sub-Crag detritus bed 
flints at Bramford. Many of the Bethlehem ‘arte- 
facta’ resemble the latter, in so far as both, when of 
tabular flint, conform closely m shape and edge 
trimming to the classic type of Harrsonian eolith. 
This is the first time they have been found in a sealed 
deposit in Palestine or the Near East, though Mr. 
Starkey has long known them from the bed of Wadi 
Ghuzxzah. Flakes, though rarer, are also present, and 
display ‘striking platform’ and/or bulb. 

“Balancing the probabilities, we think the type of 
flaking and edge trimming exhibited on these admit- 
tedly selected specimens is lees easy reasonably to 
explain as the accidental work of natural forces, than 
as the deliberate experimental work of man m remote 
pre-Chellean times.” E.W.G. 


; PALZONTOLOGY 


"The first discovery of fossil elephant remains m 
Palestine was announced in Natunm of August 11, 
1934, p. 219. Subsequent finds have been made in 
the Wady Mughara caves and in the bed of the 
River Jordan not far from ita exit from Lake Huleh, 
but both these are of later date than the deposit at 
Bethlehem which yielded the first remains. In fact, 
with the possible exception of a single specimen which 
I hope to describe shortly, the Bethleham deposit 
has yielded 8 mammalian fauna of earlier geological 
agb than any so far known from Palestine. As yet 
it has been possible to make only a prelimmary 
examination of the animal remains obtamed during 
the three seasons’ work; this has revealed the 
presence of the following vertebrates : 


Febs sp. (size of Panthers leo) 


Hippopotamus sp. Segodon sp 

Boe xp. Elephas sp. 

Antelope Testado sp. (of pgantio dre) 
Giraffoid Testudo sp (of very small aize) 
Higparion sp. 1 


Besides the above species there is known to be a 
small oernivore, but ite remains are extremely fragile 
and have nob yet been extracted from the matrix. 
With, perhaps, the exception of the large Felis, the 
Bos and the tiny tortoise, all these species are new to 
Palestine, and without doubt represent extinct forms. 

Among the mammals the name Bos is used in & 
broad sense, since the known only from 
portions of horn cores. Torisi the antelope and the 
Giraffoid are only repreeented by & small number of 
skeletal remains. The discovery of Hipparion is of 
special interest, both chronologically and geo- 

hically. Species are known from many Tertiary 
je in Asia, including Indias, and are generally 
considered to be typical of the Pliocene. Last year 
(1938) Father Teilhard de Chardin and Prof. de 
Terra recorded H+ ion remains from the Basal 
Pleistocene of India, although they themselves did 
not wish to claim this dating as proved conclusively. 
The find at Bethlehem seems to suggest that further 
corroboration may be forthcoming from India. In 
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East Africa, on the other hand, Hipparion remains 
are well known from Pleistocene deposits, and have 
been recorded from Oldoway, Beds I-IV, from Kaiso 
and from Lake Rudolf. 

The Bethlehem Rhinoceros has been compared with 
R. efrusous, since some of the upper cheek teeth 
appear to be similar; the height of the crowns is, 
if anything, slightly leas in the Palestine specimens. 
In this connexion it is of interest to remember that 
the late Dr. W. D. Matthew compared the Indian 
Dicerorhinus platyrhinus with R. etruscus. 

The discovery of the Stegodon remains is of out- 
standing moment. This is essentially an Asiatic 
genus, though Dr. A. T. Hopwood allows me to 
mention that its occurrence in African deposita is now 
known and will shortly be published, India during the 
Pliocene appears to have been the great centre for 
the adaptive radiation of the Stegodon group. Here 
the genus lingered on into the Middle Pleistocene ; 
in Java it is known from an even later horizon. As 
might be expected, the Elephas from Bethlehem is 
represented by & primitive form with low-crowned 
cheek-teeth. 

The gigantic tortoise is known from a considerable 
number of plates from the bony carapace and plastron. 
Most of these were collected early this year and have 
not yet been examined critically. It will be remem- 
bered that remains of & gigantic tortoise were dis- 
covered by Dr. Leakey in East Africa in 1985. 


The Lake District 


HE question of the afforestation projecta which 

are being carried out by the Forestry Oom- 
missioners has been the subject of considerable 
controversy and alarm among residente of the Lake 
District and those who have an admiration for this 
beautiful piece of d. 

The Friends of the Lake District have recently 
published a pamphlet entitled “Make the Lake 
District & National Park" (Ambleside: Friends of 
the Lake District. Sec., 2 Midland Bank Chambers, 
1937), which is, in effect, an appeal to all lovers of the 
Lake District based on a new method of treating 
and preserving this unique region without involving 
any of the upset to local agricultural methods which 
is one of the strong objections offered to the Forestry 
Oommiassion’s activities. The pamphlet opens with 
the sentence, ‘Regions of Fuer n&tural beauty have 
a lasting value for the t &nd inspiretion 
of man." The object of the proposal to create the 
area & national park is to preserve for the future the 
outward aspect of the district as at present seen 
“with the grand and the beautiful in splendid har- 
mony”. The formation of a national park does not 
necessanly entail the nationalization of ownership. 
“The policy has no quarrel with the essentials of the 
present system of land holding, or with the enjoy- 
ment of private property as such. It can be achieved 
msde the traditional framework.” 

One of the great objections to the afforestation 
proposals of the Forestry Commussion has been the 
disturbance involved to local methods of agriculture, 
and especially to the famous strain of Herdwick 
sheep. The fells of the Lake District are rough 
grazing, oocupied by Herdwick sheep; and, since 
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Many of the animal remains have been subjected 
to pressure, and this corroborates the geological 
evidence that movements must have taken place 
after their inclusion in the depomt. Frequently it 
has seemed evident that complete carcases have 
been embedded in the deposit, notably in the case of 
the elephant quoted above by Miss Gardner. Likewise 
1t may be mentioned that eo far the animal remains 
have given no indication of a difference of fauna from 
different parts of the excavation. 

Unfortunately, owing to local conditions, 
are generally shies fragile, and always aif cult to 
extract. It is hoped, however, that further work 
next spring may result in the acquisition of still 
larger collections, which will enable us to extend our 
knowledge of this new fauna. 

In conclusion, it is suggested for the Bethlehem 
fauna that ite origin is Asiatico, and that ita age is 
not later than Early Pleistocene, using this term 
peleontologically as indicating the time of arrival 
of true Bos, Hlephas, and Equus. The fauna also 
indicate a warm climate, with a more liberal supply 
of permanent water than is found in the country at 
the present day. Further, it is claimed for this 
fauna that it will provide & faunistic link for this 
period between Asia and East Africa, enabling a 
better understanding to be reached regarding the 
migrations and centres of dispersal of various mam- 
malian groups. D. M. A. B. 


as a National Park 


there is no conflict of interest between sheep and the 
pedestrian, the local agricultural system and free 
access, it is said, are good partners. 

The valley bottoms are not arable, but grass land 
with & generous lay-out of footpaths on the ‘inside 
land’; the meadows do not run far up into tbe dale- 
heads, nor do the ‘intakes’ run far up on to the hill- 
sides. The whole configuration and covering of the 
land is, given moderately free access, ideal for the 
formation of a national park. The tourist industry, 
second in importance only to the sheep, will greatly 
benefit and thus assist the local hardy mhabitente to 
enjoy a greater prosperity. 

The Lake District extends over parta of the three 
counties of Lancashire, Westmorland and Cumber- 
land. There are seven planning authorities in the 
Lake District and half a dozen highway authorities, 
while the Forestry Commission posseases full powers 
overriding most of these. In order to secure uni- 
formity, the proposal made by the Friends of the 
Lake District is that a National Park Commission 
should be appomted by the Government with 
statutory powers for protective purposes to override 
other bodies ; that the Commission should receive & 
grant from the taxpayers’ money and that it would 
be responsible to Parliament only. In return for 
the outlay the public, by arrangement with the land- 
owners and commoners, would acquire a right to 
utilize all paths, eto., which have for lo been 
frequented by the courteous permission of such 
proprietors and commoners. Any other national 

created in the country would be placed under 
the general control of the National Park Com- 
missioners. 
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Science News a Century Ago 

The Insulating Power of Fluids 

Iw 1887, Faraday was making researches oon- 
nected with the induction, and the conduction of 
electricity by various types of insulators. As is 
generally known, his observations were entered in 
his diary in numbered paragraphs, the entries for 
September 6, 1887, running from No. 3875 to No. 
3891. The first few of these were as follows: 

"3875. Tried insulating power of some fluids by 
dipping a glass rod in them and then touching a 
wold leaf electrometer with the wet part, the finger 
being also applied to the wet part about the third 
of an inch from the electrometer. Thus a fllm of the 
liquid of about half an inch long formed the com- 
munication. 

"3876 OW of turpentine good and filtered; ım- 
sulated well. 

“3877 Oi of ld and with water at 
the bottom of the bottle ;- discharged the electro- 
meter at once. 


“3878 Naphtha et) ee well. 

“3879 OÑ gas liguid— Do. 

"3880 Caoutohouctne—discharged moderately. 

"3881 Coooe nut oil (the expreased solid part)— 
discharged. at once. 

“Hence Oil of turpentine, Naphtha and Oil 
liquid appear as if they would do for transinductive 
media.” 


Discovery of the Victoria regia 

At a meeting of the Botanical Society held on 
September 7, 1887, the read a communica- 
tion from Robert H. Schomburgh dated New Amster- 
dam, Berbice, May 11, 1887, on & new genus allied 
to the water-lily, which by permission of Her Majesty 
he had named Victoria regia. The discovery of the 
plant by Schomburgh, m the River Berbice, in 
British Guiana, was made in January. When on the 
river he saw aomething which raised his curiosity, 
"All calamities were forgotten; I felt as a botanist 
and felt myself A tio leaf, from five 
to six feet in diameter, salver with a broad 
rim of light green above, and & vivid crimson below, 
restmg upon the water: quite in character with the 
wonderful leaf was the luxuriant flower consistmg 
of many hundred The smooth water was 
covered with them, I rowed from one to another, 
and observed always something to admire. . . . We 
met them afterwards frequently, and the higher we 
advanced the more gigantic they became". 


British Association at Liverpool 

On Saturday, 9, 1837, the General 
Committee of the itish Association met in the 
library of the Liverpool Athenssum, the Marquis of 
Northam being in the chair. In the course of 
the meetmg it was announced that the Government, 
at the request of the council, had consented to repeal 
the duty on the mportation of philosophical mstru- 
ments, and also to extend the Ordnance Survey to 
Scotland. It was also stated that the council had 
directed ite attention to the establishment of & law 
of universal copyright, and had entered into oom- 
rounication with M. Guisot, Minister of Public 
Instruction in France, and Mr. Sergeant Talfourd. 

It was submitted and agreed to that admission to 
the General Committee, then open to the presidents 
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and vice-presidenta and office-bearers of chartered 
philosophical societies and contributors to the Trans- 
actions, should be extended to the officers of the 
Literary and Philosophical Society of Newcastle, the 
Natural Hi Society of Newcastle, the Wernerian 
Society of Edinburgh, the Royal Geological Society of 
Cornwall, the Geological Society of Dublin and the 
Statistical Societies of London and Manchester. 


Babbage’s “Bridgewater Treatise” 
Ix May 1837, Babbage published “The Nmth 
Bridgewater Treatise. A Fragment". It was ad- 


. versely criticized in the Mechanics Magasins of 


September 9, 1837, in which it was said that “almost 
every chapter is composed of mere scraps of com- 
position, without any attempt to unite them into 
one whole; some chapters have no end; many more 
have no beginning and one at least might be fairly 
said to have nerther beginning, middle nor end. . . 
It is perhaps hardly necessary to do more", , Baid the 
reviewer, than state the plain fact that the main 
object of this Ninth Bridgewater Treatise ia pro- 
feasedly to raise our conception of the power and wisdom 
of the Oreator, by comparing the mechanism of the 
Uniwerss with that of Mr. Babbage’s caloulating engins !” 


Indulgent Erani ‘ 

Tum Lancet of September 9, 1837, contains the 
following story from & correspondent, entitled “A 
New Method of Passing Apothecaries Hall": ''Can- 
didates who are rejected are moet strongly recom- 
mended to commence orying immediately after the 
sentence of the Examiners is pronounced ; this mode 
of appeal to the worthies of the Hall being likely to 
prove effectual for candidates in that predicament. 
A case in point ocourred last week. A t boy 
on the wrong side of thirty left the room orymg aloud. 
The sentimental event touched the feelmgs of the 
examiners and the scientific youth was called back 
after a few minutes into the presence of the Board, 
whence he returned to the ‘funking’ room with his 
diploma, where he commenced kicking up his heels 
and most uproariously, and finally placmg 
his dexter thumb to the point of his nose, m an 
expressive manner, quitted the Hall, perplexed much 
to know whether the operation of oe or laughing 
was most suited to the occasion" 


Preservation of Bodies for Dissection 

Tus issue of the London Medical Gazette for Beptam- 
ber 9, 1887, containg the following deecription of the 
method of bodies for dissection invented 
by M. Gannal, to whom the Academy of Sciences in 
Paris awarded a prize of 8,000 francs: '"The prooees 
aimply consiste in injecting an aqueous solution of an 
alumimous salt by one of the carotids; some pints 
are sufficient ; after it the body may be preserved 
exposed to the air for & long time without putre- 
faction, and sometimes at last dries and is mummified. 
He uses acetate of alum prepared from the acetate 
of lead and sulphate of alum and potash; and five 
or six pints of a strength that will mark 18° on 
Beeum$ó's aerometer, are sufficient to preserve a body 
for five or six months. He has also used simple 
sulphate of alum for procuring the acetate. ith 
one kilogramme of common sulphate of alum in 
lumps, 250 grains of acetate of lead and two pints 
of water, a mixture may be obtained sufficient to 
preserve & body four months; or common sulphate 
of alum alone will make one keep for two months”. 
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University Events 

OAMBRIDGE.—AÀ King’s College, K. P. Harrison and 
O.L. have been awarded Harold Fry student- 
shipe, D. 8. Evans has been awarded a Martin 
Thackeray studentahip. At Clare College, Denman 
have been awarded to 
. Easterfield for natural 
sciences and mathematica ` regpeotively. At Em- 
manuel College the external research studentship 
Offere to graduates of other universities intending 
to commence residence as research studente in 
October next has been awarded to A. G. Ward 
(Queen's University, Ontario) for research in physics. 


DunnZAx.—The title of emeritus profeasor has been 
conferred on Prof. W. M. Thornton from the date of 
his retirement at the end of the session 1936-37. 
Prof. Thornton has been professor of electrical 
engineering since 1906. 

Dr. Emrys Williams has been appointed lecturer in 
electrical in succession to Dr. J. A. Wilcken, 
who has his appointment as assistant 
editor of Sotence Abstracts issued by the Institution 
of Electrical Engineers. 





Societies and Academies 
Paris 
Academy of Sciences, June 28 (C.R., 204, 1909-1993). 


ALTRAD LAOBOIX : A new basaltic type, comparable, 
from the chemioo-mineralogica] point of view, with 
the f meteorites. 

Mun. Hips GurgrmxGER: Chance variables arbit- 
rarily connected. Case of convergence according to 
the law of Gauss. 

Fuxiworo Mampa: Nuclei of the Fourier type. 

Láow BzsaunkrNE: The general solution of 
rectangular plates (plane problems). 

JMAN ROUBAUD-VALNTTM: A generalization of the 
operation of Dirac. 

Gmonams DARBIHUS: A new form without singu- 
larities of the electrodynamic of Born. 

ALHXANDE® Douroug and FHERNAND PRUNIBR: 
The observation of the Sagnac phenomenon by an 
. immobile obeerver. 

Jaan LmoowrE, Hawar VOLKRINGNR and ARAKAL 
TcHAXIBIAN : The infra-red and Raman spectra of 
the chlorobromomethanes. 

Punas Meswaca : The molecular emission spectra 
of some metallic salte. 

H. Brrr and M. Sommas: Anomalies of the 
magnetic rotatory dispersion of sulphuric acid solu- 
tions of tellurtum. 

Mavro Corre: The calculation of the infiuence 
of the space charge in electronic optics. 

Jaoquus Sotomon: The ongin of the quadri- 
polar momenta of the atomic nuclei. 

Mavro Dopá: The dissociation of native rino 
carbonate, a reaction in which a mixed condensed 
phase intervenes. 

Raná DuLAPLAOM: The vapour preasure of gaseous 
saturated hydrocarbons at low temperatures in the 
presence of silica gel. Pressures are given for methane, 
ethane, pro propane, normal and isobutane at tempera- 
tures ranging from —25° C. to —171° C. Some 
quantitative separations of these hydrocarbons can be 
carried out by this method. 
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Jaan CouRgwoT and Mrrm. Louise Harm : Studies 
on the corrosion of magnesium and some ultra-light 
alloys protected by deposits on the surface. 

Mun. Litoxa Warrae-Liivy: Magnesium basic 
chlorocarbonate. 

M. LEwARGHANDS and P. PrERRON: The action of 
bromine on yellow mercuric oxide. 

Maxmwos Mayme : The thermal decomposition of 
the aa-diethoxydiacids. 

JurraN DUBAND: The major irregularities of the 
spe Maer country of Rouergue and of Albigeois. 

RuwÁ AngARD and EDGAR AUBERT DA LA Rz: 
The existence of the upper Neogene with Oycloolypeus 
at the islands of Epi and Malekula (New Hebrides). 

Evalina Ragory and Huxni VINGIHNME: An 
exceptional (hypothermal) type of lead-bearing 
deposit in the Montagne-Noire. 

Mirm. Jans MANUNHL: The sexuality of the 
principal species of the genera Saccharomyces, 
Hansenula and Pichia. 

Louis Bounovuns: The constitution of the 
genital glands in the russet frog after extensive 
destruction of the germinal line by the action of 
ultra-violet raya on the egg. 

Gmonama CARRDERE, PORRE Jman Goeesrm and 

Ewrrm Lams: The action of the thyroid body on 
the thymus. 
' B&rmeHAN JELLINEXK : Cells with regular geometric 
deformations without traces of heet action. The 
action of ultra-short waves (6 metres, 500 watts) on 
the larve of Salamandra maoculosa. 


Moscow 
Academy of Sciences, O.R., 15, No. 3, 1987. 


N. AcuvEsEB and M. Kram: The best approxima- 
tion of periodic functions derived by summation of 


i-minimal ensembles. 
tion of values of some 


(1) Eclipses of the moon and 
the distribution of atmospheric oxone. (2) The 
infinite universe and the lumimosity of the night 


"x. A. Stiaxov: An investigation of structures 
of silica glass, pozzolans and clays by means of 
electron diffraction (see also Natunx, May 29, 
p. 927). 

S. Busrx and A. Surgsov : The scattering of light 
by the electrostatic fleld of & pomt charge from the 
pomt of view of the non-linear quantum electro- 
dynamics. 

L. I. Benasev:  Pseudo-extraction and some 
speciflo properties of films obtainable thereby. 

M. I. Iym«BNT3HVA, A. V. Frosr and E. K. 
SmRHBRIAKOVA : Equilibrium hydrogenation of n- 
butylenes:to butadiene, n-O,H, at C,H, + H,. 

A. B. SugHBROvBSKIJ: Analysis of the allobalance 
of a chromosome by two markers. Utilization of 
several quantitative characters simultaneously. 

M. F. Trewovaxis: Amphidiploid shoota of the 
F, hybrid Ntootiana tabacum L. x N. sylvestris 
Speg. et Comes. 

V. P. OsrBg3AKOVA-VARBAVER : Galleria melonella 
L. as & new material in genetical investigations. 

O. J. SosoruvsxaA2A and V. 8. Burxevid : Forma- 
tion of citric acid in the makhorka leaf (Nicotiana 
rustica L.). 


Forthcoming Events 


BarrisH ASSOCIATION FOR THR ÁDVANCHMNNT OF BOIEMCRM 
(NorrmwGuaw Mawra). 


Sunday, Septetnber 5 


At 8.15 p.m.—Prof. H. Hartridge, F.R.8.: ''Dlusions of 

Colour" (Publio Leoture at Nottingham). 
Monday, September 6 

At 10 &.m.—Prof. D. Brunt, Dr. K. C. Prof. V. 
Vaisala : “The Upper Atmosphere” ipoeium ; 
Section A). ' 
Dr. Irvmg uir, Dr. H. Eynng, Prof. H. 8. Taylor, 
F.R.B., Prof. .E. Rideal, F.R.S., Dr. J. F. Danielli 


and Dr. H. J. "Phelpe : “Surface Action in Biology” 
(Joint Symposium: Sections A, B and I). 

Prof. A. Plant, Prof. B. F. Shields, H. T. Weeks, H. G. 
Selfridge, jan: ‘Retail Distribution” (Discussion : 
Section F). 

Dr. W. B. Turrill, W. J. C. Lawrence, Prof. J. R. 
Matthews, Dr. T. J. Jenkin and Dr. J. W. Gregor: 
“Genetics and Taxonomy” (Discussion: Section K) 

At 11.30 a.m.—Prof. H. Levi, J. Sargent and J. Wickham 
Murray: ‘“Techmcal in Relation to General Education" 
(Discussion : Section L). 

At 3 p.m.—Prof, P. M. urn DT Dr. L. Dudley Btamp and 
Prof. CO. B. Fawoett: “Culture Regions” (Jomt Dis- 
cussion: Sections E and H). 

At 7.30 p.m.—T. M. Herbert: “The Transport of Food 
(Public Lecture at Newark-on-Trent). 

AtB p.m.—S8ir Gilbert Walker, F.R.8. : 

`e df Sport” (Publio Leoture at Derby). 
Dr. J. E, R. Constable: ‘Science in Everyday Life" 
(Public Lecture at Long Eaton). 

BUM Pied ).m.—Prof. J. Gray, F.R.8.: 

' (Evening Discourse) 


Tuesday, September 7 


At 10 a.m.—Dr. R. E. Stradimg, Dr. F. M. Lea, Dr. J. B. 
Dunn, F. H. Clews, H. H. Macey and Dr. G. R. y, 


ing 
: I Prof. R. C. Garry, 
Dr. L. P. Lockhart: ‘Physiology as & Subject of 
Generel Education” (Beotion 1: Diecusain), 

8t John Russell, F.R.8., Dr. Winfred Brenchley, W. 


“The Mechanics 


“The Mentality of 


Davies, G. E. B &nd Mr. Martin Jones: 
“Pasture Problems" (Joint Discusmon: Sections K 
and M) 


At 8 p.m.—Dr. L. Dudley Btemp, Prof. H. L. Hawkine, 
F.R.8., Dr. J. 8. Huxley, Prof. B. J. Salisbury, F.R.B., 
Sir Daniel Hall, K.O | FRB, Prof. J. H. Jones: 

the Land of Bntam" (Joint Discussion : 
Sections D, E, F, K and M). 


Iuwrrrurm or Mrans, tember 6-9.—Annual Autumn 
Meeting to be held at 
September 6, at 8.—Dr. D. R. Pye, F.R.8.: 


lurgy and the Aero Engine” (Autumn Lecture). 


“Motal- 


Appointments Vacant 


APPLICATIONS are invited for the following appointments, on or 
lues che bacon 
Woolwioh, 


Roms LEICTURER LY PEYOHO-PATHOLOSY in the Untrersity 
of dienes The Secretary (Beptember 15). 


NATURE 


1937 


OR LECTURER DW PHYNMIOB in the Miltary College of Batence, 
woo B.H.18— The Commandant (Beptember 17). 
DINONSTRAYOR IN CHEMICAL PATHOLOGY in the University of 
Leeda—The Hagistrar (September 18). 


SEPTEMBER 4, 


JUXIOR AmmIFTANT in the Science Museum 
Science Museum, South Kensington, 8.W 7 (Ocio 
LEOTUEER Dr PHYSIOS AND MiTHEXATION m ^ MAN 
nology and Art, Rotherham—The Director of Education, Hducataon - 

Office, Rotherham. 
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Research and Industry 


TN his presidential address on September 2 to 

Section G (Engineering) of the British Asocia- 
tion meeting at Nottingham, Sir Alexander Gibb 
took for his subject “Research and Engineering". 
He pointed out that engineering began as an art; 
at a later stage it developed into a somewhat 
scientific but purely empirical practice; and that 
it is now at the final stage of applied science. The 
same transformations may be noted in many 
other industries, though it must be admitted that 
there is still a great number of industries yet in 
the second stage of development, and some even 
in the first. Nevertheldes, there is an increasing 
attention paid in industry generally—and not only 
in engineering—to the vital necessity of continuous 
research as being, to quote the words of Sir 
Alexander, “‘the only means of continuous progress 
in an increasingly competitive world". 

Sir Alexander Gibb gave a necessarily brief 
historical survey of the rise and development of 
research, which is a plant of very recent growth. 
Apparently he regards the beginnings of the 
national recognition of the value of research as 
dating back to leas than a oentury ago, when the 
Royal Commission was appointed to find uses for 
a surplus of £213,000, made by the Great Exhibition 
of 1851. The money was used to purchase land 
in Kensington Gore, on which were built museums 
and schools of art, and also to provide science 
scholarships. Government grants from 1850 
onwards to the Royal Society and: private dona- 
tions or bequests went to aid research in mathe- 
mative, physics, astronomy, biology, chemistry and 
general purposes. 

In Great Britain, throughout this early period, 
original research continued to be mainly the work 


of individual scientific workers and was carried 
on chiefly at their own expense. Industry lagged- 
far behind in jte recognition of the value of scientific 
research, and it may be said, indeed, that it is 
only within very recent times that industry 
generally has accepted the view that Bcientiflo and 
industrial research is an essential factor in our 
industrial and national existence. It is also true 
to add that it needed the lessons of the Great War 
to open fully the eyes of the Government to the 
paramount need of systematic scientiflo research 
in our industrial organization. 

Perhaps nothing in the development of the 
research movement is more significant than the 


` way in which the distinction between pure and 


applied salience, which was originally as sharp as 
the distinction between ‘Gentlemen’ and ‘Players’ 
at Lord's, has gradually lost its sharpnees and 
become vague and indefinite. It is not so very 
long ago that, in many quarters, research into the 
internal structure of the atom was regarded as a 
noble and elevating: pursuit of pure science, and . 


‘research on soap as & rather ignoble, if not de- 


grading, investigation—as though an atom were 
inherently dignified and became disreputable only 
when it was associated with other atoms to form 
the molecules of a homely, if necessary, commodity. 
Indeed, the artificial division between pure and 
applied science has dissolved perhaps most rapidly 
in the very laboratories which may seem, at first 
sight, to have been designed to buttress and 
perpetuate it. In industrial research laboratories, 
both at home and abroad, there is abundant 
testimony to the importance of ‘pure science’ 
researoh—what it is now the fashion to call 
‘fundamental research’. 
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| The same recognition is a remarkable feature 
of the experience of those industrial research 
associations which have been formed: under the 
ægis of the Department of Scientific and Industrial 
Research. Almost with one voice they are crying 
out that the time and energies and the expenditure 
involved—necesearily- and rightly involved—in 
solving ad hoc problems of great and immediate 
importance to the respective industries, leave them 
with too little time and energy and funds to be 
devoted to that fundamental research which they 
recognize as equally vital to the progress of 
industry. The solution, let it be said at once, 
demands not the ourtailment of one to make 
poasible the enlargement of the other, but adequate 
funds to enable both ad hoc and fundamental 
research to be pursued on a sufficient soale. 

We may note here that Sir Alexander Gibb says : 
“There is what one may call true fundamental 
reaearch—splitting the atom, or extreme low 
temperature investigation.” Perhaps it is oon- 
venient to call such research fundamental. It is 
a little difficult, however, to see how “splitting 
the atom” is more “fundamental” than splitting 
the molecule in ordinary industrial oracking 
processes ; or to understand why “extreme low 
temperature investigation”, more than high 
temperature researches in, say, polymerization or 
hydrogenation, is “true fundamental research”. 
However, the point is one of small importance. 
In all cases of so-called industrial research, the 
ultimate need is nothing less than the full available 
knowledge of all the factors involved, and these 
factors include as well those that may conveniently 
‘be regarded as ‘pure’ or ‘fundamental’ as those of 
immediate industrial importance. The real aim of 
industrial research, whether in engineering or in 
&ny other industry, should be to elucidate the 
scientific principles Involved, to gain the scientific 
knowledge needed and to apply the knowledge, 
in so far as it can be applied, to industrial practice. 
To achieve these aims it may be necessary to 
undertake what is called pure or fundamental 
research, on one hand, and applied research, on 
the other. But, at bottom, these constitute 
essentially one research purpose. 

Another feature noticed by Bir Alexander in his 
address is the degree to which, in later yeers 
particularly, oo-ordination and co-operation in 
research have become recognized as eaeential. Sir 
Alexander quotes the remarks of Mr. Thomas 
Midgley on the occasion of the award to the latter 
this year of the Perkin Medal of the Society of 
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Chemical Industry: ‘In any earlier age, when 
science and industry were simply individualistic 
processes, it is conceivable that some person, by 
his efforts alone, could have advanced applied 
chemistry to have justified your Committee to 
bestow upon him the Perkin Medal. To-day this 
is no longer so; to advance applied chemistry, 
even a little, requires the organized efforte of 
many individuals.” This is, of course, true also 
of industry and manufacture in general. The work 
undertaken by the various research boards of 
the Department of Scientific and Industrial Re- 
search, and the wide field of acientiflo and industrial 
research covered by the activities of the industrial 
Research Associations, all testify to the vital need 
to-day of co-ordination and co-operation in re- 
search. Scientific research is becoming lees and leas 
an individual effort and more and more a matter 
of team work. 


Towards the conclusion of his address, Sir 
Alexander Gibb directed attention to the fact that, 
the greater the success of research, the more 
immediate and drastio is the effect on existing 
plant and equipment. He says: “Millions are 
necessarily sunk in fixed assets, which may in & 
year or two be made obsolete by the development 
of new methods", and he declares that many 
valuable inventions have been bought up by 
vested interests and suppressed, in order to save 
the greater loss that their exploitation would 
involve to already operating plant. This particular 
allegation has been made so often that it is difficult 
to believe there is not a good deal of truth in it. 
The lack of date of specific Instances of inventions 
being purchased only to be promptly strangled is, 
however, a great handicap to any assessment of 
what the nation has lost and may lose by such a 
practice. Not many years ago, large commercial 
combinations were regarded with deep suspicion, 
as being nothing but price rings. But the findings 
of & Government inquiry into the extension of 
trade organizations and combinations did a great 
deal to allay public mistrust. The question arises 
whether a similar Government inquiry should be 
made into this alleged practice of smothering 
valuable inventions at, or soon after, their birth. 
It might turn out that the practice neither goes 
80 deep nor is 80 widespread as popular impression 
allows. On the other hand, if such an inquiry 
‘should reveal a grave publio mischief, appropriate 
measures could be taken. From every point of 
view, however, it is desirable that precise informa-- 
tion should be available on this subject. 
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' Cultural Basis of the History of Science 


Famous American Men of Science 
By J. G. Crowther. Pp. 414 4-12 plates. (London: 
Secker and Warburg, Ltd., 1937.) 15s. net. 


GIN OE the publication of Prof. Heasen’s ohalleng- 

ing discussion on the social background of 
Newtonian mechanics at the International Congress 
of 1931, there have been welcome indications of a 
new attitude which may do much to reecue the 
history of science from the disfavour or indifference 
of the majority of scientific workers. Prof. Wolf’s 
book has made the famous woodcuts of Agricola’s 
treatises on sixteenth century mining technology 
accessible to a wide circle of readers. The issue of 
Hooke’s diaries and the reprint of the “Heads of 
Enquiries” have shed a new light on the early days 
of the Royal Society. Mr. Dickinson’s admirable 
biography of Matthew Boulton has disclosed a mine 
of information about the scientific renaissance 
which accompanied the Industrial Revolution. Not 
least important of recent literature with this new 
orientation was J. G. Crowther’s SOEIERD. Scientists 
of the Nineteenth Century". 

One of Mr. Crowther’s reviewers kes the 
latter to Mr. Strachey’s “Eminent Victorians’. 
The comparison was just one in so far as the 
faintly ironical flavour of the author’s style placed 
it among the class of books which may be read 
painlesaly. From another point of view it was lees 
apt. Mr. Crowther is not & writer of footnotes or 
a biographer in the gentlemanly tradition. He has 
a vigorous and a unifled point of view about the 
topics he handles. As Mr. James Branch Cabell 
used the romantic medium to satirize romanticism, 
Mr. Crowther uses the art of biography to put the 
individual in his place. That is not to say’ that he 
underrates the exceptional capabilities of the 
personalities he selects or discounts the magnitude 
of individual differences. What distinguishes Mr. 
Crowther’s treatment from that of Prof. Lenard 
and ae host of imitators who have raised the con- 
ventional cult of the scientific worthy to the status 
of & historical creed, is that he is pre-eminently 
interested in what circumstances of his situation 
enable & man of exceptional gifta to be trained in 
& particular way, how the oonditions of his time 
canalize his curiosity into some specific and profit- 
able channel and how his social circumstances pro- 
vide him with instruments for solving the problems 
he tackles. 

Great men do not come trailing clouds of glory 
from the abode where the eternals are. The human 
rygote—albeit well favoured with genes—does not 


attain the stature of international eminence in a 
social vacuum. 

“From the perspective of the history of scienop,” 
says Mr. Crowther, "the question of personal 
prio doy is of no importance. The significant 

ture of Henry's great paper of July, 1832, is 
that the phenomenon of electro- etic induotion 
waa discovered, or about to be vered, inde- 
pendently at about the same time in Albany, 
U.8.A., and in London, Engiand. These events 
show that the of science di far leas 
than is gene y believed on the efforte of indi- 
vidual aed ...As Henry and Faraday 
made the discovery almost simultaneously, it 
could not have been of such & unique nature that 
it could occur only to one investigator of supreme 
genius." 

Mr. Crowther might have made a more topical 
hit by substituting genes for God when he 
writes + 


"The traditional explanation of why tbe laws 
of gravitation were discovered in the seventeenth 
century is that Newton happened to be born then. 


mae 

said : ist Newton be, and all was light.’ 
According to this view, the light of gravitation 
would have been seen in 1665 B.o. instead of 
A.D. 1665, if God had chosen to let Newton be 
twenty-threo years of age on the former date." 


Mr. Crowther’s new book, no lees noteworthy 
than its predecessor, follows the same plan and 
traverses a less familiar terrain. Its four hundred 
pages are devoted exclusively to four studies : 


"Benjamin Franklin, Joseph Henry, J. Willard 


Gibbs and Thomas Edison. It deals, therefore, 
with a longer period of modern science than ita 
predecessor, and the individual portraits are more 
detailed. Though it appeared first in its American 
edition, we may anticipate a wider audience in 
Britain-than in the United States. It abounds in 
incidents of social history leas familiar to men 
of science in Great Britain than to educated 
Americans. The selection of personalities, though 
closely involved in the dominant themes of Britiah 
science, do not include any representatives of the 
biological sciences, such as genetics, to which the 
American contribution has been specially note- 
worthy. It would'be interesting to read what Mr. 
Crowther would have made of the initial impetus 
which American biology received from the er- 
pansion of agricultural technology during the latter 
half of the nineteenth century. To regret that he 
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has nob done so is a tribute to; rather than a 
criticiam of, the book as a whole. The range of 
Mr. Orowther's knowledge and the discrimination 
with which he writes encourages us to ask for 
more. 

The social background of science is so complex 
that two writers might well handle the same 
period with great detail and very little over- 
lapping. Some of the main issues which confront 
the historian of science may be summed up in the 
triadic formula familiar to readera of crime 
fiction. The tempo of scientific progrees receives 
new motive power from new problems which arise 
in the technique of navigation, mining, agriculture 
and other forms of production. New technical 
amenities, such as the manufacture of cheap and 
abundant glass of high transparency or the pro- 
duction of cheap amplifiers, provide the means 
for tackling problems which have defeated re- 
newed efforte in the past. New social machinery 
for the recruitment of a new fund of social per- 
sonnel—schools and academies, organized pro- 
feasions and scholarships—make opportunities for 
enlisting talent in the solution of new problems. 
One of the advantages of the biographical treat- 
ment which Mr. Crowther follows is that it does 
not commit him to concentrate on any one aspect 
of the social background of acience to the exclusion 
of others. At.one moment he dwells on the special 
climatic conditions which favoured Franklin’s 
work on atmospheric electricity. At another he 
examines the influence of railroad extension on 
American contributions to electrical oommunica- 
tions. Throughout the book he sustains a keen 
appreciation of the interplay of commercial and 
professional preocoupetions in providing the means 
of livelihood for scientifio workers. 

The interest of Franklin for the student of 


scientific history extends far beyond the fact that. 


he brought the first electrical invention into 
economic use. The Philadelphia Academy is a 
halfway house between the Invisible College and 
organizations such as the Edinburgh Society or 
the Lunar Society of Birmingham. Franklin, 
whose interest in electricity was inspired by the 
work of Hawksbee, Gray and Watson, had close 
personal contacts with Priestley, Boulton and other 
notables of the Edinburgh and Birmingham 
circles. Mr. Crowther insists that his political 
career and his scientific interests were different 
faceta in the same social pattern. The further 
advancement of science was then contingent on 
the rising social influence of the entrepreneur, and 
drastic political changes were essential to establish 


it. There is much in the history of the time to. 


show that this view was shared by many scientific 
men. Both the Lunar Society, among whom 
Priestley was elected a member of the National 


NATURE 


SEPTEMBER 11, 1987 


Convention and a delegate for the Department of 
Orne, and the Manchester Literary and Philo- 
sophical Society, when the elder Henry was one 
of its leading figures, sent official representatives 
to the Club of the Jacobins. 

In the essay on Joseph Henry, first director of 
the Smithsonian Institution, Mr. Crowther’s narra- 
tive puta the first beginnings of wireless oommuni- 
cation in & new setting, and provides a useful 
corrective to reiterated emphasis on the cardinal 
incentive which Maxwell’s theory is supposed to 
have supplied. Starting with Henry’s experiments 
and Varley's lightning protector, the history of 
radio might well be rewritten from the record, of 
workshop discoveries in connexion with miaro- 
phone construction with much less reference to the 
parallel mathematical development of wave-theory. 

Like Lytton Strachey, Mr. Crowther has the 
knack of selecting a situation which is ironical in 
ite own right and needs no comment to embellish 
it. Such is the story of James Smithson, whose 
will provided for starting what Taft called “the 
incubator of American science". Such also are 
many of the well-authenticated incidenta from 
Edison’s history. The following is a sample: 


"He made his first invention at Stratford when 

he was sixteen years old. Night operators were 

to send hourly si to show they were 

awake. He devised a clock which made the time 

signals automatically. This enabled him to sleep 

while on duty and preserve his energy for his own 
interests during the daytime.” 2 


When Edison started putting up telegraph linee 
between private business offices to exploit his 
alphabetical dial instrument, he himself says that 
they slung wires over the house-tops “without 
asking anyone’s permission. Apparently they 
went to houses and stores which had already 
had wires supported by the roofs, and told the 
occupants they were the telegraph men and 
wanted to see the wires. They were always given 
permission to go up to them, and while there 
fastened up their own. This, apparently, is how 
it was possible for Edison, without any capital, 
to put up his own small centralised telegraph 
system in the center of a city. He did not pay 
rent for the wires slung over the property of 
others”. 

The importance of the new school to which Mr. 
Crowther belongs is that it gives the history of 
science & new cultural status. The future of 
scientific progress is not assured by its own 
momentum. In the past there have been Dark 
Ages. The recent exodus of scientific men from 
Germany shows that tho prestige of science is more 
precarious than many would like to believe. In 
some small measure no doubt the choice between 
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progress and decay can be influenced by scientific 
workers as citizens equipped with understanding of 
agencies which decide the stability, of a social 
culture. Only as an integral part of the story of 
man’s social relationships can the history of science 
give them this understanding. As such Mr. 


Science and the 


Principles of Road Engineering 
By Prof. H. John Collins and C. A. Hart. (The 
Roadmakers’ Library, Vol. 6.) Pp. xvi + 628 + 21 
plates. (lender's Edward Arnold and Co., 1936.) 
608. net. 
A branches of applied science have made 
rapid progress during the last quarter of & 
century, and not least that of the science of road 
building. During this time, we have sean the 
transformation of our roads from the dusty and 
pot-holed surfaces of the horse-driven carriage and 
early motor age to the smooth and olean highways 
of to-day, and with it the very face of England 
has aleo changed in a way that at one time would 
have been deemed impossible. Physics, chemistry 
and geology have all been pressed into the service 
of the highway branch of civil engineering, so that 
it has been transformed from empiricism to some- 
thing approaching an exact science. 

Great Britain has so far lacked & treatise which 
deals clearly yet briefly with the principles of high- 
way engineering; the book produced by Prof. 
Collins and Mr. Hart, linking as it does the more 

i works which form the ‘Roadmakers’ 
Library” in such an admirable manner, is there- 
fore peculiarly weloome. Its merits are well oon- 
sidered with respect to the series of which it forms 
& part, since this is intended in course of time to 
cover the whole field of roadmaking and at the same 
time to make some reference to present policy in 
Great Britain regarding the development of our 
highway system. Thus the taking over of the thou- 
sands of miles of trunk roads by the Government 
—only a proposal when this book was published— 
is now an accomplished fact, and we may perhaps 
have yet more far-reaching changes in policy, since 
the Trunk Roads Act of 1936 was criticized from 
the Government benches as not going far enough. 

For years past, the vexed question as to whether 
Great Britain should have an entirely new road 
system, a8 in the case of Germany and Italy, or 
whether her roads should be improved by the 
process of widening, bridge oonstruction.and the 
making of by-passes, has been hotly debated. The 
latter represents the official view, and it is greatly 
to the credit of the book under review that it is 
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Crowther's book has a wide appeal and claims a 
large audience. Among men of science it should 
arouse & new sense of social responsibility. Among 
those who have received a humanistio education it 
should stimulate a new interest in science. 

L. T. H. 


Modern Highway 


so designed as to be capable of use under either 
policy. 

The book opens with a short, interesting history 
of the development of our present road system, 
rightly stressing the lack of foresight shown by 
those responsible. An account of the evolution of 
the various forms of surfacing follows, and the 
thorny subject of road accidents is dealt with in a 
very readable way, the necessary statistios being 
kept to a minimum. This part of the work leads 
naturally to a consideration of the factors affecting 
skidding, corrugation and noise, with an able 
treatment of economic considerations such as the 
relation between gradient, type of surfacing and 
running costa. 

The principles of route location are illustrated 
by reference to the Ballachulish-Dochfour and the 
new Glenooe roads, the only important works of 
the kind which have been oarried out in Great 
Britain since the Great War. The value of this 
part would perhaps have been increased if at least 
one foreign example of completely new location 
had been included, though the omission is under- 
standable in view of our present policy of patching 
an old garment rather than investing in & new suit. 

The geological section is clearly set out, the 
illustrations, here and in the other parte of the 
work, being most useful and well reproduced. It 
is unfortunate that the portion dealing with the 
use of local materials is quite inadequate. Great 
attention has been devoted to this matter in 
Canada and the United States, where geology has 
been applied to engineering problems in & way 
undreamt of in Great Britain, and & survey on 
these lines has been carried out in the case of the 
new Glencoe road, though not by official geologists. 

Methods of carrying out preliminary, Parlia- 
mentary, location and construction surveys follow, 
and can be commended, though many readers will 
probably agree that Chapters ix and x, dealing 
with surveying proper, could with advantage have 
been omitted. It is to be supposed that all gradu- 
ates in civil engineering will have covered the 
work given in these chapters in their university 
course, though this criticiam may not apply to the 
matter dealing with serial surveying. ying: 
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for private streets is incompletely described, 
especially in view of the many legal and other 
difficulties which beset the paths of the local 
authorities responsible for the construction of 
many hundreds of miles of such roads yearly. 

Horizontal and vertical curves, so important 
in view of the ever-increasing speeds of modern 
traffic, are covered in Chapters xi and xii, as is 
the subject of super-elevation, the variable super- 
elevations used in racing tracks being very properly 
condemned as being unsuitable for highways 
carrying mixed traffic. It is thought, however, 
that the two pages given to proving a formula 
used in work of this kind could well have been 
omitted and the space devoted to such common 
matters as the widening and improvement of high- 
ways, subjects which are not dealt with. The 
methods of lay-out of road junctions and crossings 
show the circular type of roundabout now favour- 
ably considered by the Ministry of Transport, 
though it is thought that one of the Y-junotions 
shown is capable of improvement. Earthworks, 
including the application of the valuable mass-haul 
curve, and drainage works, are well covered, though 
not all i will agree that the Ministry of 
Health formula for run-off gives satisfactory 
resulta, more particularly in the case of small areas 
of ground. 

Road foundations and soil mechanics receive 
detailed attention, the work under the latter head 
comprising the results of researches not easily 
available to praotising engineers. It is surprising 
to. find no mention in this section of pitched or 
hard-core foundations, widely used in road oon- 
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struction generally, while the description of oon- 
struction of oonorete roads would probably have 
been more ugeful had diagrams and photographs 
showing arrangements of forms and other such 
details, been included. The debatable question of 
reinforcement in concrete roads is treated from a 
rational point of view, since this problem still - 
awaits elncidation. 

Chapter xviii is disappointing, important sur- 
facings such as water-bound macadam, tarmac 
and sett paving each being diamissed in a page, 
footpaths—so much to the fore at present—in a 
few lines, and the data regarding surface dressing 
are similarly brief. On the other hand, four pages 
are devoted to a somewhat arid report of the 
Metropolitan Paving Committee. It is also 
questionable whether the nine pages of condensed 
highway law given in Chapter xix are of much value 
to the highway engineer, especially since the 
series of which the work forms & part contains an 
entire volume on the subject. One also looks in 
vain in either this treatise or the series as a whole 
for a really good account of highway administra- 
tion, dismissed in a few pages in the first volume, 
which in this respect somewhat belies its title. 

It would be invidious to over-strees pointe of 
this gort in considering a work dealing, aa ite title 
states, with the principles of highway engineering, 
and the authors are to be congratulated on having 
encompassed 80 vast a subject in 80 comprehensive, 
readable and authoritative & manner. Their 
treatise can be justly described as a real achieve- 
ment and a marked contribution to scientific 
knowledge. B. H. Kxianr. 


Indian Hydro-electric Technics 


The Hydro-electric Practice in India 
By Prof. Bhim Chandra Chatterjee. In 2 vols. 
Vol. 1. Pp. x1+576+vi. Vol. 2. Pp. v+577- 
1168 +vii. (Benares City: Shiva Narayan Chatter- 
jee, 1936.) 50 rupees. 
ANV EITTEN with an Indian purview by an 
Indian for Indian students, and produced 
from an Indian press, it is not altogether eesy, 
nor perhaps quite fair, to judge these two sub- 
stantial volumes by Western standards. The 
author is professor of electrical engineering at 
Benarea Hindu University and he has had in mind 
the B.So. course for engineering students at that 
University, though his object has also been ''to 
guide the engineers entrusted with the task of 
designing and constructing hydroelectric develop- 
menta or reporting on their commercial success”. 
He has illustrated the principles of his subject by 


reference to current practice in the most important 
hydro-electric schemes of India. At the same time, 
he indicates that he has drawn freely from all 
sources of information; and data and a few 
particulars are given of installations in Canada, 
the United States and Great Britain. 

This being so, it is a little surprising that in a 
“Comparative Statement of Dams in the World" 
(p. 832), the only American example quoted is the 
New Croton Dam (which, by the by, appertains 
to a water-supply reservoir) and no reference is 
made to the outstanding examples of water- 
power dams at Grand Canyon (Boulder Dam) 
Grand Coulee, Bonneville and other recent 
American enterprises, or to the Chambon Dam in 
France and others elsewhere. Furthermore, the 
use of the term “unprecedented” from & report 
(dated 1910) in connexion with the Cauvery River 
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(Mettur) Dam might dispose the reader, in the 
absence of comment, to infer that a height of 
200 ft. or so combined with a length of 5,300 ft. 
constitutes something unique, whereas the Grand 
Coulee Dam, though not quite so long (4,300 ft. 
crest length), has the much greater height of 
550 ft. Recent instances of this kind relating to 
dams of great magnitude should scarcely be over- 
looked in an up-to-date treatise. 

„The author certainly deals with his subject in 
full and commendable detail. He commences with 
a good chapter on the conditions, financial and 
economical as well as physical, under which a 
hydro-electric development project may be oon- 
sidered feasible. Then he proceeds expertly to 
the theoretical of the matter, surveying 
the field of hydrology and hydraulics, explaining 
the nature and purpose of structural features and 
plant equipment, winding up with a section of 
500 pages (nearly half'the contents of the whole 
work) on hydro-electrical installations in India, 
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and a few notes on management. Among the 
installations described are the Tata, Oauvery, 
Kashmir, Mandi and Andhra. 

There is, in fact, an immense amount of informa- 
tion cqmprised in the sixteen chapters of which 
the work is composed, a good deal of it quoted 
from various sources, with the limite of quotation 
not always clearly deflned. The index is moderately 
good. The print is bold and readable, but a number 
of typographical errors are in evidence. The 
photographio illustrations might be clearer and 
some of the diagrammatio figures are blurred. 
The block on page 846 is upside down! In 
comparison with other publications of similar 
origin, the production is apparently up to Indian 
printing and book-binding standards, but there is 
certainly scope for improvement in these respects. 
Taken as a whole, the work should achieve ita 
purpose as a serviceable manual for the Indian 
student, and, indeed, be of undoubted value for 
general reference. B. C. 


Keeping Pace with Physics 


The Physical Society 
Reports on Progreas in Physics, Vol. 8. General 
Editor: Allan Ferguson. Pp. iv+ 394. (London: 
Physical Society, 1937.) 20s. net. 
"Les annual output of papers in physios, in- 
cluding certain branches of electrical soienoe, 
is at least six thousand. Few if any libraries con- 
tain all the original journals, and the time taken 
up by research, teaching and administration leaves 
far too little for the physicist to deal unaided with 
the bulk and diversity of published papers. 
Monthly classified abstracts are given in Science 
Abstracts and in Phystkalischen Berichte. The 
subscriber to these journals receives each month 
about 480 fragments of physics in the making, 
from which he selects the few relevant to his own 
work and uses them as & guide to the original 
papers. Some kind of co-ordination of the results 
of the remainder of papers is needed by all who 
wish to keep pace with current physics. 

The Physical Sociéty's ‘Reports’ are designed 
to cover most branches of physics at yearly 
intervals, and some special topics after longer 
periods. This third volume maintains the high 
standard of the two previous volumes without 
quite solving the two difficult problems of uni- 
formity of treatment and freedom from over- 
lapping. For example, sound is covered by an 
excellent 24-page article giving 78 references. The 
following article on the measurement of noise 
occupies 13 pages, gives no references, is written 


in the style of an advanced popular science lecture 
and overlaps the sixth section, technology, of the 
previous article. Each article is excellent of its 
kind, but the standard of previous knowledge 
needed to read the two is quite different. The 
overlapping is no mere repetition, but is wasted 
when the volume is used for reference, as there is 
no index. Contributors, unable to meet and discuss, 
cannot be held responsible for these two charac- 
teristics of the reporta, but an editorial committee 
could perhaps help by issuing more detailed 
instructions formulated to guide the individuals. 
Since the reports can be prepared only by 
experts, any avoidable overlapping is a waste of 
part of the world’s science man-power. From this 
broader point of view overlapping with independent 
publications is also to be avoided. For many years 
the Chemical Society in ita “Annual Reporte" has 
issued excellent reports on crystallography. Why 
then has another group of workers been set the 
task of preparing for this volume another inde- 
pendent report in which the same subject is 
covered, as it happens, leas adequately t The 
Chemical Society “Reports” deal also with radio- 
activity and sub-atomic phenomena. If it be urged 
that the reports are prepared from different points of 
view, it may equally well be urged that if physical 
aspecte of phenomens are relevant to chemistry, 
then chemical aspects are relevant to physice. 
At present, to keep pace with physica it is 
necessary io consult the “Reports” of the Physical 
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and Chemical Societies, the Reviews of Modern 
Physics, Chemical Reviews and Die Physik. With 
the persistence of the Government restrictions 
placed upon science, German periodicals will 
become leas and lees important. To avoid duplica- 
tion it is therefore necessary to secure co-operation 
between only English-speaking societies. 

The Physical Society is already broadminded 
enough to adopt in ite Proceedings an indexing 
system designed to help in the international co- 
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ordination of knowledge. Is it tóo much to hope 

that the Society will also try to secure the oo-opera- 

tion necessary to present an annual report holding 

& unique position in journals published in English 1 

Even the present "Reporta" are indispensable in 

any science library, and readers are heavily in- 

debted to the many individual contributors who 

have had to sacrifice some of their research effort to 

carry out the arduous task of digesting hundreds: 
of research papers. W. H. GnaoncE. 


Light in the Service of Man 


Allgemeine Bltsdliende: 

ein Hand. und Lehrbuch für Studium und 
Forschung für Mediziner, Biologen, Agrikultur- 
ohemiker, Botaniker, usw. Von Prof. Dr. J. 
Plotnikow. Zweite, umgearbeitete und erweiterte 
Auflage. Pp. viii +909. (Berlin und Leipzig : Walter 
de Gruyter und Oo., 19360.) 28.50 gold marks. 

ROF. J. PLOTNIKOW, who has considerable 

experience in theoretical and applied photo- 
chemical research, bas dealt with different aspects 
of photochemistry satisfactorily in this treatise 
under notice. He has divided the subject-matter 
into four sections, namely: (1) sun and mankind ; 
(2) interaction of matter and radiation energy ; 
(3) statis and dynamics of light reactions; 
(4) different reactions caused by light. 

In the first section, the characteristic properties 
of .different radiations (for example, infra-red, 
visible, ultra-violet, eto.) and the problem of sight 
are described in detail. In the same section, the 
subject of nutrition in the future has been considered 
in an interesting manner from the point of view 
of the photochemist. A brief historical account of 
the development of photochemistry from ancient 
times appears at the end of this part. 

In the second section, the laws of light absorp- 
tion, reflection and scattermg, the phenomena of 
fluorescence, phosphorescence, bioluminescence, 
eto., the laws and mechanism of photochemical 
reactions, temperature coefficient, quantum yield 
and allied problems, are discussed. It is interesting 
to note that the summary of quantum yields of 
different photochemical reactions recorded on pages 
230-231 shows that the Einstein law of photo- 
chemical equivalence fails in the majority of 
reactions investigated so far. This fact has also 
been emphasized by the reviewer. 

The mathematical aspect of photochemistry is 
considered in the third part of the book. The 
experimental technique of photochemical reactions, 
which has been considerably developed by Prof. 
Plotnikow and oo-workers, is also discussed in this 


sation. Cases of photochemical EN ud 
equilibrium and the relation between the intensity 
of the incident radiation and the velocity of 
photochemical reactions have also been included. 
In the fourth part, the author describes briefly 
numerous photochemical reactions involving in- 
organic and organic compounds. Most of the litera- 
ture in photochemistry has been condensed in this 
section, which also contains a good account of the 
mechanism of photosynthesis in planta and the 
function of chlorophyll. Photoly&is and photo-oxi- 
dations are also adequately considered. At the end, 
work on the sensitization of photographic plates and 
films to various parts of the spectrum is summarized : 
to the infra-red radiation by neooyanine, krypto- 
oyanine, xenooy&nine, eto. ; to red by dicyanine ; 
to orange red by pinacyanol, nigrosin, chlorophyll, 
etc.; to orange by pinachrome, oyanine, ortho- 
chrome-T, methyl violet, ethyl violet, etc. ; to blue 
green by uranine, acridine yellow, eto. ; to ultra- 
violet by sodium salicylate (alooholio solution), 
‘Vaseline’ (acetone solution) and other fluorescent 
substances. A brief account of the phenomenon of 
desensitization of photographic plates and films 
with phenosafranine and allied compounds dis- 
covered by Lüppo-Cramer haa also been included. 
As light is utilized in the production of food 
materials in plants, in nitrogen fixation and in 
other processes in the soil, in photography, in the 
production of vitamin, in the treatment of disease 
and in the preservation of health, in the large-scale 
sterilization of water and milk, in the detection 
and teeting of different materials, eto., photo- 
chemistry is of necessity engaging the attention of 
numerous workers all over the world, and several 
im: books on this topic have recently 
been published. The present comprehensive work 
by Prof. Plotnikow is a valuable contribution to 
knowledge and should be widely read by chemiste, 
physicists, biologists, agriculturista, medical men 
and others interested in this subject, which has 
great. possibilities. N. R., Duar. 


" SEPTEMBER 11, 1937. 


Soil Erosion and its Control ' : 

By Prof. Q. C. Ayres. (McGraw-Hill Publications in 

Agricultural Engineering.) Pp. xi4-865. (New York 
. and London: McGraw-Hill Book Co., Inc., 1930.) 21s. 

Oxn of the effecta of the recent world depression has 

been to focus attention on problems of soil erosion. 

This has been the case particularly in the United 


States of America. The preceding years of high 


prices had led to a rapid expansion of mechanized 
farming, thereby reducing the man-power required 
to farm arable land. So long as pricés ruled high, 
little notice was taken of the diminishing returns 
obtained from such expansive and continuous crop- 


ping, but as soon as the bottom fell out of the market, ` 


farmers discovered, almost overnight, that they 
could no longer carry on. 

It was soon made clear that this was largely due 
to soil erosion and that the damage thus caused was 
increasing ab an alarming rate. Whereas in 1910 it 
was estimated that ten million acres of farm land 
by 1985 to between thirty-five and fifty million acres. 
For years previously that “tireless little bend of 


erosion: technicians” to whom this book is dedicated, _ 
had been as a voice crying in the wildemess, and it 


required the effecta of the depression forcibly to 
bring the position to the notice of the administration, 
which loet no time in forming this band of workers 
into the nucleus of a Soil Conservation Service. This 
Service, besides continuing research, was able to 
find employment for large numbers of farm workers 
and other unemployed in an endeavour to control 
soil erosicn. 

Since the initiation of this Service, much has been 
published in the form of bulletins, leaflets, eto., on 
soil erosion and its control. The author of the present 
work has collected and arranged this information 
charts and numerous illustrations add much to the 
value of the text, Though based entirely on American 
experience and American farming oonditions, the 
_book should prove of value to those in other lands 
where somewhat similar problems and ciroumstanoes 


prevail. 


By Paul Schebesta. Translated from the German 
by Gerald Griffin. Pp. 2884+81 plates. (London: 
Hutchinson and Co. (Publishers), Ltd., 1986.) 185. net. 
ATTER two visite to the pygmies of the Congo in 
1029 and 1930, Dr. Schebesta found himself con- 
strained to pay them a third visit to obtain supple- 
mentary data. On this occasion his objective was 
in the area of Lake Albert and his hosts the Bambuti, 
as they call themselves. He has thus completed the 
tour of both the eastern and the western pygmies. 
In this story of his sojourn among the little people 
of the forest, the author has purposely omitted any 
formal account df organization and culture where 
it does not differ from that described in his earlier 
work. Here again negroes and pygmies live in a 
relation in which each supplies something lacking 
in the economy of the other. The negroes need meat 
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and the pygmy. hunter supplies ib:. in turn, the 
pygmy needs bananas and vegetable produce, which 
is obtained from the negro gardens Jacking in the 
pygmy culture. : 

Dr. Schebesta’s lively picture of his relations with 
his pygmy people affords his readers an opportunity 
of appreciating their mentality. He has also taken 
full advantage of his informal method of description 
to demonstrate the actual working of their social 
and cultural organization and their magioo-religious 
beliefs. The author is more than ever convinced 
that the culture of the pygmy is of purely forest 
origin, and that they are ita aboriginal inhabitants. 


Exercices d'analyse . 

Par Prof. Gaston Julia. Rédigés per Dr. Georges 
Bourion. Tome 4: Equations aux dérivées partielles 
du premier ordre. Pp. v-+280. (Paris: Gauthier- 
Villars, 1985.) 60 france. 

Tams is the author's fourth volume of exercises in 
analysis. It is devoted mainly to partial differential 
equations of the first order, and consists of a dis- 
cussion of some 55 problems taken from examination 


. papers set at the Sorbonne for the Certificate in 


Calculus and from Part II of Edouard Goureat’s 
“Course in Mathematical Analysis”. The questions 
selected range from total differential equations to be 
solved by  Bertrand's method, to simultaneous 
systems and problems in geometry involving partial 
equations. The solutions are not only complete, but 
also are characterized by their clarity and elegance. 
In nine cases, alternative methods, geometrical and 
analytical, are considered, whilst problem 53 is 
provided with three solutions. Relevant extensions, 
particular cases and applications are also indicated 
wherever possible. 
To teachers and students of differential equations, 
this book should be extremely valuable. 
: F. G. W. B. 
A Marriage Manual : 
a Practical Guide-Book to Sex and Marriage. By 
Dr. Hannah M. Stone and Dr. Abraham Stone. 
English edition edited, and with an Introduction by, 
Michael Fielding. Pp. 852. (London : Victor Gollancz, 
Ltd., in conjunction with Jobn Lane, The Bodley 
Head, Ltd., 1936.) 7s. 6d. 
Ta admirable little work by Dr. Hannah M. Stone, 
medical director of the Birth Control Clinical Research 
Bureau of New York and Marriage Consultation 
Centre, and Dr. Abraham Stone, surgeon to the 
Sydenham Hospital and director of the Marriage 
Consultation Centre, is written im the form of imag- 
inary conversations between a physician and a 
young couple about to be married. The subjects on 
which the peir- seek enlightenment are fitness for 
marriage from the psychological, sexual and eugenio 
pointe of view, the anatomy and physiology of the 
sexual organs, fertility and sterility, prevention of 
conception, venereal diseases, the arb of marriage 
inoluding the technique of coitus, psychical and 
somatic incompatibilities and health in marriage. A 
bibliography of recent English and American litera- 
ture is appended. 
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Noise and the Nation* 
By Dr. G. W. C. Kaye, OBE,’ 


IMULTANEOUSLY with the remarkable 
growth of applied acoustics, there has 
gradually developed in Great Britain a public 
consciousness of the insidious growth of the social 
evil of needless noise—a pernicious by-product 
attributable in great part to an increasingly 
mechanized civilization. With this growing realiz- 
ation, the nation is beginning to demand and to 
receive protection against the nuisance of out- 
rageous noise whether generated by private or 
public bodies. It is looking for ways and means 
of mitigating excessive transport noises, particu- 
larly on the road and in the air, and it is seeking 
to know why in modern houses or flats it should 
not be accorded adequate privacy against the 
natural, though sometimes unreasonable, noises of 
neighbours. 


THE MEASUREMENT OF NOISE 


It is common knowledge that most noises are 
complex in character, containing a variety of 
components which may be distributed over the 
entire auditory ranges of frequency and intensity. 
Such a physical constitution lends iteelf to objec- 
tive measurement and analysis, but apart from the 
psychological aspecte, there are subjective factors 
of prime importance to the listener, namely, pitch, 
timbre and loudness, and these sensations are not 
readily appraisable. Experience indicates, however, 
that while the composition of & noise is not to be 
ignored, sheer loudness is the determining factor 
in most cases of annoyance caused by noise, so 
that the problem largely resolves itself into the 
correlation of the sensation of noisiness (as asseased 
by the ear) with the associated energy, which can 
be quantitatively measured by physical instru- 
menta. s 

Let us first consider the measurement of acous- 
tical energy. For the purpose, we need an intensity 
meter, this commonly consisting of a microphone 
and amplifier together with & suitable rectifier and 
indicator. Moving-ooil or ribbon microphones are 
sometimes employed, though for fundamental 
work the condenser or the crystal microphone is 
preferred despite the lower sensitivity. What- 
ever the miorophone used, it is usually calibrated 
by direct interchange comparison under appropriate 


* From the premdential address to Bestion A (Mathematical and 
Physioal Scsences) of the Botish Assoctation, delivered at Nottingham 
on September 2 


conditions with a standard (preasure) microphone 
of the condenser type, which in-turn haa been 
fundamentally calibrated in absolute units by 
means of either the Rayleigh disk or the piston- 


‘phone. 


The Rayleigh disk depends for its operation on 
the tendency of a small thin glass disk suspended 
from ita edge by a fine fibre to set iteelf at right 
angles to & sound fleld. The torsional constants 
of the system and the degree of deflection of the 
disk afford the sound particle velocity, the corre- 
sponding sound pressure being calculable from 
the known relations in the field. The measure- 
menta are made either in a stationary-wave pipe 
or in a room with highly absorbent walls. 

The piston-phone, which measures sound 
pressures directly, oonsiste essentially of a small 
cavity, one face of which is closed by the dia- 
phragm of the standard microphone, the opposite 
face consisting of a small piston connected to the 
moving coil of a loudspeaker unit. The amplitude 
of motion of the piston, when it is set in vibration, 
is measured optically and enables the correspond- 
ing sound pressures in the cavity to be calculated. 

Bo much for intensity measurements. As 
regards the associated loudness levels, we turn to 
auditory diagrams of the ear, such as those of 
Fletcher and Munson. The various loudness con- 
tours for pure tones of different frequencies show 
that while loudness and energy are manifestly 
related, the two do not normally keep in step, 
particularly for notes of very high and very low 
frequencies. At feeble intensities, the ear exer- 
cises pronounced selective preference for notes of 
medium frequency, and it is only at high inten- 
sities that equal increments of energy produce 
even approximately equal increments of loudness. 
Furthermore, the thresholds of hearing are much 
higher for high and low frequencies, so that the 
corresponding ranges of intensity with which the 
ear can deal are more restricted than for notes of 
medium frequency. The situation is worsened in 
the case of complex sounds or noises since the 
loudness is affected by their character, there being . 
in general no simple relation between the loudness 
of a-noise and the energy-loudness characteristics 
of its several components. It is evident that an 
energy meter, such as a microphone system, 
cannot unreservedly be used as a direct measurer 
of loudness. 
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THe DECIBEL AND THE PHON 


The next step in the measurement of noise is to 
equip ourselves with unite and standards of loud- 
ness. In this connexion, we have to cater for the 
enormous intensity range of the ear, particularly 
for notes of medium frequency, where the greatest 
intensity that can be tolerated (the threshold of 
pain) is $ome 10 million million (10¥) times that 
corresponding to the threshold of hearing. In 
such circumstances, we turn, a8 always, to & geo- 
metrical rather than an arithmetical scale, and 
the unit adopted for the purpose is the bel, which 
is a ratio signifying a 10-fold increase in intensity, 
power or energy. Two bels signify a 100-fold 
increase, three bells a 1000-fold increase, and so on. 

Equipped with such seven-league boote, and 
starting at & zero approximating to the threahold 
of hearing, we dan traverse the entire auditory 
intensity range for a medium-frequency note in 
as few as thirteen geometrically progressive steps. 
But the steps are too big for practical convenience 
and so it is usual to speak of a range of 130 decibels, 
which provides a serviceable energy scale. Arith- 
metically, a decibel (db:) denotes approximately 
a 5/4 energy inorease (that is, antilog 1/10), two 
decibels .a (5/4)! increase, three decibels a 
(5/4 =a 2-fold increase, . . . 10 decibels & 
(5/4)* — a 10-fold increase, that is, a bel. More 
generally, two similar sounds of intensities J and 
I, and corresponding acoustical p and p, 
are said to differ in intensity by » decibels when 


n = 10 log , (T/L) 
or n = 20 log, (p/P.) 


If I, or p, corresponds to some selected zero, then 
n becomes the number of decibels above that zero 
level. 

. Thus provided with an acoustical intensity 
soale, we can proceed to set up a loudness scale 
which is based on the accepted ability of the 
average individual to compare and match loudness. 
To this end (just as in photometry we make use of 
& standard candle) we need & standard sound ; 


and for the purpose a pure reference tone is chosen, 


which, on the British Standard Scale, has a fre- 
quency of 1000 cycles per second. We also require 
a zero of loudneas at or near the threshold of 
hearing, and this is arbitrarily adopted as oorre- 
sponding to a pressure of 0-0002 dyne per sq. cm. 
If now we operate the reference tone by succes- 
sively increasing decibel steps of energy, the 
associated changes of loudness are expressed in 
numerically identical steps on a scale of pAons. 
That is, if the reference tone is excited by an 
intensity of » decibels above the zero, the loudness 
is * phons. The equivalent loudneas of any other 
sound or noise is evaluated by matohing it by ear 
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under specified conditions against the suitably 
adjusted referenoe tone, the numerical value of 
the latter in phons then giving the equivalent 
loudness of the sound to be measured. Thus by 
this procedure we have set up a subjective scale 
of equivalent loudness, the unit being the phon. 

It. happens that a phon corresponds roughly 
to the smallest difference of loudness which can 
be detected by alternate listening, in the case of & 
sound of medium frequency and moderate loud- 
ness. Experience shows, too, that for many loud 
noises of common occurrence the loudness level in 
phonsis approximately equal to the intensity level in 
decibels—s convenient relation for many purposes. 

A number of different zeros of loudness havo 
unfortunately been employed in the past; for 
example, 1 millidyne per sq. om., which results in 
numerical values of loudness some 14 phons less 
than with the British Standard zero. In Germany 
the phon is based on a zero of 0.0003 dyne per 
sq. om., which is equivalent to a 4 db. difference 
from the B.B. zero. As, however, a different 
method of listening is employed, the alight dis- 
crepancy between the two scales is not known 
exactly. The American scale agrees with the 
British, except that in the United States it is 
customary to use the decibel not only for expree- 
sing intensity measurements, but also for loudness 
levela, it being implied in the latter case that the 
decibel figure quoted refers to the energy level 
(above the arbitrary zero) of the standard tone 
when it matches the sound to be measured. As 
already mentioned, the British Standards Insti- 
tution recommends that for greater clarity the 
decibel should be restricted to energy ratios; and 
in ite definition of the phon, the Institution kept 
open the way for eventual international agreement 
on the unit of equivalent loudness. 

Happily such agreement came about at an 
international conference held in Paris last July, 
when it was unanimously agreed that the decibel 
and the phon should be adopted respectively as 
international unita of intensity level and equiva- 
lent loudness, full agreement being secured on 
questions of the reference tone (1000 cycles per 
second), the reference zero (0-0002 dyne per 
sq. om.) and the technique of listening. All these 
matters are in accord with the definitions in the 
acoustical glossary of the British Standards 
Institution. 


Norre METERS 
Subjective noise meters. —Subjective noise meters 
depend on the equality matching of the loudness 
of a noise, as heard by the ear, with a reference 


tone (usually a pure tone of specified frequency 
and of graduated intensity) as heard in a telephone 
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earpiece held tightly against one ear. The reference 
tone may be produced by an electric buzzer, 
valve oscillator or other means, various frequencies 
(for example, 1000 or 800 cycles per seo.) or mixed. 
tones being used in commercial instruments. The 
usual Barkhausen technique involves simultaneous 
listening to the noise and the reference tone, but 
experience indicates that inconsistencies which 
are found to arise in aural measurements under 
such conditions are largely resolved when the two 
sounds are heard alternately for periods of not 
less than a second. Such a technique has been 
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facilitated by Churcher in a subjective meter 
employing two earpieces, so that either the noise 
or the reference tone can be heard in turn using 
both ears simultaneously. 

Subjective meters are useful for certain pur- 
poses, but the aural judging of equality of 
loudness of the reference tone and of a noise 
very different in character is not always easy. 
Observers are found to differ widely in their 
judgments, and the same individual is not always 
consistent. The acouracy of appraisement of 
& single observer is normally low (say 5 phons), 
and a team of trained observers is easential for 
higher precision (say 2 phons). In the case of 
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unexpected or single impulsive sounds, the aural 
assessment presents great difficulties to the average 
observer. 

Objective noise meters—The problem of the 
designing of objective sound and noise meters, 
which has received much attention both in Great 
Britain and abroad, is of considerable complexity. 
The ideal aimed at by objective meters is to be 
able to measure every type of sound and noise on 
the subjective scale of phons, that is, to simulate 
the selectiveness and response of the average ear 
in all circumstances. 

The various objective meters 
on the market all consist 
essentially of a pressure micro- 
phone connected to an ampli- 
fler provided with calibrated 
control, followed by some type 
of rectifier and an output in- 
dicator. As a first essential, 
objective meters are constructed. 
to give the same reading for 
& range of steady pure tones 
which sound equally loud to 
the ear whatever the frequency. 
This is achieved by intro- 
ducing into the amplifier eleo- 
trical networks  deaigned to 
modify the shape of the 
frequency characteristic so that 
it imitates the ear sensitivity 
at selected loudness levels. If 
the network ‘is omitted, the 
meter measures intensity levels. 
Objective meters should be 
further designed to simulate 
the salient characteristics of 
the ear in dealing with either 
steady or impulsive sounds. For 
example, the ear does - not 
record fall strength until a 
steady sound has persisted 
for about one-fifth of a second, 
and in the case of pulsating 
sounds, the inertia of the instrument has to be 
of the right order to give readings corresponding 
to average aural appraisement. 

There can be little doubt that the future of 
sound or noise measurement, from a practical 
point of view, lies with the objective meter. 
Even in ite present state of development, its 
practical convenience often outweighs its limita- 
tions. It is free from personal bias, rapid in 
action and direct reading, and can be put 
into the hands of an untrained observer. Further- 
more, a8 & dial instrument, it is well adapted 
to the enforcement of regulations or specifi- 
cations, 
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Noisg-LevEL MEASUREMENTS 

In'connexion with problems of noise abatement, 
‘the “National Physical Laboratory has made 
measurements and analyses of many noises of very 
varied origin. The positions which some of these 
noises occupy in & scale of phons are shown in 
Fig. 1, the upper half of which inoludes various 
noises the abatement of which would be acceptable 
in many circumstances. This is illustrated by the 
homely test which most of us apply as & test of 
background of noise, namely, the ease with which 
conversation is possible. At 60 phons, conver- 
sation is ‘comfortable’; at 90 phons, diffloult ; 
and at 110 phons, virtually impoesible. 

Among the noise problems on which the Lab- 
oratory has been consulted in recent years, are 
the mitigation of the noises aasociated with 
aeroplane cabins and engine-testing factories, 
trains, ships, tube railways, buses, motor horns, 
pneumatio drills, printing works, transformer sub- 
stations, cathedrals, assembly halls, business 
offices, flats, miniature rifle ranges, building 
operations, and Bo on. Assistance ig also being 
given in connection with the Home Office experi- 
menta on air-raid warnings. 

The loudness of & noise depends, of course, on 


' ita remoteness and to & less degree on its environ- 


ment. The inverse square law appears to be 
followed fairly exactly in the open for average 
sounds such as those of motor vehicles. In a 
room or a tunnel, the law does not hold and a noise 
sounds louder than it would outaide, owing to the 
building up of the sound level by multiple reflec- 
tion. Similar conditions prevail in a narrow busy 
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street and contribute to the noise discomfort of 
the occupants in the upper stories, though to a 
pedestrian the noise of, say, & passing car is but 
little louder than in an open space. Incidentally, 


_ drivers of cara are familiar with the sudden acoees 


of high-pitched components from the engines, 
exhausts or tyres of their cars as they pas reflect- 
ing walls or fencing or even minor way-&ido objects 
such as tree trunks or telegraph poles. 

One has also to remember that the path of & 
sound may appreciably modify its composition. 
For example, the high-frequency components may 
be abnormally reflected or absorbed as compared 
with lower notes which tend to pasa through or 
round obstacles. Even in the open, a hedgerow 
or a barrage of trees may, to & limited extent, 80 
serve as a muffler of traffic noise. The high- 
pitched components of a sound may further be 
selectively enfeebled in passing over different types 
of ground, for which the sound absorption may be 
three or four times as much for high notes as for 
low. To judge by experience, the absorption 
figures for newly fallen snow must be rather high, 
though I am not aware that they have been 
measured. High-frequency components may also 
be selectively absorbed by the air itself if it is 
humid. Knudsen has shown that the effect is due 
to interaction between the oxygen and water 
molecules, the nitrogen playing no part. Inci- 
dentally, he estimates that if we lived in an 
atmosphere of oxygen at a humidity of about 
20 per cent, the high notes of the violin and picoolo 
would be completely inaudible 50 yards away. 

(To be continued.) 


The Sex Ratio* 


By Prof F. 


E E subjeot of the numericel proportions of 
the sexes in a population necessarily appeals 
to Bo many interests that it is not surprising to 
find that considerable attention has been paid to 
it. But so complicated are the problems that 
cluster around it that even yet our understanding 
of the significance of the sex ratio is still very 
incomplete. Recent developments in cyto-genetics 
have removed many of the difficulties that have 
surrounded this subject, so that it is possible now 
to re-examine the problem more hopefully. - 
The Registrar-General’s Report for 1935 shows 
that the secondary sex ratio was 105:100; that, 


* From the peealdential address for Section D (Zoology) of the 
British Association, deltvered at Nottingham on September 2% 


A. E. Crew 


the sex ratio among those babies who died during 
the 7th-9th months of intra-uterine life was 
110:100; that there is a remarkable swing in 
the sex ratio, a numerical preponderance of males 
amongst the earlier age groups of the population 
giving place to a numerical equality of the sexes 
amongst the 15-19 year olds, whilst amongst the 
20-24 year olds the females actually begin to out- 
number the males; and thereafter, as age group 
succeeds age group, this female numerical ascend- 
ancy: progressively increases until, among the 
85's and over, there are more than twice as many 
women as men. ! 

This swing in the sex ratio from high to very 
low is shown to be the result of a sexually selective 
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mortality, for the mortality tables make it clear 
that at all ages relatively more males are removed 
from the population: by death. 

A consideration of these and similar facta 
ultimately leads to the conclusion that in the case 
of man, for some reason or other, the male, 


in virtue of his maleness, is less viable than the 


female, and that, in unfavourable circumstances, 
both pre-nstally and post-natally, the male, 
because of this greater inherent fragility, suffers 
more easily and more severely than does the 
female, and is removed from the population 
by death in greater numbers. -Furthermore, since 
this selective elimination of the male occurs before, 
as well as after, birth, it follows that the primary 
sex ratio is probably considerably higher than the 
secondary sex ratio. 
_ A comparison of the secondary sex ratio in 
different countries, in town and oountry, as 
affected by migration, amongst legitimates and 
illegitimates, amongst whites and ooloured, living 
under the same conditions, in different social 
strata, and in ite relation to infantile mortality 
would seem to show that the whole course of sex 
mortality in pre-natal life, in mfancy, and in all 
subsequent age periods is consistent with the view 
that the male in man is the inherently weaker 
.Ber, more prone on account of his relative con- 
stitutional weakness to developmental anomalies, 
to congenital debility and to death from diseases 
of all kinds. 

Male must be contrasted with female in 
attempt to discover the cause of this, iuis daly 
of the sex ratio in other mammals, birds and insects, 
wild and domesticated, both in the open and 
under the controlled conditions of experimenta- 
tion, must be made, for, in this matter of the 
sex ratio, to know only man is to understand 
nothing. 

Male differs from female in genetic constitution. 
In the case of man the male is the heterogametio 
sex. This being so, it follows that in the homo- 
gametic female & mutant recessive gene in one X 
can be cancelled out by its wild-type dominant 
allele in the other, whereas the same recessive - 
gene in the single X of the heterogametio indi- 
vidual is unchecked and unrestrained and is 
expressed to produce ite full effect. Upon this 
firm basis of ascertained fact, the sex-linked lethal 
- theory, which seeks to &ooount for the sexually 
seleotive mortality and the swing in the sex ratio, ' 
has been built. 

It is clear that genetic lethals exist in consider- 
able numbers in all animal and plant stocks that 
have been subjected to genetical experimentation. 
They are genes which can be mapped and which 
have an effect upon the secondary sex ratio that can 
be predicted. But since differences in chromosome 
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constitution may imply more than a difference 
in respect of sex-linked lethals, they may also 
mean & difference in genic balance. It may be 
that this difference is itself the cause of unequal 
mortality, though it is difficult to regard the male 
as being less well-balanced genically since he has 
endured as long & course of selection as has the 
female, and it would be expected that dosage 
compensation would ensure a proper balance in 
each sex regardless of dosage ratios. 

There ate other genetic differences between the 
sexes which are sex-limited and not sex-linked. 
It is established that many defecta and derange- 
ments in man, formérly regarded as recessives, 
are pertial irregular dominante, and: that many 
of these are more often and more, completely 
expressed in the male than in the female. Many 
characters previously regarded as sex-linked are 
now known to. be sex-limited, ias expressed. 
only in the male. 

There are other differences, ET and 
physiological, which quickly appear, in develop- 
ment and which give rise to endocrinological 
differences which, when once established, take 
charge of the further differentiation and the. 
maintenance of sexuality in the higher forms. 
The initial genetic constitution would seem to 
determine which of two alternative: types of 
differentiation shall oocur and, with the incoming 
of the gonad and the rest of the endocrine system, 
malenees or else femalenees becomes finally and 
firmly established. These two states are to be 
distinguished by sustained differences in. oxidation 
rate. ent has shown that the higher 
metabolic rate of the male renders him lees resistant 
to unfavourable conditions and more prone to 
desth. 

A survey of whet is known of the sex ratio 
amongst livestock and laboratory animals shows 
that, in general, the male amongst them shares- 
with the male of man a relative frailty and endures 
a selective elimination both before and after birth. 

The figures for birds are somewhat 
As & whole, they seem to show that it is tho 
heterogametio sex (the female in birds) upon which 
death falls more heavily pre-natally. If this is so, 
it can at onoe be decided that in the heterogametio 
mechanism itself a factor of importance is to be 
found. 

As & general rule, the males of all groups, except 
those derived from wide crosses in which genio 
balance is more likely to be unusual, appear to 
show a relatively low viability, irrespective of their 
homo- or heterogamety, and the difference in 
the death rates of the sexes appears to be as much 
correlated with sexuality iteelf as with any par- 
ticular type of chromosome or gene equipment. 
That this should be so is perhaps not surprising 


SEPTEMBER 11, 1937 


when the relative reproductive -values of the 
sexes are compared. The major task of one 
generation of gamete producers is the production, 
economically and efficiently, of æ succeeding 
generation that numerically will be in harmony 
with the conditions and resources of the habitat. 
That of the females of a generation is the pro- 
duction of the requisite number of ova; that of 
the males the production of spermatozoa in num- 
' bers sufficient to make the fertilization of every 
available egg highly probable. The number of 
spermatozoa required will be determined by many 
factors—for example, the variety of the fertiliza- 
tion process, the pre-natal and post-natal rela- 
tions of mother and offspring, the relationship of 
male to female in respect of parentage. If the 
- male is merely a fertilizing agent, then economy 
and efficiency &re-obeerved if the male dies in coitu 
or is for other reasons shorter-lived than the 
female, so long as there are more or leas equal 
numbers of males and females of the age when 
fertilization occurs. If the male is concerned with 
the protection, of and food-finding for the female 
and her young, then the length of life of the male 
might be expected to be related to the duration 
of the period of dependency of the young upon 
the parente and of the female upon the male, and 
it might reasonably be assumed that when the 
male has served his purpose he would be removed 
so that savings in food energy could be effected 
and used for further reproduction. 

Reference has already been made to the fact 
that in the Registrar-General’s Report for 1935 
the sex ratio most nearly approached equality 
amongst those in the population aged 15-19 years. 
In the Report on the Census of Sootland, 1931, 
table 31, vol. 2, it is seen that in this human 
population, though between the ages of 0-14 there 
were more males than females.and between the 
ages of 20-100 there were more females than 
males, the sex ratio of those in the population 
between the ages of 15 and 19 years was equality. 
It can be stated, therefore, that in the case of 
these human populations, the sex ratio is equality 
only amongst those who stand at the threshold 
of their reproductive prime. This fact is surely 
not without significance. The age group in which 
the sex ratio is equality consista of those who, 
biologically if not socially, are newly equipped for 
ardent reproduction. Amongst them there is no 
surplus: there are equal numbers of males and 
females. If, during the biological evolution of 
' man, pair-mating attached to itself a definite and 
positive value, it would be expected that all the 
mechanisms concerned in the establishment of a 
sex ratio of near equality among the 14-19 age 
group would, through selection, come ultimately 
to be related harmoniously to this end. 
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Implied in this suggestion is yet another: that 
in the case of any population of living things and 
under the conditions that exist in any given place 
and at any given time, there is an optimum sex 
ratio amongst those of the ages associated with 
the fullest expression of the reproductive function, 
and that through selection all the mechanisms, 
whatever they may be, which influence this are 
fashioned into harmony with this ‘reproductive’ 
sex ratio. It is necessary, therefore, to discuss the 
meaning in biological philosophy of mutation, 
sex and heterogamety, all of which are intimately 
concerned. 

Mutation is a mechanism that has become 
adapted and elaborated for the provision of material 
possibilities of evolutionary movement. It takes 
the form of the replacement of one gene by an 
allelomorph—the substitution of a gene that, 
having been tested and found worthy, has come 
to be in harmony with the reet of the genotype, 
and through this with the conditions of the ex- 
ternal environment, by another, the merite of 
which have yet to be determined. More often than 
not, therefore, mutation implies a disturbance of 
an equilibrium within the genotype itself, and 
between this and the external environment. It is 
usual, therefore, to find that mutation leaves the 
genotype leas in harmony with the existing external 
conditions than was that which it has replaced. 
Mutation, the inception of a new heritable varis- 


‘tion, thus usually equipe ita possessors with a 


handicap, imposing on them a disadvantage that 
can range from inconvenience to complete lethality. 

Bex is the mechanism that has become adapted 
for the dispersal of a mutant gene amongst & 
population. Through ite exercise a new gene can 
become incorporated into a variety of genotypes, 
and thus given the opportunity of ‘finding iteelf 
associated with other genes with whioh it can 
interact. It is established that the quality of the 
action of a gene is largely determined by this 
interaction with others, for, as judged by ita effects 
upon the life processes of the zygote, it can exhibit 
disadvantageous properties when in one gene 
association, advantageous when in another. For 
the quiet dispersal of & mutent gene in this way 
it is necessary that it should be recessive, initially 
at least, to the gene that it has displaced, for 
then it can pursue a cryptomerio existence for a 
considerable period of time. 

If the great usefulness of sexuality lies in the 
opportunities it provides for variety in gene recom- 
bination and for the exercise of selection, then ite 
advantages will be best exploited when, among 
those about to reproduce, there is a sex ratio of 
equality. This observation would not seem to 
apply to those’ instances in which gene combins- 
tions that are common or are exceedingly rare are 
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concerned, but a sex ratio of equality among the 
parents would seem to provide the greatest variety 
of recombinations in the offspring in the case of 
gene oombination of intermediate rarity. Be this 
as it may, a device for the production of a sex 
ratio of equality has certainly been elaborated. 

Heterogamety is & mechanism that has become 

- adapted for the production of & primary sex ratio 
of equality. In ite evolution in the higher forms 
it has taken the form of the replacement in one 
sex of an X-chromosome by a wholly or largely 
non-homologous Y-chromosome. The hetero- 
gametic sex, therefore, now possesses one X- 
chromosome, the homogametic, two. An indirect 
result of this evolution has been that a recessive 
mutant gene in the differential segment of the 
X-chromosome is at once unoovered in the case 
of the heterogametic individual, and so, if in ite 
action such a gene is disadvantageous, deleterious 
or lethal, to it no time is allowed for the finding 
of modifying company and for the pursuit of ite 
own evolutionary development. It is expressed 
and tested within a very short time of ite first 
appearance, and should it cripple or kill, it is the 
heterogametio sex that is affected. In this way the 
sex ratio becomes modified, for the heterogametics 
either die before birth or else their early post-natal 
mortality is greater than is that of the homo- 
gametios. It is somewhat surprising that so few 
sex-linked lethals have so far been discovered in 
mammals. It would seem that the differential seg- 
ment of the X is relatively insignificant and that 
the cross-over portion, which could not yield & 
differential mortality since its genes would not 
automatically be expressed in the male, is rela- 
tively large. 

It is thus posaible to look upon the inequality 
in capacity for continued life between the sexes 
as being partly of the nature of an evolutionary 
oversight due to & lag in the development of a 
harmonious relationship between the mechanisms 
of mutation and heterogamety. But this dis- 
harmony has been repaired by the invention of & 
supplementary device which can provide a com- 
pensatory primary sex ratio, high in those species 
with male heterogamety, low in those in which the 
heterogametic sex is the female. It is established 
that in many, though not in all, mammalian stooks, 
the primary sex ratio is much higher than is the 
secondary, and it is in such stooks that there is 
much sexually selective mortality operating to the 
disadvantage of the heterogametio sex. This being 
so, it seems reasonable to entertain the view that 
these three variables—the primary sex ratio, a 
sexually selective pre-natal and early post-natal 
mortality and the optimum reproductive sex ratio 
—are somehow related, the dimensions of the first 
being connected with the amount of the second. 
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Should this prove to be the case, then it would 
follow that in general the greater the incidence of 
mutation, the more common the sex-linked ré- 
cessive lethals and the greater the difference in the 
sex incidence of mortality in adolescence in a stock 
with male heterogamety, the higher will be the 
primary sex ratio; and, conversely, the rarer 
mutation is, the fewer the lethals and the leas the 
difference in the sex incidence of mortality between 
conception and reproductive prime, the nearer to ' 
equality will this primary sex ratio be. 

This suggestion, of course, demands that there 
should be genes which affect the functioning of 
the heterogametic mechanism, and also that it 
should be possible, by continued selection, to 
modify the primary sex ratio of a stock. This will 
be equality when the heterogametic sex elaborates 
ite two kinds of gametes, X- and Y-chromosome- 
bearing respectively, in equal numbers, and when 
both of these are equally functional in fertilization. 
Conversely, the primary sex ratio will be removed 
more or less from equality if and when the two 
forms of gametes are not produced by the hetero- 
gametio sex in equal numbers, or when, between 
these two forms, there is functional inequality. 
The fact that in those instances where the primary 
sex ratio is not equality it is the Y-bearing gamete 
that is either produced in greater numbers or is 
greatly advantaged in fertilization, so that more 
XY than XX gametes are produced, is of great 
interest in view of the observed fact that it is the 
XY xygote that suffers more through the action 
of sex-linked lethals. 

It has been shown to be possible, by continued 
selection within an animal stock, to produce high 
and low sex ratio strains, and thus it would appear 
that there are genes which oan be concentrated in 
a genotype which, in their action, influence the 
heterogametic mechaniam affecting either the rela- 
tive production of the two kinds of gametes pro- 
duced by the heterogametic sex or else their 
relative functional ability. If, as seems to be the 
case, tho male in many forms and irrespective of 
his chromosome constitution is the weaker sex, 
then in those instances in which the male is homo- 
gametic an excess of X-chromosome-bearing ova 
is demanded from the heterogametio females or 
else there must be some form of selective fertiliza- 
tion, the X-ova being more often or more readily 
fertilized. 

That genes which lead to the production of 
X- and Y.bearing gametes in unequal numbers do 
exist is shown very clearly indeed by the work of ` 
Sturtevant and others. One such gene was dis- 
covered as long ago as 1922 (Morgan, Bridges and 
Sturtevant, 1925) in a strain of Drosophila affines 
in which occasional males were found to produce 
families consisting almost entirely of females. A 
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definite X-borne gene was suspected. Gershenson 
(1928) found a similar gene in Drosophila obsowra, 
and showed that it was indeed resident in the 
X-chromosome. A male carrying this gene pro- 
' duces very few sons, regardless of the genetic 
nature of his mate. More recently.(1936) Sturtevant 
‘and Dobzhansky have found that this gene has a 
' very wide geographical distribution in both reces 
of Drosophila pseudo-obscura, that it is sex-linked, 
lying in the right arm of the X-chromosome, and 
being associated with a small inversion. Cyto- 
logical study has shown that in these oases the 
X-chromosome undergoes equatorial division at 


each meiotic division, whilst the Y-chromosome, 


degenerates, with the result that a male carrying 
this gene produces nearly all X-sperm instead of 
the usual 50 per cent. It is to be expected, of 
course, that a sex ratio gene of this kind would be 
discovered only if its effecta upon the sex ratio 
were profound. But the existence of such genes 
permits us to assume that other genes of the same 
kind, having less severe effecta upon the hetero- 
gametio mechanism, also exist and are responsible 
. for minor distortions of the sex ratio. If such 


` 


NATURE 


453 


genes do exist, then, of course, they oan be incor- 
porated into, or extruded from a genotype, and 
upon them selective agencies can work their will. 
These sex ratio genes may perhaps provide a 
partial explanation of the observation that hybrid- 
ization commonly is attended by marked dis- 
tortions of the secondary sex ratio. 

But all this is so much speculation, and the only 
justification for toying with such ideas is that 
criticam may be aroused and experimentation 
launched. I have presented evidence to show that 
three possible causes of sex differences in mortality 
have to be considered: (1) sex-linked lethals, 
(2) sex-limitation of defects and derangements, and 
(3) sex-dimorphie physiological and endoorino- 
logical differences. It seems probable that ser- 
linked lethals play only a minor part and that the 
defects and derangements that have come to be 
manifested only or more completely in the male 
owing to his relative unimportance in respect of 
propagation, constitute the major cause, though 
as yet too little is known of sex differences in 
respect of hormones and their effects to permit 


‘us to regard these as unimportant. 


The British Association at Nottingham 


"T= British Association opened at Nottingham 

on Wednesday, September 1, at a time when 
local residenta feared that a pleasant spell of very 
fine weather was to be rudely broken ; but after a 
severe storm had passed over, the Association 
settled down to enjoy days of bright sunshine. 
The attendance of more than two thousand 
members is regarded as quite satisfactory, and 
there is no doubt that those visiting the city for 
the first time were definitely impressed by the 
delightful setting of the University College and the 
&ocommodation it provided. The opening presi- 
dential address on the history of evolutionary 
thought was well supported, and Prof. W. W. 
Watts, in moving a vote of thanks, suggested that 
the fact that Sir Edward Poulton had & son who 
was president of a Section provided a proof of 
natural selection. 

The presidential addresses to the Sections were 
crowded. Mr. H. G. Wells had some striking things 
to say about education, but, so far as one could 
judge, they served only to increase the admiration 
and adulation of the professional members in his 
audience. His contentions were, in & way, sup- 
ported by Prof. E. J. Salisbury’s address to 
Section K (Botany), which one member described 
as “short, simple and lovable’. They were also 
supported by speakers at a later discussion on the 


educational function of & university. Prof. 
F. A. E. Crew's presidential address was regarded 
as one of the most stimulating of the whole meeting. 
It was, however, in Section A that records were 
broken in an extraordinary manner by Dr. G. W. C. 
Kaye. Here, for the first time, a president took 
acoustics as the subject of his address, and de- 
livered it, appropriately enough, in a lecture 
theatre deaigned by Prof. E. H. Barton just before 
his death. Moreover, the address was for the first 
time illustrated by experiments, in which a selec- 
tion of some forty motor-horns were used with 
great affect to produce another record in noise. 
Perhaps it was the general appeal of the subject 
which caused Section A to be crowded out and to 
provide & further record in the nature of a repeat 
performance of the experiments later in the day. 
Section A must also be credited with another 
record, which it certainly did not seek ; one of ita 
most pleasant social activities appeared in the 
programme under the heading “mystery trip". 
The general discussions had clearly been well 
planned. Dr. F. L. Pyman’s presidential address 
to Section B opened a stimulating symposium on 
various aspects of chemotherapy, while, at the 
same time, local geologists, headed by Prof. H. H. 
Swinnerton, had the pleasure of describing the 
geology of the Nottingham district to Section C. 
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Section A enjoyed a general discussion on the 
mode of action of the photographic plate, in which 
a theory of latent image formation put forward by 
Prof. N. F. Mott was closely followed. Sections A, 
B and I gathered to hear a useful symposium on 
surface action in biology initiated by Dr. Irving 
Langmuir. Prof. D. Brunt added much interest 
to & discussion of the upper atmosphere by re- 
leasing a sounding balloon, carrying & Dines 
meteograph to record the pressure and temperature 
at different stages of ite ascent, and a ten-shilling 
note with an I.0.U. for a like sum to ensure its 
return. The balloon was released in the College 
grounds on Monday morning in the presence of an 
enthusiastic crowd. Lees spectacular, but of con- 
siderable interest to local members, was the joint 
discussions of Sections C and E on the potential 
mineral resources of Nottinghamshire and Lincoln- 
shire and their geographical significance. Perhaps 
the star turn in the joint discussions was the meeting 
of Sections C, D, E, F, K and M on Tuesday evening 
to talk about planning the land of Britain. 

There can be no doubt that from a scientific 
point of view the Nottingham meeting was an 
unqualified success. From a social point of view 
it was equally pleasant. The excellent hostel 
accommodation, situated so close to the College 
and in the same beautiful surroundings, con- 
tributed greatly to the happiness of visiting 
members. The civic reception was obviously 
thoroughly enjoyed by guests and hosts alike, the 
flood-lit gardens of the Oastle being much admired. 
Works visite, garden parties and excursions were 
heavily booked. Local firms and industrial under- 
takings were most generous in entertaining the 
Association. At the same time, the extraordinarily 
fine series of cinema films on subjects of biological 
interest, shown to members in the Savoy Cinema, 
proved to be a great attraction. 

Forty-four years is the interval of time between 
the last two visita of the Association to Notting- 
ham; it is to be hoped that, both on scientific and 
social grounds, the Association will not wait 
another forty years before it returns. 
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On September 3 the General Committee adopted 
the nomination.of the Council of Lord Rayleigh 
to succeed Sir Edward Poulton as president of 
the Association. The General Officers will con- 
tinue to be Prof. P. G. H. Boswell as General 
Treasurer and Prof. F. T. Brooks and Prof. Allan 
Ferguson as General Secretaries. The new members 
of Council are Prof. T. 8. Moore, Mr. R. 8. Whipple, 
Prof. H. J. Fleure, Prof. J. G. Smith and Prof. 
J. ©. Philip. 

Future places of meeting of the Association are 
Cambridge (Aug. 17—24, 1938) and Dundee (1939). 
Invitations have been received for the Association 
to meet in Swansea in any convenient year, in 
Belfast in 1041 or any year nearly following, and 
in 1943 in Birmingham. 

Under the arrangement proposed last year by 
the Council and adopted by the General Committee, 
the British Science Guild was incorporated into 
the Association as from November 30, 1936. In 
accordance with the agreement of incorporation a 
British Science Guild Committee has been ap- 
pointed to continue arrangements for lectures 
already initiated by the Guild, and for any others 
of similar character which may be approved by 
the Council. The first of the lectures arranged by 
the Association under the above scheme was the 
Alexander Pedler lecture, given in Leicester on 
May 3, in co-operation with the University College 
in that city, by Prof. Allan Ferguson. The firat 
Norman Lockyer lecture to be so arranged will be 
given by Dr. R. E. Mortimer Wheeler in the 
Goldsmiths’ Hall, London, by kind permission of 
the Goldsmiths’ Company, on November 24. . 

The first of the triennial lectures under the 
foundation of Mr. G. Radford Mather will be given 
by the Rt. Hon. J. Ramsay Macdonald, M.P., 
F.R.S., in the Royal Institution, London, by kind 
permission of the managers, on October 22. 

The Counail records with much satisfaction that 
Lord Rutherford has accepted the presidency of 
the joint Congress of the Indian Science Congress 
Association and a delegation from the British 
Aseociation in January next. 


Obituary Notice 


Prof. F. C. S. Schiller 
ROF. F. O. 8. SCHILLER, who died in Los 
Angeles on August 7 after & long and lingering 
ilmess, was born in 1864, the son of Ferdinand 
Schiller of Calcutta. He was educated at Rugby and 
Balliol, and graduated in the first class of Litere 
Humanioree, winning later the Taylorian scholarship 
for German in 1887. For a few years (1898-97) he 


occupied the post of mstructor in philosophy at 
Cornell University. Then in 1897 he returned to 
Oxford, and became fellow and tutor of Corpus, 
where he remained for more than thirty years. His 
former pupils speak of him as & decidedly stimulating 
and suggestive teacher, who, although out of touch 
with the types of philosophical theory prevalent in 
Oxford, exerted considerable influence there as an 
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acute critic and searcher after truth. He was president 
of the Aristotelian Society in 1921, and had from 
1906 onwards contributed to ite Proceedings a large 
number of papers. At philosophical gatherings he 
was & well-known figure; he read, for example, a 
paper at the International Congreee of Philosophy, 
held at Harvard in 1926. To Mind he was & frequent 
contributor, and was for many years treasurer of 
the Mind Association. In 1926 he was elected a 
fellow of the British Academy. In 1929 he was 
appointed visiting professor in the University of 
Southern California, and was accustamed latterly to 
spend half of each year in the United States and half 
in England. - 

Bahillez's student life in Oxford began immediately 

after the death of T. H. Green, but from the outset 
he was out of y with Green's idealism. In 
his earliest book, ‘Riddles of the Sphinx”, published 
under the peeudonym “A Troglodyte” in 1901 
(2nd edition, revised, with the author's own name, in 
1904, new edition 1910), Schiller followed largely in the 
line of the evolution theory, as expounded by Darwin ; 
and developed at-some length & view, not unlike that 
of J. S. Mill, of God aa a finite individual, immanent 
in the world as & living activity, but transcendent 
as a true personality. In the following year, in 1902, 
the volume entitled ‘Personal Idealism”’ 
containing contributions from eight members of the 
University of Oxford ; Schiller’s essay therem was on 
“Axioms as Postulates", and in this essay he out- 
lined for the first time the position which, following 
William James, he designated as that of ‘pragmatiam’, 
or later ‘humanism’. 
. Truth, Schiller maintained, is human truth, and is 
incapable of coming into being without human 
effort and agency. Human action is psychologically 
conditioned ; consequently, the concrete fullness of 
human interests, desires, emotions, satisfactions, pur- 
poses, hopes and fears is relevant to & theory of 
knowledge and must not be abstracted from. The 
world of our experience is not a ready-made datum ; 
it is eaeentially what we make of it. Fruitless, there- 
fore, is it to attempt to define ib by what ib was 
originally or by what it would be apart from us; 
it is what is made of it. Accordingly, the world is 
plastic and may be moulded by our wishes, if only 
we are determined to give effect to them, and are 
content to learn from experience, that is, by trying 
by what means we may do so. The principles we 
employ in such construction are, ib was urged, in 
the beginning demands we make upon our ex- 
perienoe, postulates or hypotheses, "gtarting-points 
and stepping-stones”. Of these, when tried, many 
have to be abandoned; others remain precarious, 
and more or leas ‘matters of faith’ ; only & few rise 
to be unquestioned axioms. The “making of truth” 
is thus, it was contended, in a very real sense also & 
"making of reality". For in validating our claims 
to ‘truth’ we really ‘discover’ realities; and we 
Virtually transform these by our cognitive efforts, 
thereby proving our desires and ideas to be real 
forces in the shaping of our world. 


Perhaps Schiller’s chief contribution to the thought 
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of his time is to be found in his sustained insistence 
on the way in which principles, even those which 
appear to be the moat self-evident and fundamental, 
are in point of fact tentative, and require to be tested 
by their success or want of succeas in enabling the 
investigator to get into touch with natural eventa; 
and in the repeated emphasis which he laid on the 
manner in which apperent facts receive modification 
through the growth of science. Furthermore, that 
man is not to be separated from Nature, and looked 
upon as a mere observer of a series of events which 
he can do nothing to alter, that revaluation and 
not static finality is a main feature of any truth 
discoverable by man—these are certainly pointe 
which it was worth while to emphasize, and upon 
them Schiller was constantly laying streas. 

In addition to the works already referred io, 
Schiller was the author of “Humanism”’, 1908 (2nd 
edition 1912), “Studies in Humanism”, 1907 (2nd 
edition 1912) and “Plato or Protagoras", 1908. He 
wrote also two books on logio—one, ‘Formal 
Logio: A Soientifla and Social Problem", 1912, 
which was & sustained attack on what he regarded 
as the futility, the verbaliam, the self-contradictori- 
ness of the traditional logic; the other, which was 
a more constructive work, “Logio for Use”, 1929. 
In the latter the logic which he desiderated wes not 
the logio of proof but the logio of discovery, and he 
has said probably wellnigh everything there is to 
say on this subject. Nor must one omit to mention 
the two contributions he made to Singer’s ‘‘Btudies 
in the History and Methods of Science”, on ‘‘Scientiflo 
Discovery and Logical Proof” in vol. 1 (1917) and 
on “Hypothesis” in vol. 2 (1921). G. D. H. 


Wu regret to announce the following deaths: 


Prof. Hendrik Aldersloff, director of the State 
Serum Institute at Utrecht, president of the Dutch 
Society for the Advancement of Medicine, editor of 
the Tijdschrift voor Socials Hygióne, aged sixty years. 

Prof. P. W. Cloassen, profeasor of biology m 
Cornell University, known for his work m economic 
entomology, on August 16, agéd fifty-one years. 

Prof. J. E. Duerden, who was associated with the 
Wool Industries Research Association, Torridon, 
Headingley, Leeds, and formerly professor of zoology 
in the Rhodes University Oollege, Grahamstown, on 
September 4, aged seventy-two years. 

Prof. Albert Heim, For. Mem. R.S., formerly 
director of the Geological Museum and Swiss Geo- 
logical Survey, Zurich, on September 1, aged eighty- 
nine years. 

Prof. M. Maclean, emeritus professor of electrical 
engineering in the Royal Technical College, Glasgow, 

n September 2. ` 

Prof. Pietro R. Pirotta, formerly professor of 
botany in the University of Rome, on August 4, 
aged eighty-three years. 

Mr. F. C. Thompeon, lecturer in the Department 
of Leather Industries in the University of Leeds, 
aged forty-six years. 
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News and Views 


The Right Hon. Lord Rayleigh, F.R.S. 


Tum British Association holds its annual meeting 
in Cambridge in August 1938, and the General Com- 
mittee of the Association has elected Lord Rayleigh 
to the presidential chair for that meeting in succeasion 
to the veteran biologist Sir Edward Poulton. Readers 
of NATURE need little introduction to Lord Rayleigh, 
whose influence on the development of physical 
science has been so patent and so profound. First 
and foremost an experimental physicist, he has his 
father’s flair for recognizing those -aspects of an 
experimental investigation which moet need stressing, 
and for extracting results of fundamental importance 
from apparatus of simple, even primitive, type. His 
work on radium and the earth’s heat is classio in 
quality, and he has elucidated many diverse, and yet 
related, phenomena in his studies of the aurora 
borealis, the light of the night aky, the green flash, 
and the fluorescence of mercury vapour,. He has 
lately studied the conditions of optical contact of 
glass surfaces, and has investigated, by admirably 
simple methods, the pull required to seperate, and 
the work done in separating, contacted surfaces. He 
has measured the small amount of reflection between 
two contacted glass surfaces, and has shown that the 
blackness of the black centre of the Newton’s rings 
formed between a spherical and a plane surface is by 
no means perfect. 


Logp RayYiargH’s services to science on the 
administrative side are equally varied and weighty. 
He is chairman of the governors of the Imperial 
College of Science and Technology, and of the 
executive committee of the National Physical 
Laboratory. He had filled the offices of foreign 
secretary of the Royal Society, of president of 
Section A of the British Association, and of president 
of the Physical Society. Lord Rayleigh’s contacts 
with Cambridge are many, and make the choice of 
the General Committee & singularly happy one., The 
nature and scope of his address remain to be seen, 
but, whatever be his choice, the scientific world, and 
indeed, the world at large, may look forward to 
receiving & pronouncement pi fundamental im- 
portance, 


Gras and the Nation’s Food Supply 


Ds. R. E. BrApn'8 evening discourse at the British 
Association, delivered on September 3, came well 
within the category of scientific contributions bearing 
upon social welfare, for it demonstrated the physical 
possibility of greatly increasing the nation’s home- 


grown food supply, and incidentally of improving . 


soil fertility and of helping to put the much-suffermg 
farmer upon his financial feet. A conspicuous feature 
of recent agricultural progreee has been the recogni- 


tion of grass as & crop, and how by good management 
and the use of scientiflo methods of grass conserva- 
tion, the productivity of pastures can be immensely 
increased. Early researches on grase as a food for 
stook were largely confined to hay, and though this 
form of ‘bottled smshine’ is unlikely ever to disappear, 
the nutrients in grass can be best conserved either 
as ensilage or as artificially dried grass. Nosystem of 
cultivating grassland can be adequate unless it takes 
cognizance of the reaction between the pasture 
herbage and the grazing animal, for by controlling 
the time and intensity of graxing or cutting, by 
judicious manuring, and by timely cultivations, a 
succession of palatable and nutritious herbage oan 
be maintained throughout the grazing season, and 
this season can be extended at both ends, that is, 
in spring and in &utummn. The re-disoovery by 
Prof. T. B. Wood and Dr. H. E. Woodman of the 
high feeding value of leafy, young grase, and the 
breeding of leafy and highly nutritious strains of 
indigenous grasses by Prof. R. G. Stapledon and his 
co-workers at Aberystwyth, -have opened up a viste 
of great possibilities for home agriculture and national 
food supply. 


As an example of what can be dane to improve the 
yield of food material from grassland, Dr. Slade 
described the'results'‘of & highly interesting experi- 
ment that has been carried on ginos 1985 at a large 
dairy farm near Middlewich, in Cheshire, wherp the 
climate'is favourable and ‘the management has been 
scientific as well as practical Monthly recorde of 
milk production and live-weight increase of animals 
have bean recorded throughout, and. from these 
date the amounts of food (protein and starch équiva- 
lente) provided by the grass and the hay have been 
calculated. The average yield of crude protein per 
acre in 1935 and 1986 was 640 lb., which is three to 
four times as much as that given by an average pasture ` 
in Great Britam. Equally good resulta have been 
obtained on a ‘farmer’s farm’ near Middlesbrough, in 
Yorkshire, over @ period of ten years, and it was 
suggested that yields of crude protein up to 1,500 Ib. 
per acre should be obtainable when Prof. Stapledon's 
new strains of indigenous grasses become available. 
A yield of 700 Ib. protein per acre is equivalent to a 
yield of 45 Ib. protein as dressed beef, or to 103 Ib. 
protein as' milk, which is just about the amount of 
protem provided for human food by an average acre 
of wheat.- Pigs fed-on grass protein could provide 
70 Ib. of pork"per acre of grassland, but for this 
purpose thé grass would have to be ‘defibrinated. 
What is needed, ‘and what seems feasible, ia a protein- 
rich food made from grass deprived of ita fibre, a kind 
of ‘grass ohiodeb", which could be fed to pigs for 
producing pot, and in times of national omergenoy 
could be eaten by the people. 
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Science and Progress 

Tua address, “Science in Everyday Life", given 
at Long Eaton on September 7 in connexion with the 
Nottingham meeting of the British Association by 
Dr. J. E. R. Consteble, dealt with the more popular 
side-of the activities of the Department of Scientific 
and Industrial Research and the laboratories engaged 
in research under its auspices. The National Physical 
Laboratory has, for example, fostered the use of 
X-rays for the detection of internal defects in steam- 
ship and aeroplane propellers, in almost all types of 
industrial products and m human teeth, and of 
foreign bodies in pecked foods. It has also under- 
taken the measurement of noise and suggested methods 
of diminishing noises in buildings by the use of sound- 
absorbing devices. The Fuel Research Station has 
been investigating the best methods of getting the 
most heat and the least smoke from coal, while the 
Food Investigation Board has been finding out the 
best methods of keeping foods of all kinds in oold 
storage for long periods without its deteriorating. 


ANOTHER branch of the activities of the Depart- 
ment to which Dr. Constable referred was that of 
the Road Research Laboratory, which is determining 
the best methods and materials for the construction 
of roads with good wearing qualities and non-skid 
surfaces. Machines for measuring the durability and 
non-skid property of sample roads and for determining 
when a road surface must be condemned as bad have 
been constructed and are giving valuable informa- 
tion. Closely associated with this laboratory is that 
for building research, which has succeeded in solving 
some of the difficulties m the production on a large 
soale of uniformity in structural materials such as 
concrete, and in the preservation of the stonework 
of ‘buildings, and has investigated the best methods 
of dealing with many of the newer quick-setting 
plasters and cements. As & result of the work of 
the laboratory the smoking chimney need no longer 
be tolerated. 


Dr. R. d'E. Atkinson 


- De. R. D'E. Arkrxsox has been appointed chief 
assistant in the Royal Observatory, Greenwich. Dr. 


Atkinson obtained a first oleas in the Physics Final, 


Honour School in Oxford in 1922 and was elected to 
& research fellowship at Hertford College. In 1926 
he obtained a Rockefeller travelling fellowship and 
studied in Göttingen for two years under Prof. 
. Franck, taking the D.Phil. degree. After a short 
period as demonstrator in the physics laboratory of 
the Technische Hochschule in Berlin-Charlottenburg, 
he was appointed assistant professor and, in 1988, 

associate professor of physics in the Rutgers Univer- 

sity, New Brunswick. Dr. Atkinson has published 
many papers. Of particular interest is his work on 
atomic synthesis and the source of stellar energy, in 
the course of which he deduced, before the discovery 
of the neutron, from general considerations of atomic 
abundance in the sun and stars, that there must be 
some type of particle that could penetrate a highly 
charged nucleus more easily than & proton. 
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Charles Bouchard (1837-1915) 


CuaARLES JAoqums BoUuGHARD, a distinguished 
French physician, was born on September 6, 1887. 
He studied medicine first at Lyons and then in Paris, 
where he became house physician to Charoot, with 
whom he afterwards collaborated in the study of 
certain nervous diseases, He is best known for his 
works on the pathology of cerebral hsmorrhage 
(1866) and autointoxication (1887) both of which 
were translated into English, and the diseases caused 
by diminished nuirition (1870-80). He was also 
co-editor of a system of medicine with Charcot and 
Brissaud (1891-94) and of a treatise on general 
pathology in collaboration with H. Roger (1895—1903). 
In 1887 he founded the Revue de la Tuberouloss with 
Verneuil, and in 1899 the Journal de Physiologie et de 
Pathologie Générale with Chauveau as his co-editor. 
Bouchard was one of the first physicians in Paris to 
take an interest in radiology, and matalled a r&dio- 
scopic apparatus at his own expense for the examina- 
tion of his petients at the Charité hospital, where he 
was physician. In addition to occupying the chair of 
general pathology and therapeutics in the Paris 
faculty of medicine (1877) his distinctions included 
the presidency of the second French Congress of 
Medicine (1895), Société de Biologie (1896) and 
Academy of Sciences (1908). His death took place 
on October 28, 1915. The work entitled ‘Un Médecin 
Philosophe: Charles Bouchard, son œuvre et son 
tempe", by Paul Legendre (1924), forms one of the 
outatandmg medical biographies. 


Trades Union Congress and Science 


TEn announcement made by Mr. Ernest Bevin in 
his presidential address to the Trades Union Congress 
meeting at Norwich of the formation of a scientific 
advisory council will be widely weloomed. Mr. Bevin 
paid tribute to the progress that science has made, 
but pointed out that society has not kept pece with 
it in making the fundamental readjustments and 
assimilating the resulta of research, discovery and 
invention. The General Oouncil of the Congress 
believes that men of science can make a further con- 
tribution to progress by assisting such a movement 
as the Trades Union Congres with counsel and 
knowledge. It has accordingly decided to establish 
a Scientific Advisory Council, the purpose of which 
will be to enable the Congress and ita constituent 
unions to secure the help and advice of leading 
scientific workers in some systematic and regular 
way. "The General Council are convinced that their 
prevision and foreknowledge of the significance of 
scientific discovery in all fields of research would be 
of incalculable value not only to the trade union 
movement, but to the community.” Mr. Bevin gave 
a warning that this does not mean that scientiflo 
workers are to be invited to frame the policy of the 
Congress ; the General Council wishes to be in touch 
with representative men of science by means of such 
an advisory council and panels of scientific workers, 
from which it will be able to obtain information and 
advice in dealing with its own problems. It would 
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clearly be to the advantage of both science and 
labour if the Congress were represented upon research 
boards and research associations oonoerned with 
industrial developmenta. The human factor in in- 
dustrial progrees has often been neglected in the 
past, and by bringing representatives of labour into 
close association with scientiflo and inventive work, 
the degrading results of some of their past applioe- 
tions to industry may be avoided. : 


Racial Doctrine i 
A NEW periodical publication with the title Races 
et Haoteme is devoted to the record of current develop- 
ment in the application of theories of race to the 
doctrine of nationalism, with Special reference to 
Germany (office of publication, 47 rue de Miromesnil, 
Paris VIlTe, price 1 fr.). Ite main object is to keep 
the French people abreast of the progress of a move- 
ment of supreme importance in the world of to-day, 
upon which, ib is thought, they are not sufficiently 
well informed. It should also prove valuable to those 
who desire first-hand and trustworthy information 
in readily accessible form of the increasing restrictions 
and penalties which are being imposed on freedom of 
thought and scientific and intellectual development 
in the nationalist-soolalistic State. The utility of 
such a publication must clearly depend upon ite 
freedom from the taint of the selective activity of 
the propagandist. The names which appear on the 
lists of the Comité de Patronage and the Comité 
Directeur are & guarantee that an objective impar- 
tiality will be exercised in the selection of material 
for publication. The lista include such well-known 
names as M. Gabriel Hanotaux, Prof. Lucien Lévy- 
Bruhl, Prof. Paul Pelliot, Prof. G. Bouglé, P. Maurice 
Leenardt, le Comte Jean de Pange, and Prof. Paul 
Rivet, with Prof. E. Vermeil as one of two secretaries. 
Races et Racisme, of which numbers will appear at 
two-monthly intervals, will represent the trend of 


laws and regulations, official pronounoementa, articles 
and speeches of authority, as well as by analyses of 
books and & record of relevant eventsa—all, as a rule, 
without comment, except when further explanation 


is considered necessary. 


thse epe of tha commentary Wee C edited 
body considers appropriate is afforded by the opening 
article, which runs through the two numbers before 
us and is still in progress. This is an exposition of 
the development of racial ideas in Germany by 
M. Edmond Vermeil. It begins with Leibniz and 
Herder and tho concepts of the eighteenth century, 
. and shows how the Germanic idea has progressed from 
ihe universalism of the philosopher to the Pan- 
Germanism upon which the doctrine of ‘race’ and 
‘blood’ has been engrafted to implement Hitlerian 
nationalism. M. Vermeil, who takes a broad and 
philosophic view of his subject, will, in his later instel- 
mente, demonstrate how and why what appears to be 
no more than a political manœuvre, when judged by its 
objective, must. necessarily permeate and tranaform 
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when functioning freely, to produce ‘German’ art, & 
‘German’ science and a ‘German’ religion. It is to 
be noted, however, that the sweeping official claims 
for purity of race and the coincidence of Nordic and 
Aryan are so far abandoned that Prof. Oswald 
Kron of Tubingen is permitted to say that there are 
five or six races among the German people, while he 
claims for them a psychological unity. 


Native Lands in South Africa: A “New Deal” 
CosBHIDHRAHLA progreas has been made in the 
provision of additional reserves for the native popula- 
tion of South Africa since the passing of the Native 
Lands Act, which was promulgated in August, 1986. 
Up to July last, according to a dispatch from the 
Oape Town correspondent of The Times, which appears 
in the issue of September 3, £800,000 has already 
been spent on the purchase of farms from Europeans. 
The farms which have been bought up to the present 
are mostly situated in the Transvaal, where the need 
for native land is greatest, as this is the principal 
aree of native location on European farms, a practice 
which will not be permitted in future. Fhe land is 
being allotted to the natives and settlement will 
proceed as the present European holders vacate. 
They have been permitted to remain in possession 
until after their harvest, and land is bemg provided 
for them elsewhere. Under the provisions of the 
Native Trust and Land Act, 1986, the South African 
Native Trust, representing the Government, is 
authorized to acquire 7,250,000 morgen (about 
15,000,000 acres) of lands for native use. It ig 
anticipated that the work of settling the native on 
these lands, which will now go on steadily, will 
occupy & period of several years. It is clear, however, 
that if the situation is not taken in hand drastically, 
and the conditions which prevail on native lands, 
not only in South Africa, but also in territories to the 
north, are allowed to continue unchécked, 4 situation 
similar to that for which the present measures aro 
intended to be a remedy will again arise before many 
years have passed, and probably then be more 
difficult to meet. ; 
. Tma present deplorable condition of the existing 
native reserves and the agitation and discontent to 
which the shortage of native lands has given rise is 
not entirely due to overpressure of population, though 
this has been an important factor. Traditional 
methods of native agriculture and grazing, of which 
the ill effecta were negligible when a practically 
unlimited area allowed freedom of movement and 
‘gave exhausted soil an opportunity to recover, have 
led, under the system of European restriction of 
"boundaries and suppreasion of tribal raids, to a general 
impoverishment of the land, whioh has further 
deteriorated through the erosion consequent on the 
overstocking which follows from the Bantu regard . 
-for cattle as a sole and almost sacrosanct form of 
wealth. Since the passing of the Act, the Native 
Affairs Commission has been busily engaged in 
framing & policy which is intended to. remedy these 
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“adverse oonditians. Regulations and remedial 
measures are to be applied to the existing reserves, 
such as fencing, irrigation, parcelling out the land for 
occupational and agricultural use, as well as for 
rotational cropping and the like, by which it is hoped 
to introduce into native tribal custam & more eoono- 
mical use of the land. On the new reserves agri- 
cultural officers will be appointed to instruct and, if 
necessary, discipline the natives in modern methods 
of cultivation. The educational process is bound to 
be slow; and its success, as previous experiments 
have shown, will depend very largely upon the 
discretion with which new methods are welded into 


Physics and Society 

IN an address: before the American Physical 
Society, Washington, on April 30, on Science and 
Society (J. Applied Phys., 8, 378 ; 1937), D. Sarnoff, 
president of the Radio Corporation of America, 
referred to the relation of the physicist to the far- 


1865 he advanced reasons for the existence of electro- 
magnetic waves, although ib "was only in 1895 
that Marooni gave the world a practical system 
of wireless telegrephy. Already 150 social effecta 
have been traced directly to radio, and the end is 
not yeb in sight. The major obstacles to the public 
introduction of television no longer lie in the field 
of research and engineermg: The creation of a new 
art form has demanded new techniques of writing, 
direction and studio control. Here as elsewhere a 
scientific approach to the solution of human problems 
is required, and it is essential that mankind should 
learn how to use the assets which are the product of 
the scientiflo mind. Civilation depends for its 
advance upon our expending knowledge of the social 
as well as of the physical sciences, for no society can 
solve its probleme by intuition or rule of thumb. 
The advance of social science no less than that of 
physical science, calls for the creative imagination 
of a Newton and a Maxwell, an Edison and a Marconi. 
Obevlescence is a factor in social as well as in industrial 
machines. 


Tra social investigator must approach the problems 
of society in the clear light of an unbiased mind. He 
must collect and analyse facta, seek to fathom causes 
and establish principles, which he must always be 
willing to reconsider in the light of resulta. The 
permanent advance of society depends on our follow- 
ing procedure similar to that of the experienced 
surgeon. We must not be afraid to operate but must 
know when a lees spectacular and safer treatment 
will be adequate. Social and economic facts must 
be investigated, verified and analysed, and the 
analysis and conclusions disseminated widely by 
popular education and debete. Industry is con- 
tinually entering new realms of knowledge, and close’ 
its leaders and the investigators in the universities. 
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Industry which has not learnt to employ scientific 
workers is doomed. Moreover, the problems created 
by technical science oan only be solved by increasing 
and applying’ our knowledge of social science, and 
Mr. Sarnoff urged that the immediate goal of social 
science should be to achieve economic justice, peace 
and prosperity in a free democracy. Because that 
involves collective effort, it does not mean the 
suppression of individual liberty. Freedom of the 
individual is essential to the full expression of his 
creative faculties. Science and society depend upon 
each other, and when the basic leason of science, 
that knowledge of the truth without fear or prejudice 
is indispensable to progress, is rejected, science —and 
society with it—goes backward instead of forward. 


Education and Training for the Oil Industry 

Taa days when a liberal education and an effective 
personality were sufficient quelifioetions for entry 
into the petroleam industry are now over. As Prof. 
A. W. Nash pointed out in a paper presented to the 
Chemical Engineering Congress, World Power Con- 
ference, 1980 (J. Inst. Pet. Teck, 22; 1936), 
specialized vocational training is the only adequate 
background for technical men seeking employment 
in the industry’ Moreover, this specialized training 
should be directed towards one particular branch of 
the industry, for example, geology, production, or 
refining, for in each of these branches different 
sciences are involved and correspondingly different 
technical knowledge is neceseary for the solution of 


these fundamentals and specialized in & particular 
branch of the industry, the technician should 
familiarize himself at least with the basio principles 
underlying the remainmg branches of the industry, 
for in this way alone will he acquire a clear conception 
of any problem which may present itself from the 
point of view of the industry as a whole. Universities 
and other institutions which provide such training 
for the industry, are fully alive to the fact that, apart 
from the actual acquisition of knowledge, the student 
is there primarily to learn how to apply such know- 
ledge, to interpret it and make use of it in the solution 
of new problems, and their curricula are adjusted 
accordingly. For the man who has made full use of 
any such training, there are openings in the industry 
unrivalled in any other from the pointe of view of 
scope and advancement. 


The Spread of-the Sahara 

Tours is abundant evidence that early in the 
Quaternary age the Sahara was mhabited by man 
and that desiccation has since been proceeding. In 
so far as this process is one of climatic change, it is 
beyond the control of man; but there is also much 
evidence that the increase of desert conditions in both 
north and south is largely due to human interference. 
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In pamphlet entitled “The Threat of the Sahara", 
reprinted frem the Journal of the Royal African 
Sootety, Prof. E. P. Btebbing reviews the available 
evidence of progressive desiccation and discusses the 
causes. These can be summarized as war, primitive 
methods of agriculture, excessive grazing and pastur- 
ago and fire. Intertribal warfare has laid waste great 
tracts and so promoted soil erosion. The method of 
shifting cultivation, entailmg the cutting down of 
successive areas of forest and their abandonment when 
annual burning produces too poor & supply of 
fertilizing wood ash, has allowed the spread of scrub 
land. This degraded forest is given over to pasturage 
which tends to destroy the vegetation, the last stage 
in ita use being the pasturing of goata. Prof. Stebbing 
gees little evidence that the desiccation can be 
attributed to climatic oscillations, and is extremely 
doubtful that the succession of a web period will 
reverse the present trend. 


The Zoological Society of Scotland 

Tzm increase in the number of visitors to the 
Zoological Park near Edinburgh to just ghort of half 
& million, and & surplus on the yeer's working of 
21,708, indicate the material success of this Society 
(Ann. Report Zoo. Soo. Soot., 1986-87). In other 
ways it has made notable progress. The new open- 
air enclosure for tigers, which occupies the site of 
an old sandstone quarry, is a most striking example 
of the use of natural rock, and a new restaurant, 
made necessary by the increase of visitors, has been 
completed and opened. During the year five king 
penguin chioks were hatched, of which three were 
successfully reared, and amongst mammals there 
were born and reared lion cubs, four beavers, three 
llamas, a nilghai and Barbary sheep. The chimpanzee 
born in January 1936 has developed well, and for 
many years the breeding of tropical freshwater fishes 
has been a feature of the Carnegie Aquarium. A 
successful innovation was the holding of & series of 
meetings of members at which lectures upon, and 
illustrated accounts of, their investigations of animal 
habits and behaviour were given by experte. 


Survey of India 

Iw 1905 the hope was expreesed by the Survey of 
India that in twenty-five years maps of the whole 
Indian Empire on & scale of one inch to a mile would 
be available. The Annual Report for 1986 (Calcutta. 
28. 6d.) points out that this hope is far from realiza- 
tion, and that a little more than half the area is 
now mapped on that soale. When it was realized 
in 1918 that the scheme could not be completed for 
many years, it was decided to reduce the scale of 
survey for the less populous areas. As a result, two- 
thirds of the country is now covered by modem 
mape ranging in scale from one inch to & quarter 
inch. In the year under review more than fifty- 
three thousand square miles was surveyed, in addition 
to & certain amount of revision. The report contains 
full index sheets to all the scales, including the sheets 
of the Carte Internationale on & scale of one million 
which cover India and adjoming lands. 
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Motor-boat Speed Record 

Ow September 1, Bir Maloolm Campbell, driving 
his new motor-boat Bluebird on Lake Maggiore, made 
two runs over & measured mile at an average speed 
of 208-8 km. an hour. His boat is equipped with a 
single Rolls-Royce engine of 2000 h.p., similar to 
that of his motor-car Bluebird. Bir Malcolm haa thus 
achieved the distinction of holding the speed record 
for both land and water. 


Announcements 


Ma. J. D. Gaorrrre Davims, an administrative 
assistant in the Higher Education Department at 
Leeds, has bean appointed assistant secretary of the 
Royal Booiety as from September 1 in succession to 
Mr. R. Winckworth, who at his own request has 
reverted to his previous position in oharge of the 
Society’s publications. 


Tx following appointments and promotions have 
recently been made in the Colonial Service: E. F. 
Allen, to be agricultural offüoer, Malaya; D. B. Fan- 
shawe, to be assistant conservator of foresta, Britash 
Guiana; D. E. Faulkner, to be vetermary officer, 
Gold Coast ; K. D. 8. MacOwan, to be veterinary 
officer, Kenya; J. W. Ewart, to be assistant curator 
of gardens, Malaya; F. R. Mason (agricultural field 
officer, Malaya), to be deputy director, Department 
of Agriculture and Fisheries, Palestine; R. W. R. 
Miller (director of science and agriculture, Barbados), 
to be director of agriculture, Zanzibar; W. D. 
MacGregor (senior assistant conservator of forests), 
to be conservator of foreste, Nigeria; H. G. Wilt- 
shire (pathologist, Zanzibar), to be senior pathologist, 
Uganda; W. Horsfield (staff surveyor), to be district 
surveyor, Lands and Mines Department, Tanganyika ; 
H. M. Pendlebury (curator, Selangor Museum), to be 
director of museums, "Federated Malay States; J. L. 
Tetley (assistant analyst, Imports and Exports 
Department, Hong Kong), to be chemist, Institute 
for Medical Research, Federated Malay States. 5 


Ds. Rosnzy D. Evans, assistant professor of 
physics at the Massachusetts Institute of Technology, 
recently received the first Theobald Smith award in 
medical science, consisting of a bronze medal and 
one thousand dollars, for his researches, which have 
led to a method of detecting radium poisoning before 
its fatal stage and a treatment for extracting radium 
from bones. 


A UBMFUL little volume on most aspects of map- 
making has been published under the tatle of ‘‘Carto- 
graphy" (Special Publication No. 205. U.S. Dept. 
of Commerce. Coast and Geodetic Survey 1986. 60 
cents). The pamphlet opens with a short historical 
survey, after which is & discussion of different kinda 
of maps and charts and their requirements. Then 
follows & chapter on compilation of the material for 
& map and a clear, though brief, account of the chief 
projections. The last section treats of the technique 
of construction. There are many reproductions of 
sections of various mape, American and others. 
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the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 
correspond 


He ,oannot undertake to return, or to 


with the writers of, rejected manuscripts 


tniended for this or any other part of NATURB. No notice is taken of anonymous communications. 
NOTAS ON POINTS IN SOME OF THIS WHEK’S LETTERS APPEAR ON P. 408. 


CoREESPONDENTS ARH INVITHD TO ATTACH SIMILAR SUMMARIHS TO THEIR OOMMUNICATIONB. 


Asymmetry in Metals of Hexagonal Structure 

Tus axial ratio, c/a, of the majority of metals 
having a-hexagonal close-packed type of structure 
differs appreciably from the value 2 4/ 2/8 = 1:638 
which corresponds to a hexagonal close-packed 
system of spheres. The two most notable deviations 
are for rino and cadmium, for which oja = 1-86 and 
1-89 Bes Pied while for berylium, titanium, 
zirconium, bafnrum , rubhenrum and osmium, 
cla lies between 1:58 and 1-59. These facts have 
sometimes been expreesed by describing the atomic 
domains as having the forms of prolate and oblate 
spheroids when o/a is respectively greater than and 
leas than 1:633; but it is only recently that experi- 
mental evidence has been obtained which throws light 
on the nature of the asymmetry in these metals. 

X-ray measurements for rinc! and cadmium! have 
shown that the atomic vibrations in these metals 
are markedly asymmetric, the mean atomic lace- 
ment along the hexagonal axis, the c-axis, 

ter than normal to the axis ; this suggests that 
the bigh values of the axial ratioa arise partly, if not 
wholly, from the asymmetric character of the vibra- 
tions. This is further supported by X-ray measure - 
ments by us for magnesium’, similar to the previous 
experiments on rino and cadmium, which indicate 
that the lattice vibrations in magnesium are much 
more nearly isotropic; this may be correlated with 
the fact that oja for magnesium is 1:024, which 
approximates closely to the ideal value, 1:633. 

Resulte have recently been obtained, however, 
indicating the existence of an a le atomic 
asymmetry. It was first pointed out by one of usb! 
(G. W. B.), that the (1010).reflections from zinc and 
cadmium give abnormally high scattering factors 
compared with the adjacent reflections, and since 
these reflections oocur at amall angles for which lattice 
vibration has relatively little effect, it was thought 
that it might be an indication of atomic asymmetry. 
This has since been confirmed in the cese of rino by 
J&aunoey and Bruce‘, who ‘also have accepted it as 
evidence for atomic , and by other workers 
in Jauncey’s laboratory’ ; Wollan and Harvey* 
especially have carried the matter & step further by 
rus ee Max c a rebus In the 
light of this evidence, it appears blished now 
that the atoms in metallic rino and cadmium are 
asymmetric and are more diffuse along the c-axis 
than normal to it. 

We have recently m ted ruthenium, 4 
hexagonal metal with e/a = 1-58, which has provided 
evidence for a different type of atomic asymmetry. 
The lattice vibrations at room temperature are rela- 
tively small, so that this metal is particularly suitable 


for studying atomic asymmetry. The X-ray scatter- 
ing factora of ruthenium are shown im Fig. 1, the 


length of the line attached to each reflection indicating 


the possible experimental error. Among the lower 
order reflections, 2 and 5 are well above the mean 
curve and 1, 3, 4 and 6 fall either on or below the 
curve, depending on how it is drawn. The indices 
of the reflections are given m the key attached 
to the figure. The curve 18 extrapolated to 42:8 at 
(m 6)/A = 0, which is the atomic, number, 44, leas 

ion correction of 1-2. An interestmg feature 
of these resulta 1s that whereas the second reflection 





0-1 0:3 0:6 


ain 6/2 
Fig. 1. 
X-RAY 8OATTNRING FACTOR OF RUTHENIUM 
1, 1010 4, 1012 
2, 0002 5, 1120 


8, 1011 6, 1013 

comes from the besal plane, the fifth reflection, which 
is also high, comes from a plane parallel to the c-axis, 
that is, normal to the basal plane. Evidently, then. 
a simple extension of the atoms either in the direction 
of the c-axis or in the basal plane will not explam these 
resulta. 

An explanation 1s obtained, however, if we suppose 
that there is a concentration of electron density having 
ita centre of gravity at the mid-pomt of every triangle 
formed by three atoms in the basal plane, as in 
Fig. 2, where the black circles represent the atoms 
and the clear circles the additional electron density. 
It is seen that the additional charge lies between 
planes of the type (1010), (1011), (1012), eto., oorre- 
sponding to reflections 1, 8, 4 and 6, and so gives low 


462 


scattering factors, but lies on planes of the type 
(1120) and also on the basal plane (0001), the plane 
of the diagram. As to why there should be a con- 
centration of electron density, which need only be 
of the order of 1-2 electrons to account for the 
observations, we cannot yet say ; but it may perhaps 
be due to the overlapping of the wave-functions of 
the incomplete 4d shell, which for ruthenium have a 
considerable spread. An objection to this simple 


(1180) 
o Oo planes 
Oo Oo o 
o o Oo 
o o 


Fig. 2. 


(1010) 
planes 


explanation is that it would require concentrations 
of electron density at other pointe in the lattice 
which would not agree with the present observations. 
Whatever may be the ultimate explanation, however, 
the experimental results point strongly to & oon- 
centration of electron density of the type indicated 
in Fig. 2. 
GQ. W. BREINDLHY. 


(Mackinnon 8tudent of the 
Royal Society.) 
P. Rory. 
Physics Laboratories, 
The University, 
Leeds. 
July 7. 


A New Equilibrium Diagram for the System Fe—C 

Two equilibrium diagrams, the single diagram and 
the double diagram, have been proposed for the 
system Fe—C and we cannot, as yet, decide upon 
which is the correct one. The single di assumes 
that graphite never separates directly from molten 
iron, which was, however, recently experimentally 
disproved by different workers including myself. It 
meeta with a second difficulty as it represents a 
metastable equilibrium; but a stable diagram for 
such an important alloy as Fe—O is required. 

The double diagram indicates that graphite may 


sometimes be formed directly from the melt; it is 


free from the above difficulties, but it encounters 
more as follows : 

(1) Two diagrams (stable and metastable) are 
drawn with an interval leas than 10? O., and such a 
coupled diagram makes the matter difficult to under- 
stand. Beveral double diagrams have been proposed 
by different authors, and it is extramely difficult to 
chose from them. 

(2) Two eutectic temperatures (austenite-cementite 
and austenite-graphite) are expected by the double 
diagram, but many &uthors have been able to find 
only one. 
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(3) The lower (metastable) lines of the double 

i express a super-cooling. We have now about 
400 bin equilibrium diagrams and only three of 
them, Cd—8b, Cd—As, Fe—C, include super-cooling. 
Super-coolmg in the systems Cd—Sb and Cd—As 15 
abnormal. i super-cooling is added only in 
the double diagram of Fe—0O, which is unreasonable. 
We must have important reasons to justify the 
addition of super-cooling in the diagram, and the 
metastable rium lines added should have been 
clearly pro by experiment ; but neither condition 
is fulfilled. The double diagram moludes the super- 
coolmg at the eutectic but not that at the eutectoid 
(martensite formation is never included). This, again, 
i8 a self-contradictory feature of the double diagram. 


Temperature (*O) 





Fig. 1. 
Naw EQUILIBRIUM DIAGRAM. LOW TEMPERATURES: 
STABLH EQUILIBBIUM Fe—O; HIGH THMPHRATURES : 
STABLE XQUILIBRIUM Fe—Fs,C. 


Fig. 1 shows a new equilibrium diagram. Super- 
cooling is omitted, thus avoiding all the difficulties of 
the double diagram. It shows a stable equilibrium, 
assuming Fe,0 to decompose on solidifying or on 
separating from austenite, eliminating the two 
difficulties of the si diagram. : 

The details will be published in the report of this 


Institute. 
Toned IrrAXA. 
Institute of Physical and Ohemical Research, 
Tokyo, Japan. 
July 9. 
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Diffraction of Slow Positive Ions 
AN experimental method has been developed which 
permite pbotographio reoording of the scattering of 
slow positive ions through angles of a fraction of.a 
degree. This is accomplished by using a very fine, 
electrostatically focused incident beam and accelerat- 


ing the ions, after the scattering, to a velocity bigh ` 


enough to affect a photographic plate. The high- 
voltage electrostatic lena used to give the acceleration 
also produces an angular magnification of the 
scattered rays. g 

Fig. 1 shows the scattering of lithium ions by & jet 
of sodium vapour, photograph a for 292 volt ions, 
b for 149 volt ions. Around the central spot is & 
sharply defined disk of nearly uniform intensity, 
having an radius of 0:0083 radians for the 
faster ions and 0-0151 for the slower ions. The 
plates also show a famt halo surrounding the disk 
and seperated from ıt by about & quarter of the 
disk's diameter. ' 





Fig. 1. 


The pattern appears, at first sight, to resemble the 
diffraction of light by an opaque circular obstacle. 
However, & wave theory in which the atom and ion 
are treated as hard spheres gives a value of only 
1 A. for the oollision radius and also predicte & wrong 
variation of disk radius with ion energy. The re- 
pulsive field model considered theoretically by 
Maseey and Smith! gives & monotonic decrease of 
elastico scattering with increasing angle and therefore 
also failą to acodunt for the effecta, 

A satisfactory explanation of the reeulte has been 
found which seems definitely to establish the wave 
nature of lithium ions. The essential features of the 
theory are the inclusion of the attractive force due 
to polarization óf the sodium atom, and the division 
of the ion wave-front into three distinct parte 
corresponding, ively, to exceedingly small, 
large and in iate scattering angles. . 

The first part 13 taken in such a way that the 
retardation produced by the potential fleld of the 
atom 18-everywhere leas than half a wave-length. 
Under these conditions there 1s negligible refraction 
of the wave-front and only slight diffraction oorre- 
sponding to a large circular obstacle (in atomic unite). 
This gives & central Airy’s disk of about 0:0006 in 
angular radius, which is considerably lees than the 
angular radius of the incident beam. The second or 
innermost part of the wave-front is where the re- 
tardation varies very rapidly, corresponding to large 
angle scattering. 

The remaming annular part of the wave-front is 
what produces the observed pattern. Now, the 
calculations ghow that the retardation varies almost 
linearly acroes the width of this region and & hollow 
cone of rays would therefore be produced, were it 
not for diffraction. This has the effect of filling up 
the inside of the cone and also producing frmges, 
spaced in accordance with the width of the annulus. 
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The fringes inside the cone are smoothed out by 
overlapping, thereby giving the observed uniform 
disk. The separation of the halo from the edge of the 
disk is related directly to the width of the annulus. 
The calculations have been made for a force of the 
form! 
2as? 


5 [0] 


where « is the polarizability of the sodium atom 
and r, the equilibri nuclear separation of Na Lit. 
For both 292- and 149-volt ions the observed radii 
of disk and halo agree, within the limits of the 
experiment, with those calculated for a = 2:5 x 
l0-Pom.! and r,22-86A. Since only two observa- 
tions are needed to fix both « and r,, this means that 
the theory correctly accounts for the observed 
variation of both radii with energy. The value of 
« fits in with the values found experimentally for 
Li, K and Cs by Scheffers and Stark’, and rọ 1s 
consistent with the spectroscopic values‘ of 2:07 and 
3-07 for the neutral molecules Li, and Na,. From 
the values of æ and r, the binding energy of Na 
Li+ works out at 2-9 volte. 

Fig. 1, o, shows the grazing-angle scattermg of 
292-volt lithium ions by a red-hot nickel target. As 
with sodrum, there is & sharp intensity discontinuity, 
but the pattern has an approximately elliptical, and 
not circular, outer boundary. : 

A qualitative explanation of the effect is possible 
in terms of diffraction by single protruding surface 
atoms, using the same annular slit model as before, 
but with some allowance for the underlying atoms. 
The latter have the effect of smoothing out the 
potential behind the diffracting atom and con- 

tly leasening the retardation gradient across 
the slit at that point. The pattern should accordingly 
be contracted in a direction normal to the target 
surface, as it actually is. It must be noticed that the 
retardation gradient across the alit bends the wave- 
front towards the atom, and therefore the pert of the 
wave-front passing in front of the atom does not 
contribute to the pattern. 


P(r) = 





A. G. EMSL. 
Laboratory of Physical Chemistry, 
1 Proc. Roy. Soc., A, 148, 142 (1933). 
* Hased and Cook, Phil. Mag., 18, 551 (1031). 
* Phys. Z., 38, 625 (1034) 
1 Bponer, “Molekhlspektien, 1", Tabellen. 


Vibration Temperature in relation to Rotation 
Temperature in Band Spectra 

Tua problem of exciting band spectra of two 
different molecules in the same source has attracted 
some attention of late. Investigation of excitation 
temperatures of molecules under these conditions has 
given interesting resulte which ire elucidation 
from theory. For example, Lochte-Holtgreven' found 
by examining CH and C, bands in the same discharge 
tube a temperature difference of more than 1,000° 
between the two. On the other hand, van Wyk? 
arrived at & common, effective temperature from the 
negative (NT) and second positive (N,) bands of 
nitrogen in the same discharge tube. In view of these 
resulta, it was deemed necessary to undertake further 
work on the same lines. 

The present investigation deals with AIO blue- 
green and CN violet systems excited in the same 
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aro and photographed simultaneously. The gross 
intensity measurements of all the bends in the two 
systems have been made by the methods of photo- 
graphic spectral photometry by comparison with a 
standard source of known energy distribution. On 
the’ assumption of a Boltzmann distribution of 
vibrational energy: in the initial state, temperatures 
have been calculated. These are shown below and 
compared with the results from the rotational energy 
distribution of previous authors for the same mole- 
cules examined in the carbon aro. 


Band systems temperatures (Ornstein and 
(T. and T.) 
CN, B'E ~= E 0200* K 6500° E. 
AWG EE 3450° K. 3278° X^ 
* This ts taken as the mean of two res from 0,0 


and 1,0 bands of Al 


It may be noted that the effective vibration tem- 
perature of column 2 above agree fairly closely with 
the rotation Ws ies of Ornstein and pun din 
They are an tion of temperature equilibrium 
in the source (carbon aro) examined, as the values 
are supposed to be in the neighbourhood of the true 
tem ures for the zones concerned, for the ON 

are emitted from the inner violet part and AlO 
bands from the outer green halo. 

The details of the Investigation are being published 
elsewhere in & separate paper. 

N. R. Tawpa. 
B. A. TRIVEDI. 
Physics Laboratory, 
Royal Institute of Boience, 
Bombay. 
August 5. 
Z. Phye., 04, 443 (1030) ; 67, 690 (1931). 


* 5. Phys., 8, 313 (1990). 
* Pres, K. Acad, Amsterdam, H, 406 (1931). 


Intensity and Structure Changes of the La Emission 
Lines of Cu and Fe on Intense Cooling of their 
Anticathodes 


THe only previous experiments on the effects of 
temperature of the anticathode on the changes in 
the chgracter of X-ray lines either in absorption or 
emission, are’ those of H. 8. Read}, J. H. Purks* and 
F. O. Ohalklin*. These investigations, as also those 
of J. D. Hanawalt‘, who studied changes in the fine 
structure of X-ray absorption spectra t on 
the physical and chemical nature of the 
tem , were all concerned with the effecta of 
high temperature alone. So far as we are aware, 
except for the experiment of Swedenbo and 
Claeason*, whose results were blished. wr our 
experiments were in progress, t seems to be no 
record of any experimental investigations of the 
effect on the character of the X-ray lines emitted of 
intensely cooling an anticathode. 

For effectively cooling the target, we had recourse 
to rapid evaporation of liquid oxygen from a specially 
designed anticathode tube. A plane grating spectro- 

b ofthe type devised by Siogbohn aad Map- 
nuwon and constructed by Messrs. Adam Hilger, 
Ltd., was employed ; while a molecular pump supplied 

Leybo Nachfolger backed by a suitable 
oil was used for exha the A 

ye Uppala and had 900 
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water circulating through the antioathode tube, on the 
same photographic plate. The time of exposure, 
bombarding electronic current (70 ma.) and the 
accelerating potential (4-8 kV.) were all kept oon- 
stant during the two exposures. Although the 
grating used did not possess sufficient dispersion to 
resolve the L lines clegrly, making quantitative 
measurements difficult, yet microphotometric studies 
of the photographs obtained have yielded the follow- 
ing interesting p reaulte : 

(a) The: ling sures of Uu and Fo I lines podes 
considerable spread on the long-wave side but are 
steeper on the short-wave side at both the liquid 
oxygen temperature (— 188? C.) and room tempera. 
ture (25? O.) of the i 

(b) 1.0) Tho intenslty of the Ou Laine at the liquid 

xygen temperature of the target is only 70 per oent 
UE ihe Gan We urges eb room temperature. 
The corresponding figure for Fe is about 60 per cent. 

(c) Although L-lines are not olearly resolved by 
the h used, which has & ion only 
of 4:95 A. per mm., there is le evidence 
of their shift relatively to one another’ with the 
temperature change of the ere: 

m Some changes in the widths of the lines aro 

also suggested with the change of temperature of the 
target. 

The experiment is being repeated-with a new plano 
grating poeseesing double the dispersion of thp former, 
the experimental arrangements remaining more or 
lees the same. It is hoped that it will be possible, 
onthe conclusion of the experimenta now in progress, 
to give definite quantitative resulta of measurements. 


K. PzEoeAD.' 
i A. T. Marrna. 
Physice 3 
Science College, 
Patna, Bihar. 
July 17 


1 Road, FL 8., Phys. Rev., 87, 373 (1020). 

* Purks, J. H., Phys. Rev., 8, 352 (1027). 

* Ohalkim, F. O., Proc. Rey. Ses., A, 15%, 366 (1936). 

* Hanawalt, J. D., Phys. Bew., 87, 715 (1031) ; 41, 399. (1082). 
* Bwedenborg, H., and Claesson, M., Ame. Phys., 88, 159 (1937). 


Surface Tension of Strong Electrolytes 

Jones and Ray! have recently found that on adding 
a salt to water the surface tension at first decreases, 
then passes through a minimum and finally ab con- 
centrations above about 0:001.N increases with 
increase of concentration. The interionic attraction 
theory of surface tension developed by Wagner! and 
Onsager* on the basis of the Debye solution theory 
and the principles of electrostatics requires, however, 
the slope of the surface tension - concentration curve 
always to be positive and greater at the lower oon- 
centrations. The accurate resulta of Jones and Rady 
are thus seen to be in complete disagreement with 
theory. 

By postulating that the surface structure of water 
is such that there is a small number of surface 
locations where negative ions can become adsorbed 
from the interior of the solution with & large diminn- 
tion of tial energy, ib is possible to derive 
statistically the following equation for the number 
of tholes of an ion kind adsorbed per aq. om. 


(b — ek Ewy V -BT oky — 


no ax[— p amour ca] D 
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which when coupled with the Gibbs adsorption iso- 
therm yields (neglecting activity coefficients) | 

+ ` aRTEW 3 
Y—0 7 RETko Ew + WORE yL Su 


hn [i C re e 


The term eW-— m are 
&maller than v_, beg te apes that (2) reduces to 


ky— 
4—3 = RT ko Ev; — Mn [14+ we (8) 


ind Rd eR me d SU did 
(moles per litre), a is the number of adsorbing 
pointa per sq. cm., b is the number of water mole- 
cules sq. am., W is the potential of the 
negative ion at the surface in excess of its value 
in the interior of the liquid, and kis the ratio between 
the concentration in moles per sq. am. and moles 
per litre, and depends on the thickness of the adsorbed 
layer, which we take as the diameter of the water 
molecule plus that of the adsorbed solute. 

Knowing the diameters of the water molecule and 
of the solute ions, and estimating a and W.. from 
the data of Jones and Ray, it is possible to calculate 
the surface tension from (3) for potaæium chloride 
solutions, for example (lower solid line of Fig. 1), 
and to compare with the experimental results (crosses 
of Fig. 1). The agresment is satisfactory. 








Fig. 1. 


In the case of capillary inactive non-electrolytes 
like sucrose, a will be equal to zero and (8) becomes 
Y — Ye RTkc. (4) 
From the density of solid sucroee one can calculate 
an approximate value of its molecular diameter 
allowing an evaluation of k to be made and & cam- 
putetion of the surface tension from (4). The upper 
solid line of Fig. 1 represente the theoretical calcula- 
tions, while the circles are the tal data of 
Jones and Ray. Again the agreement seems to be 
eatisfuctory, and lends support io the original 
postulate. , 
Maroorw Dorm. 


Home Grinnell, and Ray, W. À., J. Aser. Chem. Sec., W, 187 
* Wagner, O., Phys. £., 15, 474 (1921). 
* Onsager, L.. and Samaras, X. N. T., J. Chem. Phys., 2, 528 (1034). 
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Viscosity of Monomolecular Films 

ALTHOUGH the viscosity relations of films are of 
fundamental importance for an understanding of 
their structure, it has not in the past been possible, 
with the surface viscosimeters used, to determine the 
viscosity of a true film, that is of a monolayer. Two 
viscosimeters which are sufficiently sensitive are 
described below, and others are m process of 
development. 

l. Capillary slit viscosimeter for liquid surface films. 
The film 1s allowed to flow under its own pressure, or 
a difference of preasure, through a long transverse 
alit in a barrier which confines the film. The following 
relation gives the viscosity (7): 


a 
n= ig; dno seo. cm., 
where f is the surface pressure in dynes per om., d is 
the diameter; and | the length of the slit, and Q is 


the number of sg. om. of film which disappeats 
through the slit per second. 


VISCOSITY OF SURFACA FILMS oF Farry ACIDS IN SURFACE Pores 


No, of O Atoms Saturated Acids at 25°O. 
14 Myristio 0 000161 
Pentadecyllo 0 -000228 
16 Palmttio 0 -000248 
17 Margano 0-000317 
18 Bteario 0-000307 
19 Nonadsoanoje 
10 ‘Arachidio T90 
Unsaturated Acid at 20°0 
18 Oldo 162 
E Torsion ring surface viscosimeter for 
liquid plasiic-sohd films. A torsion 


pendulum, with a hacsant aul disk ap the 
was constructed. This disk may be 
allowed to vibrate in the surface, but is insensi- 
tive to the fllm. A thm metal cylinder, 1 om. 
high; was soldered to the outside of the ring in 
such a way that only the sharp lower edge of 
this cylinder could be put in contact with the 
surface of the water. By allowing this rmg (10 
om. in diameter) to vibrate in contact with the 
clean surface, and then with a film outside, but 
not inside the ring, the viscosity of the film 
could be calculated from the logarithmic decre- 
ments of angle between successive swings. 

This instrument gave data of great interest. 
For example, cetyl aloohol on 0-01 molar hydro- 
chloric acid at 22°C. compresses at very low 

pressure to a liquid monolayer of 21 sq. A. area 
permolecule. As the pressure is increased, the viscosity 
of the liquid film increases, as is ahown by both types 
of viscosimeter. The force-area relation is linear to 11 
dynes and 19 sq. A., and at this kink point & change 
of phase occurs, in which a plastic solid film of very 
much higher viscosity and lower compressibility 
appears. The viscosity of this film increases rapidly 
with pressure. Pentadecylio acid, which forms an 
expanded film the pressure of which begins to increase 
above 0-1 dyne per am. at 44 aq. A., forms a liquid 
film both below and above the kink, and the solid 
plastic form appears where no kink is visible at a 
molecular area of 2] sq. A. 

The viscosity of monolayers is found to be highly 
dependent upon the tightness of of the 
molecules in the film, and, as the le indicates, ib 
increases rapidly with the length of the molecule in 
condensed "which exhibit an orientation of the 
molecules perpendicular to the surface. 

Wuiiam D. HARKINBE. 

University of Chicago. | Rommagr J. Mywns. 
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Spectroscopic Observations of Reactions between 
Lactoflavin, the Coulter Compound, ‘Cytochrome 0’, 
and Cytochrome c 

Frox diphtheria toxin, one of us (M. D. E.) haa 

a solution continuing the “complex por- 
phyrin" of Ooulter!, and also a compound character- 
ed by an a-band located in the same position as 

ODE 583 m The preparation will 
be described elsew: ud D 

When oxidized EE was added to this solu- 
tion, at 30° C. and pH 7-4, the 574 mp and 568 mu 
bands . When lactoflavm was 
i by hydroeulphite, the 574 my. and 568 my 

da reappeared at once. The 574 mu and 56$ my 
must therefore be in the reduced state. 

"Reds Oona c ean added neri io Mi 
solution. A paradoxical phenomenon was observed : 
the 574 mp and 563 mp bands again disa as 
if reduced cytochrome c had oxidized the reduced 
574 mu and 568 mp substances. Cytochrome o was 
obtained from a stock solution by acetone precipi- 
tation; the stock solution had been prepared in 
Prof. Keilin's laboratory by Dr. F. Stare. 

In & separate experiment, oxidized 
was added to the solution of 574 mp and 563 iu 
substances. All the bands remained 
indicating that no reaction had occurred. 

Lactoflavin is not necessary for the reaction 
between reduced cytochrome o and the reduced 
574 mu and 563 mp substances. This was shown by 
adding reduced cytochrome c to the 574 my and 
563 mu compounds. The 574 my and 568 my bands 

This reaction can be partly. reversed 
by the immediate addition of a few drops of 5 per 
cent potassium ferricyanide solution. Oxidized 
cytochrome o appears, and the 574 mu and 563 my. 
bends re-appear in diminished strength. The 574 mu 
and 563 my substances alone do not react with 
ferricyanide. A solution containing the 574 my 
compound alone reacted exactly like the mixture of 
the 574 my and 568 mu compounds. 

The following hypothesis summarizes the obeer- 
vations and interpreta the paradox: when the iron 
atom of cytochrome c is in the divalent state, the 
574 mu and 563 my compounds can be oxidized by 
the porphyrin ring of cytochrome o; but when the 
iron is in the trivalent state, the porphyrm rng 
cannot oxidize the 574 mp and 568 my sc oes. 

These. reactions between cellular catalysta are 
interesting in themselves. In addition, a more 
exhaustive investigation will bring out whether or 
not they are related to the Pasteur reaction. 

Fnawx URBAN. 
School of Medicine, M. D. Eaton. 
Washington University, 
St. Louis, Mo. : 
1 Coulter and Stone, J. Gon Physiol., 14, 583 (1080/31). 
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Oxidation of Cholesterol and Dehydroandrosterone 
by Means of Osmic Acid 


UNSATURATED compounds are known to add, uides 


the action of ogmio acid, two hydroxyl at the 
place of their double bondt, these groups in 
cis-poeition with regard to each other. The reaction 


course is analogous to that produced by KMnO. 
However, aotion of the latter on cholesterol’ yields 
but 4-5 per cent of ois-oholesten-triol. Thus KMnO0, 
is unsuitable for the oxidstion of the double bond in 
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sterol-derived hormones, in particular in dehydro- 


androsterone. . 

After we had obtained ítrans-androstan-(17)-one- 
(3, 6, 6)-triol from deh oxide? we 
desired to obtain also the ofs-compound for the sake 
of oompering their physiological activities. The 
method has been Word out for Rees then 
transferred to deh 
* Equivalent amounts of ant dens cholesterol and 
oe&mio acid, dissolved in water-free ether, are allowed 
to react for 2-8 days. The ether is then distilled off 
and the black residue boiled with an aqueous- 
alcoholic solution of N&,8O, for two hours. When 
working with cholesterol only traces of the looked-for 
product—cholestan-triol—are found in the water- 
aloohol filtrate ; moet of it is obtained by extracting 
the black residue with boiling alcohol. The ois- 
cholestan-triol obtained melted, after washing with 
ether, at 288-5-289-5°. Mixed with the tans-com- 
pound it caused depreasion of the melting point. 

On oxidizing dehydroandroeterone with Os0, 
almost the whole of the androstanone-triol passes 
into the aqueous-alooholio solution (after boiling with 
ite). , Yield of the crude product : 70 per cent. 


m.p. 248-5-244° (oorr. ; 
Analytical data agree with the formula: 
O5H40,. 

We intend applying the same method also to 
iol, androstene-dione and testosterone. 
The present work is to be published shortly in 
detail. i 
M. UsHaxkov. 
A. LUTHNBERG. 


Laboratory of Sterol and Hormone Chemistry, 
All-Union Institute of Experimental Medicine, 
: Moscow. 


1 Details in the recent sores papèr by Oniegee; Bo Aaa: 528, 98: 0930) 
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Decomposition of Benrene-Diaronium Chloride 

To test the suggestion! that the decomposition of 
aromatic diazo ands might be non-ionic in 
mechanism, I Have besa investigating the decom- 
position of benzene-diazonium chloride in the Presence 
of non-aqueous solvente. When suspended in an 
organio benzene, diazonium chloride appears to 
melt at ut 50? O. and then immediately a violent 
decomposition seta in. There is great heat evolution, 
and, except on the small scale, the reaction tends 
to become explosively violent. Often hydrogen 
chloride is evolved, and whenever its formation has 
been observed, chlorobenzene haa been found amongst 
the ‘reaction products. 

From an examination of the decomposition in 
M rode i a dies sae baa HE 
‘is dads & secondary reaction between the 

benzene-diazonium chloride and the 
saris chloride, since when an excess of chalk is 
added to keep the mixture neutral, the principal 
reaction that occurs is 
ain + CH,.00.CH, = N, + Phat + 
C1.CH,.CO.OH, ; 

for both benzene and chloroacetone were isolated in 
good yield. 
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Since chloride anions do not attack acetone, ib 


follows that the decomposition of benzene-diazonium , 


chloride, (Ph.N,) + Ct, is not a direct decomposition 
of e diasoniam cation, nor yet am intramolecular 
(Ph) + OÈ + Ph—N-N-Q0l + N, + Ph + Ò 
darontum free neutral 
salt radicals 
will accord with facts. When this decomposition in 
acetone, kept neutral with chalk, is carried out m 
the presence of the relatively inert metals antimony, 
bismuth, lead and mercury, & rapid reaction occurs 
at room temperature and the metal is attacked. ' With 
mercury, phenyl-mercurio chloride is'produoed. 
These reactions with metals are undoubtedly 
smnilar to those which I have previously observed 
ing the decomposition of benzene diazo-acetate’, 
and are closely paralleled by the observations of 
Neamejanov and his colleagues’, who have obtained 
organometallic compounds by certain 
diaxonium double salts with metals such as copper, 
tin and zinc. 
To substantiate the tal evidence re- 
rted above, iib auct la being ertendo] bo Pacha 
in other organio liquids. 


covalent diaro- - 
compound 


W. A. WATERS. 
University Science Laboratories, 
Durham. 
Aug. 6. 
1 Waters, J. Chem. Soc., 114 (1937). 
* Ber., 88, 1010, 1018. (1929); 68, 1877 (1935). 


Structure of B-Boswellinic Acid 
Tra investigations of Ruzicka, and of Winterstein 
and their co-workers, have shown that the majority 


of the acids (bederagenin, gypsogenin, 
uersus dada dpa aero late ON 


probability 0-hydro 3-unseturated mono-basic 
acids, as indicated in ip acbcHipen ying formula}. On 
R Cj 
HO CH} 
CH, 
CH, H3 
HOOT 


the other hand, B-boswellinie acid, C,H,,(OH)COOH, 
one of the principal triterpene constituents of 
frankincense, evidently possesses a somewhat different 
constitution, for on mild oxidation with chromic 
anhydride this acid is converted into a monoketone 
CHO, m.p. 196° (found: O, 84°53; H, 11:11. 
CyH,O requires O, 84-80; H, 11-30 per cent), 
which has been characterized by the preparation of 
an oxime. Oxidation under similar conditions of 
B-boewellinio methyl ester, however, furnishes the 
corresponding keto-ester, m.p. 160° (found: O, 
79:12; H, 10°20. CGH40, requires C, 79:41; H, 
10-83 per oent), which forms an oxime, m.p. 200°. 
These findings necessitate the assumption that 
f-boewellinio acid is a B-hydroxy-acid, the expected 
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facile elimination of carbon dioxide from the B-keto- 
acid first formed during the oxidation giving rise to 
the ketone O,H,,0. The requisite grouping 


| 
—OH(OH).0.COOH may be derived from structure 1 


by putting R = —COOH. 

It is of interest to note that in i 
R = —OHO, and in hederagenin R = ” AOH and 
it is significant that oxidation of the primary alcoholic 
grou be thg Tatter conu ey eee ee 
the oxidation of which is exactly analogous 
to that of B-boewellinio acid’. 

A fall account of this inyestigation will be published 
elsewhere. 


8 College, 
ndon. 
July 28. 
1 Ruzioka, Goldberg, and Hofmann, Hei». chim: Aata, 90, 325 (1937). 
* Jacobs and Gustas, J. Biol. Chem., 09, 641 (1920). 


J. O. E. 8nrrsoN. 


Succession of Broods in Lebistes 

IN connexion with the note by G. L. Purser in 
Nature of July 24 on "Succession of Broods of 
Lebistes"', it has long been known that several of the 
viviparous fish, such as Lebistss, are fertilized for a 
long time after one copulation. E. Philippi has 
describéd this phenomenon in Glaridichhys!. Johs. 
Schmidt found it in Lebisies?. He says that he had 
obeerved seven broods in succession. I have noted 
up to eight broods’. 

In my paper in 1922 I gave a photomicrograph 
showing the spermatozoa lying ready in the ovary 
for the next fertilization, with their heads as near 
the immature as possible. Plainly enough there 
is competition between the spermatozoa, and it is 
remarkable that when & female has been fertilized 
by & male of one race of Lebistes and has produced 
some few broods within a few months, and then a 
new male of another race of Lebtstes is put mto the 
tank immediately after a birth, the next brood will 
be from fertilization by the new male. The old 
spermatozoa cannot compete with the fresh ones. 
Ordinarily & mixed brood is only obtainable when 
both males are together with the female at the 
same time. 

O. Wmas. 
ier ths eae 


ear: 
Zee. Jahrb., 87 (1908), 
* Oomptsi-rendus. Laboratoire Carlsberg, 14 (1920). 
* J. of Genetics, 18 (1922) ; 18 (19037). 


Homologous Loci in Wild and Cultivated 
American Cottons 


Ox cytological grounds!, the New World cultivated 
cottons are thought to be allopolyploide with two 
genoms each of thirteen chromosomes derived from 
species cytologically homologous with the present 
Asiatic arboreum-herbaoeurs group of species and with 
the North American thirteen chromosome species 
(aridum, Armovurianum and irlobum). Genetical 
confirmation of the part played by the present oulti- 
vated Asiatic cottons or their ancestors in the origin 


. earbon has been 
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of the New World cultivated group, was later 
vided by my demonstration? that a gene be 
transferred from an Asiatic to a New World cotton 
by repeated back -crosaing. 

Genetical confirmation is now available regarding 
the existence in the thirteen-chromosome North 
American species of genes which have allelea in the 
cultivated cottons with n = 26 chromosomes. Hybrids 
between G. barbadense L. (Sea Island) and the wild 
species Q. aridum, G. Armourianum and G. irilobum 
were found to be weakly fertile on the male side. 
After making two successive back-croases of the 
hybrids with barbadense or hirsutum, fertility was 
completely restored, and the following transferences 
of genes from the wild to the cultivatedispecios were 
effected : 

i Normal (Or) from aridum to barbadense (of). 

Normal (Of) from Armourianum to barbadense. 

. (e). 

Normal (CT) frorh irilobum to barbadense (cf). 

(S9) Petal Spot from aridum to barbadense and 
hiram. i 


5. (SAR) Petal Spot from Armourianum to 
barbadense. ae: 


P 


Re pr 


The slight impairment of dominance of the crinkled 
heteroxygotes of aridum and trilobum which persists 
in the second back-cross of barbadense crinkled, 
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suggests that the normal alleles of these species may 
not be identical with tha harbddense normal allele, but 
may differ in dominance potency. If they prove to 
differ in this way, they will resemble the weaker 
normal alleles at this locus established to be present 
in upland cotton (G. hirsutum L.). 

The genes for petal spot of aridum and Armour- 
tanum respectively appear to be different from thé 
petal spot genes of either barbardense or hirsutum, but 
their relationship with the spot genes of these species 
Hae noi eee on anid 

To-sum up: it is now established on genetical as 
well as cytological grounds that the New World 
cultivated cottons are amphidiploid in origm and 
that thirteen-chromosome species from ‘both Asia 
and North America have played & part in their for- 
mation. My previous hypothesis’ that the New 
World group originated in late Cretaceous or early 
Tertiary time in & former Polynesian land mass also 


8. C., HARLAND.: 


Brasil. 
July 19. 
227 (1932). J. Gene. , 9 ) Emp. Ostion 
que gem Gong up. LLL. J. Agre. 


J. Genetics, 30, 465. 


Points from Foregoing Letters 


Dr. G. W. Brindley and P. Ridley discuss the two 
kinds of asymmetry found in certain metals having 
& hexagonal structure—asymmetry of the lattice 
vibrations and asymmetry of the atoms. It is pointed 
out that in ruthenium the atomic asymmetry is of 
& different type from that found in rino and cadmium. 


‘A new equilibrium diagram for the system iron- 


author claims that it eliminates the difficulties of the 

aglo’ diagram by sasuming Fe,0 to decompose on 
80 or on 
comes those of the ‘ le’ diagram by omitting 
super-cooling. , 

Photographs showing the scattering of lithium ions 

E MH dis Rub) a red-hot nickel target (at 

by A. G. Emslie, who 
also dona in explanation which, he considers, 
akae ho weve ates OF bb libs oe : 

By photographing AlO blue-green and CN violet 
bands simultaneously in the same arc, gross intensities 
of both have been measured by Dr. N. R. Tawde and 
B. A. Trivedi by the methods of photographic spectral 
photometry. Vibration temperatures have been 
calculated and compared with the available rotation 
temperature data on these molecules. 

Intense cooling of copper and of iron anticathodes 
changes the character of the X-rays which they emit. 
Prof. K. Prosad and A. T. Maitra find that the intensity 
of the copper La line is decreased at liquid oxygen 
temperature. The L-lines shift relatively to one 
another, and there are indications of changes in. width, 

Prof. M. Dole suggests a formula for calculating the 
surface tension of strong electrolytes which gives 
calculated values in satisfactory agreement with those 


by ‘Dr. I. Hiteka, The 


from austenite, and over- ` 


locations where negative ions can’ be ated “from 
the interior of the solution with a large diminution 
of potential energy. . 
measuring the vi of mono- 

molecular films are described by Prof. W. D. Harkins 
and R. J. Myers : one, in which the film flows 

a transverse slit in & barrier confining the film, and 
another method depending on the vibration of a ring 
the inner circumference of which is in contact with 
a pure surface while the outer is in contact with the 
film. A table giving viscosities of acid films 
shows that the viscosity increases rapi with the 
length of the molecule. 

Prof. F. Urban and Dr. M. D. Eaton describe several 
reactions between lactoflavin, c and the 
“complex porphyrin” of Coulter (prepared from diph- 
theria toxm). The authors infer that the porphyrin 
ring of o can oxidize the oo in 
Ooulter’soomplex (which are responsible for the abeorp- 
tion bands at 574my and 583 my) only when the 
iron atom of cytochrome o is in the divalent (reduced) 
state, and not when it is in the trivalent state. 
The oxidation of the male sex hormone, dehydro- 
androsterone, by oemio acid to produce the ots form 
of androstanone-triol, by addition of two hydroxyl 
groups, is described by Prof. M. Ushakov and A. 
Lautenberg 


Dr. W. A. Waters finds that when benzene-dis- 
xonium chloride decomposes in acetone in preeenoe 
of chalk, benzene and chloroacetone are formed, 
and if metals such as lead, antimony or mercury 
are present, these are attacked. The reactions are 
explained by supposing that free neutral radicals are 
liberated as the diazo compound decomposes. 

From the products of oxidation of f-boswellinic 
acid (ane of the principal constituenta of frankincense) 
Dr. J. C. E. a cs aa 
is a p-hydroxy-acid. 
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Research Items 


Antiquity of Man in Rhodesia 

Wrrx the view of determining the disputed ques- 
tion of the age of the stone implementa of the Zambezi 
gravels, first described in 1905, the Rhodesian 
Archsological Expedition of 1929 undertook to 
investigate the antiquity of man in Rhodesia as 
demonstrated by the implements occurring in the 
gravels south of the Falls, their cultural sequence and 
the relation, if any, of the gravels and their contente 
to the stages in the recession of the Falls and the 
excavation of the Zambesi gorge. The results of the 
archeological investigation have now been reported 
by Mr. A. Leslie and the Rev. Neville 
Jones, while the necessary geological preliminary 
considerations are embodied in notes on the geology 
of the area by H. B. Maufe, director of the Geological 
Survey of Southern Rhodedia (J. Roy. Anthrop. Inst., 
66, 2). The conclusions are summarized as follows : 
Over the area examined south of the Falls, the 
Zambezi formerly flowed over the site of the existing 
gorge er a level comperable with that of the river 
y north of the Falls, and more than 400 ft. 
above ita present level. The terrace gravel and the 
old river-bed gravel are true residual Zambexi gravels, 
when the river flowed over the site of the 
present gorge. The contained implements of Lower 
and Middle Palgolithio type are at least as old as the 
gravels in which they occur. Tho implements belong 
sequence of seven cultural from 
Pre-Chellean to Bambete (Aurignacian). With the 
Eon E ied o esc bonu adsit as 
sented are South African equivalents of the recognized 
European series, occurring in the same order of 
succeesion, at least as ancient in time, and showing 
close parallels in type and technique thereto. The 
Pre-Ohellean implements are the earliest recognizable 
traces of man’s occupation of the valley, and ante- 
date the erosion of Gorge 5, the Falls then being to 
_ the south. The successive stages in the recession of 
the Falls and erosion of the Gorge since Pre-Ohellean 
times can be related to the successive stages of 
culture. Since Pre-Chellean times, two arid and two 
pluvial periods have supervened. Man in Rhodesia 
18 of an immense antiquity, at least equal to man in 

Europe. - 


Calour Changes in Elasmobranch Fishes 

THe question of the control of the colour changes 
that occur in the elasmobranch fishes is a vexed one, 
and indeed the method may not be the same in 
different members of the Light has been 
thrown on the subject by G. H. Parker (Proc. Amer. 
PA. Soc. March 1987). The animals were anme- 
thetized by immersion in very cold water, a method 
that has advantages over anssthetixing by drugs. 
The dark phase is induced by a neurohumour pro- 
duced by the posterior lobe of the pituitary gland. 
The pale phase in Rata erinacea is due to the absence 
of a dispersing factor and in Mustelus canis and 
Squalus aconithtas in part to nervous action. The 
concentrating neurohumour in the last two species is 
in the nature of a lipohumour soluble im olive oil 
but not in water, and a stable substance poet a 
sterol. 


-to such 


Feeding Mechanism of Apseudes 

Tus Crustacean Apseudes is of special interest to 
the morphologist since it links the Isopoda with the 
primitive Mysidacea, which are presumed to form the 
starting point of the Peracaridan series. Very little, 
however, is known of ita habite and mode of life. 
This deficiency is in part supplied by R. Dennell in 
a finely illustrated memoir (Trans. Roy. Soc. Edin., 
59, Pt. da No. 2, 1987) in which the method of feeding 
is discussed in relation to the evolution of the feeding 
mechanisms in the Peracarida. The exact relations 
of mouth-parte, carapace and associated structures 
are deecribed in greater detail than bas hitherto been 
done, and the mode of action partly described from 
observations on the living animal and partly inferred 
from a study of anatamiocal relations. It is concluded 
that the eegential features of the primitive Peracaridan 
fllter-feeding mechanisms, are represented, but that 
this method of obtaining food is of little importance 
and is in process of replacement by raptatory feeding, 
Which du the method followed by moet Topola 
Modifications in the carapace and particularly in the 
organs concerned in maintaining the respiratory 
current are adaptations to life in a muddy habitat. 


Egg-Killing Washes 
Tr has been shown that the ovicidal properties of 
edu Wan etii] 


properties 
Brito inhibis the hatching of aphis and peyllid eggs, 
which has led to the suggestion that ovicidal action 
is associated with a chemical toxicity 
possessed by tar oils but not, in general, by petroleum 
oils. Moreover, some diversity of evidence existe 
the relative toxicity of high- and low-boiling 
tar oils to Aphis pomi De Geer. Kearns, Martin 
and Wilkins (J. Pom. and Hort. Sos., 15, 1, 56; 
1987) have investigated this discordance in an exam- 
ination of the comparative ovicidal efficiencies of high- 
and low-boiling oils, the validity of solubility in 
dimethyl sulphate as a criterion of toxicity and the 
importance of chemical composition. A wide range 
of tar and petroleum oils was tested and parallel 
chemical analyses carried out together with deter- 
minations of boiling ranges and solubilities in di- 
methyl sulphate. Ovicidal efficiency showed no rela- 
tion to the totel content of hydrocarbon oil in the 
emulsions, but was hi y correlated with the content 
of neutral oils so. in dimethyl sulphate. The 
toxicity of oil from which certain o. deriva- 
tives were removed by fractionation with hydro- 
ferrichloric acid was not signifloantly different from 
untreated oil, and an examination of a number of 
individual compounds for possible toxic properties 
gave no indication of any specificity of this kmd. 
In the absence of any large differences in the ovicidal 
ay of high-boiling neutral oils soluble in 
i yl sulphate derived from various sources, the 
solubility test is regarded as an adequate 
method of assessing the toxicity of hydrocarbon oils 
to A. pom. 
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Run-off after Rainstorms 


A rakm by Mr. J. R. Deymond, .an abstract of 
which is published in the Journal af the Institution 
of. Owil. Engineers (No. 7, 1936-37; June 1937), 
discusses the estimation of run-off from areas sub- 
jected to rainstorms in connexion with a law first 
proposed by Mr. Emil Kuichling in a paper oon- 
er ee ee 
(Trans. Amer. Soc. Oiv. Eng., 20; 1889) that ". 
drainage areas of moderate size the heaviest 
always occurs when the rain laste long enough at ite 


maximum intensity to enable all portions of the aree , 


to contribute to the flow.’ For large areas, on the other 
hand, & more elaborate analysis becomes necessary in. 
order to find under what conditions the absolute 
maximum will occur, .'. ." As the law is often 
misquoted to the extent of ignoring the provisos and 
is thus misinterpreted, the object of Mr. Daymond’s 
peper is to ahow that the reservation regarding large 
area is valid and important. In addition, an important 
general conclusion is arrived at, applicable to all 
areas, namely, that provided the rain falls at a 
constant intensity, the storm that gives the maximum 
run-off is one which laste for & time lees than, or 
equal to, the time of flow the farthest pomt of 
the drainage area to the point of outfall from the area. 


Precursors of a Volcanic Eruption 


Tua tilting of the flanks of the voloano Asama 
Wajan) in 1936 is deeoribed by R. Takahasi and 

. Minakami in a recent Bulletin of the Earthquake 
ipin Institute (15, 408—491; 1937), while the 
changes in depth of the crater in 1984-86 are recorded 
by Mmakami (tbid., 15, 492—490 ; 1937). Tiltmeters 
were erected at three stations, 4 km. east, 5 km. north, 
and 12 km. south-woet of the arater. In 1936, ex- 
plosions were frequent in February—March and July— 
August, and, during intervals of 7-30 days before 
then, marked changes of tilt were recorded almost 
simultaneously at the three stations, the variations 
being about five times as large as those observed 
during intervals of quiescence and being clearly 
independént of changes in air temperature. The tilta 
were accompanied by remarkable uplifte of the crater 
floor as a whole. The depths of several pointe on the 
floor were determined by triangulation from stations 
on the crater rim. After a pause of inactivity in 
July—October 1984, the floor began to rise, the uplift 
being about 70 m. by the time of the violent ex- 
ploeions on April 20, 1985. 


Surface Layers on Glass and Silica 


Lord Rayan (Proc. Roy. Soc., A., 100, 514) 
observed that there was always some reflection from 
the boundary when polished glass surfaces were put 
in optioal contact. Further investigations were made 
by immersing plates of glass or silica in a liquid 
adjusted to have the same refractive index as the 
bulk material. The reflection from fire-polished 
surfaces was found to be very low, but the reflection 
from surfaces which had been polished was quite 
appreciable, indicating the existence of a surface 
film of refractive index different from the bulk 
material. The refractive index of the ‘film could be 
determined by finding a liquid mixture which gave 
minimum reflection. The index rises with the violence 
of the polishing treatment. In the cese of fused 

(u =1:46) the index of the surface film could 
be brought up to 1-6 by polishing. The modified 
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surface film could be removed by hydrofluoric acid. 
eMe ase i MO RE E 

ly with a depth of about $00 A. Similar but 
idl lene ranked feda wars obsarvod with KE, 
and & very small effect with orystalline: quarts. 
Orystalline surfaces can therefore be optically 
contacted without much reflection at the interface, 
due to the akin effect. Ib is ahown that most of the 
reflection observed in this case is due to the distance 
between the contacted surfaces, which is found to be 
DUCTOR Uo es a ORIPIMHDUQ 
atoms. 


Built-up Molecular Films 3 
K. B. BrLoparrr and I. Lawamum (Phys. Rev., 


Bi, 964) have been able to build up films of various , 


stearates on glass or metal surfaces by dipping thé 
plates through a monomolecular layer of stearic acid 
spread on water containing selts of barium or other 
metals. The monolayer is kept under two-dimensional 
pressure. The first layer attachés itself to the surface 
by its carboxyl groups as the plate is raised from the 
water, the second layer attaches with ite molecules 
reversed when the plate is dipped again, and so on. 
The layer is thus folded back on itself at each dipping. 
The presence of a little co facilitates the pro- 
duction of thick films, films containing 8000 
layers have been built. The filme are uniaxial crystals 
with the optic axis to the surface. The 
Spies ie properties of the film have been studied and 
and extraordmary refractive indexes 
hart pmi peers 
has been built up on & barium solution at pH. 6:5 is 
treated with benzene, Bbeario acid is dissolved out 
and the resulting skeleton film has a near unaltered 
thickneas but a much lower refractive index. 


Double Stars and Relativity 


IN a paper delivered at the Teroentenary Con- 
ference of Arte and Sciences at Harvard on September 
4, 1930, Prof. T. Levi-Civita shows that the rela- 
tivistic equations of motion of two bodies of oom- 
parable size can be integrated by treating relativistic 
effecta as perturbations (Amer. J. Maths., 59, 225; 
1987). Two results are obtai which, it is hoped, 
may be tested by observation of double stars. The 
first gives & formula for the angular ion of 
the periastron of the satellite star. The second is 
more striking. It prediote that the acceleration of 
the centre of mass of a double star lies entirely in the 
plane of the relative orbit. This acceleration may be 
divided into a fluctuating periodic part, and the 
secular part, the effecta of which accumulate during 
the successive revolutions. The secular acceleration 
of the centre of mass is directed along the major axis 
towards the periastron of the principal star. A 
formula is obtained for the increase of the velocity 
of the centre of mass during & century, which ought 
to be detectable eventually by spectroscopic ob- 
servation. Prof. Levi-Civita has also considered the 
general case of n bodies (ibid., 59, 9; 1987), but in 
this case no definite results oa ble of obeervational 
test have been reached. In & discussion on this paper 
at Princeton (October 7, 1936), Prof. A. Einstein 
suggested that an extra term, corresponding to the 
streases keeping a body together, was needed in the 
equations. Prof. Levi ge de this suggestion, 
bub found that it did not t the conclusions 
previously reached. 
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International Population Congress in Paris 


VERY suocesaful Congress to discuss population 
problems was held in Paris on July 29- 
August 1 last, under the presidency of M. Adolphe 
Landry. The Congreas waa honoured by the patronage 
of M. Albert Lebrun, President of tho Republic, who 
attended the opening seesion. Before this, on July 28, 


a meeting of the General Assembly of the Inter- 
national b rrr Union took place; and it may 
be noted the Oongress was held under the 


auspices of the Union, which took a pepe ay in 
the te for the Congress. At the eral 
Assembly, M. Adolphe Landry was elected president 
of the Union in succession to Sir Charles Close. 
M. Landry is & former Minister of State, whose 
interest in damographic matters is well known. He 
has written several works on the subject, particularly 
“La Révolution Démographique” (1934). His man- 
agement of the Congress was most happy. 

During the four ‘working days of the Congress, 
about 170 pepers were presented for reading and 
discussion. Abstracts of the papers were available 
at the opening of the , but, as always 

at international of this kind, 
indivi delegates must select ir lectures and 
must necessarily miss some contributions of impor- 
tance. Some of the papers, particularly the mathe- 
matioal ones, were difficult to follow at the time, but 
will be available for study when the i are 
published. Perhaps the real value of th 
consists in the personal contacts established 
between workers of different nationalities, who cease 
to be abstractions to each other and can use the 
occasion for informal discussions and exchange of views. 

The was divided into five sections which 
were simple and sufficiently com ive to cover 
the whole field. A few of the titles of the lectures 
will serve to give an idea of the kind of questions 
which were discussed, thus: ‘The Calculation of 
Deeth-Rates"; “Sur les possibilités de retour à 
l'équilibre pour une population régreasive ou rétro- 
grade”; “A Population Growth-Curve for 
and Wales"; ‘Esai d’établissement d'un indice de 
densité économique de population" ; ‘“Considérations 
sur la politique démographique d’Auguste et ses 
effete”; ‘The Length of Life in the Early Roman 
Empire"; ''Reoent pi sang Movements in the 
Irish Free State’; ‘ types de migrations” ; 
‘Die naturliche Bevo Wns” ; 
"L'évolution sociale de la population italienne à 
travers lee recensements” ; '' h of Urban Popu- 
lation in the United States” ; ''Fécondité et classe 
sociale en Suède”; ''L'inftuenoe du chomage sur la 
famille"; ‘Die neue deutsche Bevolkerungsentwiok- 
lung"; “Rural Population and Government Policies 
in the United - States’; ''Biotypes et fécondité” ; 
“Constitution physique de la jeunesse polonaise”. 

Now, this is a very mixed bag; but the various 
aspects of the subject are inter-linked and affect one 
another. It would be a mistake, for example, to 
discuss only the statistical side of the population 
T and to omit consideration of quality. In 

same way, an adequate examination of preeent- 
day tendencies necessarily involves a study of what 
has happened in the past; and a discussion of demo- 
graphic facta in one country is imperfect without 
reference to what is happening elsewhere. 


In view of the considerable range of matter 
discussed and of the impossibility of being present 
at more than one section at a time, one can only get 
a limited, personal impression of the meeting, an 
impression to be corrected by & study of the prooeed- 
ings when these are eventually published. Meanwhile, 
no one can have attended this Congress without 
having learnt something more about the intricacies 
of the subject than he knew on arrival. Such pepers 
as that of Prof. Burgdórfer, for example, which dealt 
chiefly with the efféct on the birth-rate of Germany 
of the new population policy in that country, have 
an importance for all of us. The abstract of his 
paper ends with the following sentence: ‘‘L’exemple 
de l'Allemagne prouve , dans nobre civilisation 
occidentale, il est ooie de lutter avec succès 
contre la baisse du taux de natalité”. 

Amongst numerous other important contributions 
to the proceedings may be mentioned the Te by 
Prof. A. M. Carr-Saunders and Mr. R. 8. Walshaw, 
on “Recent Population Movements in Ireland". The 
authors remark that, "There is leas emigration [from 
Ireland] than formerly, and it is going to the United 
Kingdom instead of to the United States. This raises 
important problems for the United Kingdom, which 
is faced with the prospect of & declining population. 
The United Kingdom is still pursuing & policy of 
giving financial assistance to emigrants going to the 
Dominions. ‘It is doubtful if this can be continued, 
and it is a question whether the United Kingdom 
will not be peopled from Ireland". 


Rack AND RACIAL DOCTRINE 


Oma section of the International Congress was 
devoted to matters coming under such heads as 
biometry, bio logy and heredity. Opportunity 
was thus afforded for the discussion of a variety of 
problems connected with the racial question, of which 
advantage was taken by the t Committee 
of the Groupement d'Etude et d'Information ‘Races 
et Racigme", an organization which has undertaken 
the dissemination among the French people of in- 
formation relating to the fallacies and consequences 
of the racial doctrines now current in Germany, and 
is responsible for the publication of the periodical 
Races ei Racisme (seo p. 458). Arrangements were 
made for presentation to the Congress of a number 
of communications dealing with questions bearmg 
upon. “rece” and their formal discussion. The follow- 
ing account is based upon a report furnished by the 
organization. 

Among those present were the veteran Prof. Franz 
Boas, who notwi ing his advanced years had 
croased the Atlantio from America for the special 
purpose a pen and Prof. Lips and Prof. 

airchild, also from the United States. A certain 
‘liveliness’ developed in the proceedings owing to the 
presence of numerous representatives of Germany, 
among whom were Prof. Riidin, director of the Kaiser 
Wilhelm Institute, Prof. Verschuer of the University 
of Frankfort, and Prof. Hellpach of Heidelberg. 

In opposition to views put forward by German 
delegates on ‘purity’ of race and ‘nordization’, Prof. 
Boas, basing his remarks on the experience of half 
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& cen , contended that a definition of race more 
in soco with realities was an urgent necessity. In 
even the most inbred populations there were family 
lines of descent which included different genetic 
characters, while in every lme were frequently 
included individuals of most di genetic types. 
There was, he maintained, no population which from 
the racial point of view was so uniform as to be oon- 
sidered either anatomically or physiologically a unity. 
The different groups of the white races so far resemble 
oné another that often extremes of the same type are 
more diverse than the means of two different types. 
He stressed the influence of environment, and showed 
how, in the United States, attitude and gesture, which 
have been said to be determined by race, were modified 
in the American-born descendants of immigrants. 
Prof. J. Bratzkus dealt with the racial bearing of 
his research on the blood of Jews, which he 
said pointed to a differentiation of four types: 
Semitic, Western Mixed Eastern 
and Mongoloid. er, this differentiation ocorre- 
with the differentiation of head-form. The 
ity of Jewish types is due on one side to the 
crossing of the Semitic type with the proselytes of 
the Roman Empire, and on the other with those of 
the Khozrar. maintained that according to the 
evidence of the blood group the Jews of Berlmi are 
more purel than the Germans themselves, 
while the Jews of the Crimea and the Caucasus are 
more purely Asiatic than the autochthanous Tartars. 
The fundamental principle of racial doctrines was 
attacked by Dr. Zollschan of Prague, who maintained 
that recent research among peoples 
in Europe and the most primitive in other parts of 
the world had shown that the doctrine of the per- 
oo and immuteb rene of racial wes un- 
. The claim & superiority of racial type 
was based on the desire to dominate. In conclusion, 
he suggested a world-wide collaboration of scientific 
institutions, concentrating on the investigation of the 
problems of race. 
: This propoeel was strongly condemned by Prof. J. 
Thurnwald of Berlm, who maintamed that no man 
Of science was capable of oonsidering any scientific 
problem whatsoever without importing into his oon- 
clusions elements which were the immutable outcome 
of his race. 
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Considerable discussion was also aroused by a 
communication from Dr. Ritter on the racial com- 
position of the gipeies of Central Europe, in which 
ib was shown t their mixed racial, character 
justified the measures of ifloation’ which had 
been taken by the Third Reich. This contention was 

by Dr. Brutzkus, who maintained that the 
“Bohemians” were the most authentic and the 


the report on'““The Eugenics of Mental Disease", 
presented by Prof. Rüdm, in which the neóeemity 
was urged for the sterilization of all persons known 
to be affected by hereditary disease. Prof. Schneerson 
argued in opposition that it had been proved that 
certain men of genius descended from families subject 
to hereditary disease, while they themselves were - 
often abnormal, quoting the cases of Dostoiewski and 
Nietzsche. The doctrine of mental Se 
the elimination of outetanding personalities in 
the end the lowering of the intellectual standard of 
humanity. The increase in mental disease, notwith- 
standing the progress of medical science, was due 
to the moreased nervous tension of modern life, and 
suggested a remedy in the improvement of material 
and social conditions. The surest eugenic measure 
was the instinct of love. Any other detracta from the 
dignity of man and deprives him of all his faculties of 
intellectual and moral . The proposals of 
the report were also criticized by Prof. Beck of 
Prague, who pointed to the contradiction mherent 
in the application of all racial doctrine and theories 


‘ of “the blood”, which while imputing insubordination 


to the law of the blood, maintained that a blind 
racial destiny imposed a ini which denied 
freedom of will to adopt such measures of eugenice 
as would foster the intellectual advancement of the 
species—the voluntaryist conception of the problem. 

Among other communications may be mentioned 
Mme. Haiser (Amsterdam) on the effecta of environ- 
ment on the sounds of , and Dr. Schreider’s 
report on biometric investigations among the Otomi 
of Mexico. The epson, of the section closed 
with & full seasion devo to consideration of & 
masterly report by Mile. Weinberg on ‘Differential 
Biometry and Biotypology in the Classification of 
Individuals and Groupe". 


- 


The. Central (Native) Medical School, Suva, Fiji 
By Sir James Barrett, K.B.E: 


HE major problem in the attempt by a olvilized 
op people who, by our 

AE rard; ia the control of disease 
an e ion of health. 

It is dlmoult of solutis for several reasons, The 
native is not inclined to co , a8 he does not 
understand—and finds it di t to understand— 
the mode of thought and the technique of the 
European medical . The employment of many 
European medical officers is economically impossible, 
hence the training of the native himself is easential. 
Knowing the language, customs and mode of thought 
of his countrymen, he can effect changes which 
otherwise would be out of the question. For these 
reasons the Ceatral (Native) Medical School at Suva, 


Fiji, furnishes a great object leeson, since it repre- 
sente & sincere and successful attempt to apply the 
rinciplea of Western medicine to Polynesians, 
[vic pa rnm and (now) Indians in the South Pacific. 
Like moet British institutions, the growth has been 
gradual and the adaptation to needs has been 
effected as occasion arose. 

The Principal Medical Officer in Fiji m 1885—Dr. 
Coney—obtained the passage of an ordinance pro- 
viding that any native student who had received 
hospital training and practice for three years and 
been examined in icine and surgery might be 
enrolled as a native medical practitioner. There was 
no medical school buildmg and the traming was 
effected at the Colonial Hospital, Suva. In 1900 a 
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lecture room and a hostel for the residence of studente 
were built, and with diagrams, models, text-books 
and lectures & more comprehensive system was 
organized. At this date there were about twenty 
practitioners. In 1918 there were forty eight, who 
did fine work in the influenza epidemio of that year, 
but during which eight of them lost their lives. 

In 1823 the hospital was rebuilt and re-organized 
and called the Colonial War Memorial Hospital, and 
` with t development has become an exroel- 


lent and extensive institution. Students from other. 


Islands than the Fiji group were admitted and the 
School became a central school for the Western or 
Southern Pacific. 

At this stage Dr. Montague was Chief Medical 
Officer, and in co-operation with Dr. Lambert— 
director of the Rockefeller Foundation in the South 
Paoiflo—e notable development took place. A School 
was built with the generous aid of the Foundation, 
containing lecture rooms, di ing rooms, chemical 
and physiological laboratory, library and museum. 
Accommodation was provided for forty resident 
studenta. Quite recently the Foundation has 
piven an excellent pathological, bacteriological and 
jochemical block and a post-mortem theatre. It is 
hoped that this laboratory will became the centre 
of investigation for scientiflo study in the South 
Pacific. The staff of the School consists of a whole- 
time tutor and fourteen honorary lecturers, The 
teaching in the old school was in the Fijian language. 
In the new school good knowledge of English is 
required of all studenta, and an entrance examination 
on the basis of the New Zealand profici examina- 
tior is The course of study until 1931 was 
of three years’ duration, but it was then increased to 
four years’ and post-graduate oourses came into 
existence. 

Whilst this development has taken place, the 
training of native nurses waa organized on a three- 
year besis, and in 1985 there were fifty-five nurses 
in the department and stationed throughout Fiji. It 
is hoped to make the ital a oentral School for 
Nurses in the South Pacific by similar methods to 
those adopted in the Central Medical School. Such 
then is the mechaniam of this really useful institution. 

The studente are divided into two groupe—junior 
and senior. The junior course occupies 1j years and 
the senior course 24 years. The junior course covers 
chemistry, physics, biology, anatomy and physiology 
with some voluntary out-patient hospital work. i 
senior course includes medicine, 
health and the smaller clinical subjects, DREAM dpud 
dou cruce cf obiter diese f E 
and some dentistry. The number of students in 1935 
and their source is set out in the accompanying table : 


Ist God Sd áth Pot- - 
year year year graduates 
- - 1 

1 1 


Total 


- 4 
- 1 


1 2 1 
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Jung tho soar isto wer A studanta 1n renidens 
at the two dormitories. _The two post-graduates in 
the above list are native medical practi- 
tioners, and do not reside in the students’ dormitories. 
The 12 Fijian students who reside in the smaller 
dormitory are required to keep their rooms and 
grounds in good order. The remaining 28 studente 
who live in the large 'dormitory are expected to keep 
their own bedroom tidy and clean, but an Indian 
servant is provided to asmisb in the general manage- 
ment of the other rooms and the surrounding grounds, 
The studenta’ dining-room is in the large dormitory, 
Bo that during the continuous rainy weather, which 
lasted for about six months during 1935, the Fijian 
students were put to great inconvenience as the 
two dormitories are about a quarter of a mile 


apart. 

Recently Dr. Hoodlees, the medical tutor, in 
answer to same ions of mine, furnished the 
following information : 

Roughly, the 40 students at present (October, 
1986) at the Central Medical School, include 19 
Polynesians, 6 Melanesians, 6 mixed Polynesian and 
Melanesian, 7 mixed and Polynesian and 
Melanesian, and 2 East The Polynesian 
students win moet of the prizes at class and yearly 
examinations, but this is due to their numerical ratio, 
19 out of 40 students: and also due to the fact that 
the mission and Government schools in the Poly- 
nesian islands are much superior to those m the 
Melanesian islands, so that the Polynesian studentes 
enter the Medical’ School with a very satisfactory 
preliminary- education while the pure Melanesian 
Students oome here with very little aay 
education. Indian students 

very good &b book learning, but they do main 
rd game success at practical work. For steady 
regular work and good progress in medical knowledge, 
the mixed type of daat, cart Polvnedien de cethare 
the most successful of all, but here again there are 
other factors at work. 

Supervision of the students when they return to 
their own Islands is entirely in the hands of the 
local administrations. For Tonga, the Gilbert and 
Ellice Islands, and the Solomons, the native 
medical practitioner ordinances in each Adminis- 
tration can be controled from Fiji through the 
Western Pacific High Commissioner, who is also 
Governor of Fiji. For Eastern Samoa (U.B.A.), 
Western Samoa (N.Z.), Cook Islands (N.Z.) and the 
New Hebrides (Fr. and Brit.) the position is different. 
The suooees of the native medical ioner system. 
in each of these Administrations epends on: (a) A 
i and control from the 
(b) A close personal and 
very aympathoti understanding from the European 

ical officers in any of these Administrations in 
regard to the natwe medical practitioners sent back 
from Suva to that Administration. (c) A con- 
tinuously developi sa Fe idee de corps among all the 
qualified native m titioners far and wide 
in the South Sea Islands. P This da obtained through 
the N.M.P. Journal, personal correspondence, and 
occasional post-graduate courses. 

Pensions have been granted for retired native 
medical practitioners in Fiji only. The native 
medical service is only a few years old in the other 
Administrationa, and the question of retirement on 
pound DO DAE qur e 

r another fifteen years or more. It is anticipated 
that pensions will be granted in Tonga and in Western 
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Samoa, but in the other Administrations it is probable 
that increased salary and allowances will be given 
during the actual period of service and that no 
pensions will be granted. 

The native medical practitioners receive salaries 

I from £60 to £150 per annum, which ap- 
paren meet their wants adequately. They are 
medical officers and do not seek private as 
we understand it. Their journal, l'he Nate M. 7 
Practitioner, is an excellent publication which will 
interest any European practitioner. 

In the Tropica} Diseases Bulletin of November 
1936 a detailed account of the working of the Central 
School is published by Dr. Clunie (Medical Superin- 
tendent of the Colonial War Memorial Hospital, 
Buva) and Dr. MoGusty (late Inspecting Medical 
Officer, Fiji). The Ialands;served contain about 
500,000 people, and at present there are 84 medical] 

ers distributed as follows: Fiji 56, Samoa 

estern) 9, Samosa (Eastern) 0, Tonga 4, Cook 

Island 2, Gilbert and Ellice 10, Solomon Islands 2, 

New Hebrides 1, total 84; native obstetric nurses, 
Fiji, 47. 

Their conclusion is as follows : ‘Taken individually 
the Administrations icipating in the Native 
Medical Practitioner scheme have not the means to 
emberk on elaborate enterprises to provide adequate 
medioal services, but by a pa, Eres rd eid. 
aa A civ the wins ni Chor Medical School, it 
is felt that they will be able to elaborate a common 
form of health organization that will bestow further 
benefits on the native peoples. In Fiji the system 
_ has proved successful after a long and searching trial, 
and if it is too early yet to claim the same success 
with regard to its more recent ramifications mto the 
other Paciflo Admmistrations, the similarity of con- 
ditions and the favourable rts that are coming 
to hand appear to provide full justification for the 
confidence which those of us who are in the closest 
touch feel with regard to the future of the Native 
Medical Practitioner in the Pacific. As the system 
becomes more permanently established everywhere 
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it will suffer progressively less from the effecta of 
destructive criticiam, but there will always remain 


the that some over-enthusiastic supporters 
may lose sight of the fundamental cause of ita success 
andina ed attempt to raise the status of the 


Native Medical Practitioner may defeat the 
for sehiclt the aOhoal was á cede. oaae do make'e 
health service available to these native peoples at a- 
low cost and in the form that is most easily asimilable 
by their society.” : 

The School is admimistered economically, the 
average, cost per student being about £75 per annum ; 
that is, total cost about £3,000 per annum. 
the many tributes to the efficiency of the School 
place must be given to the observation of Prof. 
Buckmaster and Dr. Wright made after a visib to 
the School when returning to England in 1981 from 
Australasia. Their comment was as follows: “The 
Hospital and Medical School at Suva for Natives of 
Fiji, Samoa and Other Islands is really a wonderful 
place to find in the South Pacifle. We not only saw 
all over the Hospital, but conducted a short class in 
anatomy and physiology m the School and both 
thought the studenta equal to what we might have 
expected to find in an ordinary Medical School in 
London. Indeed we were both astonished at the 
information they had i I ask how many 
Englishmen know anything about this remarkable 
Hospital in Fiji?” 

In conclusion I have one caution to emphasize. If 
enthusiastic people try to extend the course and to 
increase the expense, much damage may be done in 
seeking something economically impossible. There 
is, I am glad to say, no evidence at present of any 
such intention. ion has ceased in Fiji and 
with prudent administration the Central School may 
prevent pei a ares in the other Islands. I am 
very gra’ to Dr. A. H. B. Pearce, Prin 
Medical Officer, Fiji, and his staff for the information 
furnished on several visits, for the personal contact 
obtained with theee flho young men and for many 


reports. 


The Radio Exhibition at Olympia 


y es annual radio exhibition at Olympia, which 
this year was held on August 25-Beptember 4, 
is generally a partial disappointment to those in- 
terested in the seientiflo and technical aspects of 
broadcasting, as it is usually quite difficult to ascer- 
tain what technical progress and improvements are 
being displayed. The exhibition is largely an elaborate 
display_of the external cabinets, although most firms 
nowadays provide simple means for inspecting the 
internal construction and layout of the receiver itself. 
This year there was abundant evidence to show that 
most manufacturers have realized that the modern 
broadcast receiver has to take ite place as an article 
of domestic furniture, and as such it must not be 
made especially conspicuous by ite curious shape and 
appearance. Another notable advance in what may 
be termed the external features of the receiver is 
- constituted by the enlargement of the tuning scale 
and ita ease of operation. There is, however, still 
room for greater uniformity m the location of the 
contro] knobs among receivers of different makes. 


In order to appreciate the improvements made in 
the internal portion of b receivers, the 
visitor to the exhibition was fortunate in having as & 
guide the detailed reporte given by such technical 
journals as the Wireless World, which has published 
three special show numbers on this oocegion. A, 
general survey of this year's exhibite of the various 
manufacturers indicates that many fundamental 
features of the broadcast receiver have~ become 
sufficiently stabilixed for the designer to concentrate 
upon the steady improvement of detail. The great 
majority of receivers now manufactured are of the 

io heterodyne type, since this provides both 
the sensitivity and the selectivity required by modern 
broadcasting conditions. The selectivity has now 
generally been made adequate by the incorporation 
of a properly tuned amplifying stage operating at the 
incoming signal frequency. A noteworthy advance 
this year is the incorporation of a correctly designed 
short-wave range as & standard feature ; and the 
division of the.short-wave broadcasting band into 
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two ranges is & factor which adds considerably to the 
ease of operation of the receivers Bo fitted. Those 
familiar with difficulties of tuning in short-wave 
stations will also appreciate the improvements in the 
mechanical portion of the slow-motion drive to the 
tuning condensers, as well as the large easily read 
scale which is gerbrally provided nowadays. Several 
of the receivers shown at the exhibition were provided 
with a wave-length in the' ultra-short wave 
band, so that they may be used for the reception of 
the sound portion of the television programmes. 

This year’s exhibition was not so conspicuous 
as some of the ious one for radical modifications 
in the types of valves incorporated in receivers, but 
two pointa here are worthy of note. The development 
of the tetrode output valve has caused the rating of 
mosb mains-operated receivers to be raised from the 
previous value of 2-3 watts to 5 watte or above. 
Secondly, one manufacturer of an all-wave rgonio- 
heterodyne receiver is experimenting with use of 
the Harries all-stage valve. Inthisreoerverall six valves 
are of the same seven-electrode type, the valves being 
adapted for their functions in the various stages by 
suitable external connexion to the electrodes. It will 
be interesting to observe the resulte of this innovation, 
since the advantages of using the same type of valve 
in any position in & reoeiver are self-evident. 

In the oase of battery-operated sets, the main 
problem all the time is to obtain sufficient output 
of good quality without overloading the normal high- 
tension battery, the size of which has now become 
fairly well standardized. Although the output from 
such receivers seldom exceeds half a watt nowadays, 
considerable improvement in acoustic sensitivity has 
been attained by the use of improved magnetic alloys 
for the small ent magnet loud-speakers 
generally employed ‘in such sete. There is ample 
evidence that the portable wireless receiver has still 
a wide fleld of service, and the attractions of several 
of this year's models are enhanced by the inclusion 
of & properly designed short-wave range. 

Probebly the most interesting feature of 
Radiolympis this year, from a technical point of 
view, waa: the faot that more than a dozen manu- 
facturers showed fully developed television receivers 
guiteble for the programmes now regularly provided 
from the London station. Direct reception of these 
programmes was carried out at the exhibition, and 
facilities were provided for each firm to give demon- 
strations to the public under comfortable viewing 
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conditions. So far, little uniformity is noticeable in ` 
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the design of the television receivers produced by the 
different manufacturers, although they naturally 
all employ the cathode ray tube for the reproduction 
of the picture image. There is a tendency to favour 
the use of the supersonic heterodyne receiver, 
although in & number of seta the amplification is 
carried out at the ultra-high frequency employed for 
the television service. There is as yet no uniformity 
in the methods employed for the control of the 
electron beam in the cathode ray tube, as both mag- 
netic and electric methods are employed for focusing 
and deflection. One of the most mtereeting television 
receivers exhibited employs & tube of only 4 inches 
diameter; the image produced on the fluorescent 
screen of this tube is proj on to an etched glass 
screen giving & picture of size 20 in. x 16 in. The 
more normal method, however, is to produce the 
final picture on the screen of the cathode ray tube 
and to view this either directly or through an inclined 
mirror. The normal size of picture for receivers 
pees pk 00 guriak ee) ee 10 in. x 8 in. ; 

ut some cheaper receivers are now available giving 
a picture size of about 7j in. x 6 in. With the view 
of obtaining the utmost economy in the production 
of a television receiver, one type shown provides the 
circuits for the vision signal only, a normal broadcast 
receiver being required in addition to reproduce the 
sound accompaniment. In this way, pasci ein. 
a picture about 6 in. x 4j in. in size can be obtain 
for about £35. 'This is & development likely to be 
worth exploring in the attempt to produce a television 
receiver at & price sufficiently low to appeal to a large 
number of listeners who already posseas a normal 
broadcasting receiver. 

In concluding this review of the exhibition organized 
by the Radio Manufacturers Association, mention 
must be made of the interesting museum provided 
to illustrate the evolution of the modern broad- 
casting receiver, and of the extension to the television 
fleld of the interesting demonstrations provided by 
the Post Office to illustrate the deleterious effect of 
various classes of electrical interference on the con- 
ditions of broadcast reception. Finally, it must not 
ee that one of the most popular attractions 
of iolympia is the provision by the British Broad- 
casting Corporation of daily variety oonoerte in a 
specially constructed hall, which this year contained 
accommodation for an audience of more than 5,000. 

R. L. §.-R. 


Isotopes of Strontium 


ORK on the isotopæ of strontium has recently 
pA and by Hahn and 
oo-workers. ttauch (Naturwiss., 25, 170; 1937) 
has determined the packing fractions of the isotopes 
"Sr and "Sr by the doublet method, using "BiF, and 
"tSiF,, respectively, for comparison. Using the data 
of other workers for the masses of "Ni and **8i, the 
ing fraction of "Sr is found to be — 8°7 + 0:3, 
and ita mass 80:024, + 0:004. The packing fraction of 
"Sr is — 9:0 + 0-5, and ite mams 85:922, + 0-004. 
The radioactive transformation of rubidium into 
the strontium isotope of mass 87 has been investigated 
by Hahn, Strassmann and Walling (Naturwiss., 25, 
189; 1987), who examined the strontium occurring 


in-& mica from Silver-leaf mine, Manitoba. The 
mice was com i rich in rubidium (containing 
2—3 per cent of it), but contained only a very minute 
amount (a few hundredths of a per cent) of alkali 
earth metals. Careful treatment of the mineral 
resulted in the isolation of 250 mgm. of strontium 
carbonate. If rubidium breaks down by radioactive 
disintegration to give strontium, it would be 

that the product of disintegration would be 

in the mineral in comparatively small amount. As 
alkali earth metals were actually almost entirely 
absent, ib is very likely that the small quantity of 
strontium present was derived from this disintegra- 
tion. The geological age of the mica is estimated at 
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500—1,000 million years, whilst the half-life period 
` of rubidium is between 2 x 104 and 4 x 10" years. 
An investigation of the isotopic constitution of the 
strontium from the mineral throws much light on 
its origin. This has been carried out by Mattauch 
(Naturwiss., 25, 189; 1937), who finds the strontium 
to contain 99-97 cent of the isotope of strontium 
of mass 87. It is therefore very probable that the 
B-radioactive disintegration of "Rb resulta in the 
formation of "Sr. This is in agreement with the 
rule that stable isobares of neighbouring elements do 
not exist. A rough estimate. of the quantity of 
strontium produced during the life of the mica shows 
that the half-life period of radioactive rubidium is 
more nearly 2 x 10" years than the upper limit 
mentioned above.. 





University Events _ 

Cara Town.—Prof. A. W. Falooner has been 
appointed to succeed. Sir Carruthers Beattie as 
principal and vice-chancellor of the University. Sir 
Carruthers Beattie will retire at the end of the year. 
Prof. dpud D e MR TE 
the Univeraity. 


CAMBRIDGH.—T. R. C. Fox, of Jesus College, and 
J. Diamond, of St. John's College, have been ap- 
poinfed demonstrators in engineering. 
P Dr. R. A. Lyttleton and M. H. L. Prioe have been 
idem Faculty assistant lecturers in mathematics. 
J. Hart-Mercer has been elected to the Gwynaeth 
Pretty studentship and to the Nita King scholarship. 
At Bt. John’s College, a Strathcona exhibition for 
physics has been awarded to R. E. B. Makinson, 
University of de and a Hutchinson studentabip 
for zoology to J. H.' Sang, University of Aberdeen. 





Science News a Century Ago 


J. D. Forbes among the Dolomites 

` Iw the course of his Continental tour of 1837, 
J. D. Forbes after leaving southern Germany ex- 
plored the Tyrol &nd early in September entered the 


then little-known ‘Dolomite’ country, proceeding in. 


the direction of the peak of Marmolata. In his 
journal, under the date September 14, he said: 
‘This morning, whilst) warming myself dreamily 
during the rain at the kitchen fire at Cavalese, I got 
an excellant geological leeson from the boiling of 
certain thin porridge made of Indian com (polenta) 
and milk. The air-bubbles di during the 

formed the moet beautiful elevation craters, 
often with little interior ones, formed by the imme- 
diate sequence of another bubble at the same point. 
. . . I walked from Cavalese to Vigo, in to 
understand fully Von Buch’s section of the adjacent 
ee a ee pee ee 
expectations. But the strate of limestone and - 
stone do not all dip towards the axis, as he has 
represented, but some from it, and with evident 
disturbance. I went in search of minerals to a 
dealer's, but only found some very indifferent 


“The soanery from Vigo to Campedello, and from 
that to Canazea, is in the highest degree striking— 
in fact, I know nothing of its kind to compare with 
a one is entirely surrounded by jagged peaks of 
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dolomite. The amazing crags of the Lang Kofel 
come into view near ello, and afterwards the 
magnificent outworks of the Marmolata and Sasso di 
Val Fredda are seen in all their majestic beauty. 
As I wished to examine the Lang Kofel more minutely, 
as well as Von Buoh's sections between Gróden and 
Oolfusoo in the Abteier-Thal, I availed myself of a 
tolerable horse track which wound through the forest, 
ee Meus urine 
Lang Kofel, entered the Gródener-Thal 


Prof. William Ritchie, F.R.S. 


Ox September 15, 1837, William Ritchie, the - 
profeasor of natural philosophy at the Royal Institu- 
tion and also in University College, Londqn, died at 
ioe ladite] dk: Born in Scotland in 
1790, he was educated for the ministry and became 
Rector of the Royal Academy of Tam, Ross-shire. 
Having saved money he went to Paria, where he 
attended the lectures of Thénard, Gay-Luseano and 
Biot and on his return tò England became known to 
Sir John Herschel. Papers he contributed to the 
Royal. i on & differential thermometer and 


` radiant heat. brought him into notice, and in 1829 he 


was given the professorship at the Royal Institution 
and in 1882 that at University College. He ‘published 
papers in the Philosophical Magaeins and other 
periodicals and. made researches in electricity and 
electric magnetism. He was also known as a skilful 
experimentalist, and at one time was engaged on 
experiments connected with the manufacture of glase 
for optical purpoées. 


Animal Magnetism 

Tua Gentleman's Magasine of September 1837 gives 
the following information: “At the North London 
Hospital, M. Duportet, the French professor of animal 
magnetiam, lately performed some e ta before 
a party. He commenced his operations on a young 

girl, about 17 years old, an inmate of the ral 
who bas been ill for some time, but who is at 


- almost convalescent. She was matel f a hac i ir in 


the middle of one of tho wards, and M. rtet 
seated oppoeite to her commenced the operation of. 
magnetizing, which is done by waving the hand up 
and down in & perpendicular line before the face and 
body, as closely as possible without almost actual 
contact. After these motions of the hand bad been 
continued for some minutes without effect, the pro- 
feasor, nothing disconcerted, left off, and another 
patient was introduced, who, we understood, had bean 
a deriving, it is stated, 

t in her health. She was a woman. 

Tamed Lucy Clarks. ahd Having tn some (iie past 
been subject to epileptic fits, had been induced to 
come to the hospital from Tottenham, where she 
Bers Sa atone she ean md Pick d pan 
her. As soon as ahe was seated Prof. 


evident to all who stood around his chair, and she 
frequently rubbed her eyes as children do when 
sleepy. She at length ‘ceased to have the power of 
opening her eyes. The magnetizer, however, who 
had placed her under the spell, had the power also 
of restoring her to & state of wakefulness. This he 
did by placing his fingers on the centre of the fore- 
head and drawing them asunder towards tho temples, - 
and afterwards waving the hand to and fro before 
her face.” à 
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Cholera in Europe . 
An editorial in the Lancet of September 28, 1837, 
gives the following account of a pandemic of cholera 
ab that time: ‘The cholera—thaf terrible epidemic, 
which after having exercised its ravages in all parts 
of the old and new world, seamed on the pomt of 
to the country which gave it birth, has again 
Bodl Qus eH aod viciedes ant aly i 
many of the southern States of Europe, but in some 
of the northern kingdoms, already more than once 
visited by the pestilence. Our readers aie doubtless 
aware that the Asiatic cholera has been stalking along 
the Mediterranean shores of Europe for the last two 
or three years, and that, at the time we write, ib has 
reached the capital of the Papal domimions. The 
of tbe disease through countries, the in- 
habitante of which are forcibly kept by their rulers 
in a state of ignorance, has been almost universally 
by disorder of the most serious nature. 
“Ag Palermo the Govemor has fallen & viet to 
the fury of & terrified and excited populace; and 
at Rome, if we are to believe the reporte which have 
des Eins ee iuri 
mpelled to conceal themselves in order to avoid 


sharmg the fate of several of their brethren, who are, 


during the period of excitement and oon- 
sternation, which are at the onset of the 
malady. Marseille also has been attacked, for the 
third time, by the epidemic, which during several 
days carried off nearly POTEN and we are 
sorry to announce that the spreading 
rapidly throughout the department of which that 
city forms the capital". 





Societies and Academies 
Pari 

Academy of Sciences, July 5 (O.R., 205, 1-96). 

Worraana Damm: The elements of & general 
theory of the simple constant chains of Markoff. 

Kantaro Yano: Totally geodesic non-holonome 
spaces. 

Marom BEgLoT: The best harmonic majorant of 
& sub-harmonic function. 

Rarpsit. Sarum: A method of summation nearly 
always valid for Fourier’s searjes of continuous 
functions. 

NATAN ÁRONSZAJN : A theorem of the theory of 

ioal functions of several complex variables. 

Jaan Leray and Louw Ross : Complement to the 
study of the movement of an unlimited viscous liquid. 

Primera VmRNoTrH: Navier's tions and the 
einen function, in & h o system. The 


thermal phenomena produced in the fluid by a rapid | 


movement. 

Max Turera Sork, Luis Oasracsarrro and 
Manzou,L BABATHB : The beata which accompany the 
formation of the alternate vortices of Bénard Kar- 
mann, 

ANDXEÁ LIOHNHROWIGE : 
Whitteker theorem. 

Frrr Loxpow: The quantum theory of the 
Br d alr of aromatic com ds. 

TH Donpss and J. u: The electronic 
model of Dirac’s wave mechanics. 

Juan JarrRAY: Observation of the stratified 
Geisaler discharge in different creeds at atmospheric 
pressure. Under certain oon described in 


Extension of the Gauss- 
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detail, stratification can be seen and photographed in 
Geissler tubes containing various gases at neerly - 
a o orae preasure. 

Frantz PERRIER : The action of an electric fleld 
on an electrified insulator placed m air: the ionization 
of the latter. 

ALHXANDRE DAUVILLINR : A universal counter. A 
modification of the iger-Müller counter, utilizing 
Richter and Geffcken ya with Neher and Harper 
mounting. The working voltage can be reduced to 300 


volts, and the arrangement is suitable for measuring 


the intensity of the cosmic rays with captive balloons. 

Gzaonams AHE : Christiansen filters. These filters 
ere ‘cells containing & transparent powder mixed 
with & liquid of the same refractive index. Study 
of the resulta obtained by varying the solid (flint 
and crown glass, fused silica, ftuorepar) and the liquid. 

Case JAUSSERAN, Liton GRULET and Mion, 
DurriEUx: The fine structure of the 5998-9 band of 
nitrio oxide. 

. BERTRAND GOoLDSOHMIDT: Study of the fraction- 
ation coefficients of salts possessing several hydrates. 
Study of the crystallization of barium acetate, with 
actinium X. as indicator, and of strontium nitrate in 
presence of a trace of lead nitrate, with thorium B 
as indicator. 

Juan PERREU: The equation of solubility of a 
pure substence forming & solid compound with the 
solvent. Control of a differential equation obtained 
theoretically by an experimental study of the system 
sodium iodide and acetone. 

Martuar Fénix Tasovny and Manor, BHLLOT.: 
The action of light on the Li phenomenon. 

HarnpuN N. Tare: The oxidation of beryllium 
bronzes. 

Evaitns CarrELAIN and Pragne CHABBIHB: Con- 
tribution to the separation of the phosphoric ion and 
itg estimation by & volumetric meth hod. 

Jaan BARON and PAUL LarFITTE: The infiamma- 
tion of acetaldehyde. Determinations of the tem- 
peratures of inflammation of various 
ternary mixtures of acetaldehyde and oxygen with 
nitrogen, argon or carbon dioxide as diluent. 

Mano 'TrrrmxHaU, Pavut WELL and Branca 
THOUBAR : The isomerization of cyclohexane methy- 
lene oxide into hexahydrobenzeldehyde, and the 
conversion of the corresponding amino-aloohol into 
cycloheptanone. 

Marom Sommerer: A particular mode of intre- 
molecular t. Study of the decomposition 
by heat of (C,H,),CH-N(CH,),OH. 

Wranae Lipsonrrz and Eenet BOpiwaG: 
and Lborneolgluoomides. ~~ 

PANOS GzaAwwATIOAKIS: Some modes of hydrolysis 
of the substituted N-benzaldoximes. 

JEAN KANDEL: The hydrocarbons, are deriva- 
tives, ethers and esters corresponding to tetra- 
hydroionol. 

JosapH Hoos : Contribution to the study of sub- 
stances with female hormone properties. The 
Synthesis of 2-oxo-0,7,8,9-tetrahydro-4,5-benxoaoe- 
naphthene. 

ANDRÁ GUILLEMONAT : The oxidation by selenious 
oxide of cyclohexene and of the 3 and 4 nanenes. 

Ravwowp Hocanr: The structural scheme of 


The d- 


the sandy sediments of the Paris basin. 

J. Gouno and Feanor Bounpiae: Pollen analysis 
and i hical position of the Quaternary 
lignites of the Chambéry region. 
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Philosophy of Early Education 


[mes conclusion that so original 
and stimulating a contributor to contemporary 
thought as Mr. H. G. Wells—on this oocasion we 
are almost invited to dub him Dr. H. G. Wells— 
would have things to say to Section L (Education) 
of the British Association calculated to provoke 
lively interest and discussion. Few listeners to 
his presidential address, many of whom were 
working teachers, could have adopted the language 
of Tennyson's “Northern Farmer" ; “An’ I thowt 
a said whot a owt to '& said, an’ I ooom'd awaly". 
The address was probably the better for being 
plain-spoken and provocative, for only so could 
Mr. Wells have been at his characteristic best. 
Notwithstanding certain of his earlier ex- 
perlences, Mr. Wells disclaimed the right to appear 
before his audience as a teacher, but preferred to 
introduce himself as a citizen at large. We take 
this to mean, what is indeed sufficiently obvious, 
that he is no expert in the art of teaching a class 
and managing a school, but that he claims the 
right of every intelligent citizen to criticize the 
results of the teaching and the output of the 
schools. Mr. Wells, however, is something more 
than a distinguished outsider. In his later phase 
at least, his writings have been those of a publio 
teacher, who definitely seta out to show what 
young people ought to learn, if they are to become 
efficient citizens in the world of to-day. In other 
words, though he makes only a limited alaim to 
talk about methods of teaching, he makes, rightly 
as we believe, an emphatic claim to talk about 
the content of teaching, the mental fare which 
the schools provide for potential citizens. His 
now famous “Outline of History”, followed by the 
companion outline of “The Science of Life"—both 
of them necessarily written with much collaboration 


—indicated his general view as to the kind of 
thing which an educated person ought to know. 
An acquaintance with the fifteenth chapter of his 
later book, “The Work, Wealth and Happiness of 
Mankind”, further prepared one for the opinions to 
which he has now given full and forcible expression. 

Mr. Wells began and ended his discourse with 
an almost solemn warning aa to his self-imposed 
limitations. Questions of “drill, skills, art, music, 
the teaching of languages, mathematios and other 
symbols, physical training and development, and 
the rest’’, he deliberately placed outside the scope 
of his measage. He felt he could be most helpful 
by concentrating on the sort of world picture we 
are presenting to young people, the essential 
framework of knowledge that should be estab- 
lished betimes in the normal citizen of our modern ` 
community. Whether he was fundamentally right 
in making all these exclusions from the essential 
framework is bound to be a sharply controversial 
topic, upon which we cannot fully enter. Suffice 
it to say that, according to Mr. Wells’s judgment 
af educational values, the indispensable and irre- 
placeable structure of fact, the main beams and 
girders of which structure must be laid down, 
soundly or unsoundly, before the close af adoles- 
oenoe, should reet upon a threefold foundation of 
history, biology and geography, widely inter- 
preted. These three, says Mr. Wells in effect, are 
the things that abide, and it is probably safe to 
add that in his view the greatest of these is history. 
But merely to quote these familiar labels would 
be to convey a totally madequate idea of the 
length and breadth of his measage. 

What Mr. Wells means by history was already 
familiar to many, we hope to most, of his listenera. 
But he took the oppartunity of denouncing once 
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more the sort of history which, &t any rate until 
recently, has been taught in our schools, and in 
great measure &ooounta for that “oazy combative 
patriotism” which now threatens to destroy our 
civilization. Equally mischievous, he added, is the 
"furtive anti-patriotiam of the leftish teacher”. 
We suggest, however, that if Mr. Wells thinks that 
the sort of history denounced long ago by Herbert 
Spencer as “an obituary of kings and queens” and 
denounoed later by John Richard Green aa ‘‘drum- 
and-trumpet history", is still encouraged in our 
schools, he ought to make further inquiries. But 
the rest of his indictment is not so easily disposed 
of. He demands that school history should not 
only shed its insularity, ita narrow nationalism and 
ite contempt for the lesser breeds without the law, 
but that it should also be nothing lees than the 
story of man’s great adyenture upon this planet. 
He claims that the archmologista, and the historians 
of the rise and fall of empires, have provided far 
finer material for the mental equipment of modern 
youth than the 'hole-and-oorner' history of & 
single nation. Here he will have many sym- 
pathizers and some severe critics. It was to be 
expected that this part of his address would 
receive special comment in the daily Press. 

As regards the rest of the informative content 
of the ourrioulum as conceived by Mr. Wells, 
there will be general agreement with his ideas 
about the teaching of geography and simple 
economics; and indeed the modern teacher in 
schools of every kind has already gone a long way 
towards satisfying his requirements. The chant- 
ing of liste of capes and rivers is mostly a thing of 
the past. Where geography passes over into 
biology his strictures are just. Too many young 
people leave school ignorant of the wonderful story 
of life upon the earth, and equally ignorant of 
the working of their own bodies. But, asks Mr. 
Wells in effect, who is sufficient for these things 1 
Certainly not, he declares, the present generation 
of teachers, two-thirds of whom ought to be re- 
conditioned or superannuated. Here again, having 
regard to the work done in summer schools and 
refresher courses, and the activities and publications 
of such large and important professional bodies as 
the Science Masters’ Association and the Geo- 
graphical Association, Mr. Wells should have made 
further inquiries. Also even & cursory examination 
of the text-books or reading-books now available 
for pupils of all ages, and exhibited by publishers 
at such meetings as those of the Annual Conference 
of Educational Associations, would have shown him 
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in every respect to those of the past. 

The present position is that teachers as a body are 
more mentally alert and educationally attive than 
ever they were. True, they may not be sufficiently 
intent upon the informative components of the 
curriculum &8 advocated by Mr. Wells, but their 
general attitude suggesta plenty of room for hope. 
A generation ago, teachers were too much ocoupied 
in fighting for reasonable conditions of service. To 
& great extent they are now occupied in fighting 
for a better chance for the pupils. 

But we wish to close these comments upon a 
note of appreciation. In one of his charming and 
vigorous philosophical essays, William James took 
up strongly the position that the great philosophio 
thinkers, however much they might try to sink 
the fact of temperament, could never succeed in 
doing so. The philosopher’s temperament, de- 
clared James, "really gives him a stronger bias 
than any of his more strictly objective premises. 
It loads the evidence for him one way or the other, 
making for & more sentimental or & more hard- 
heeded view of the universe". James prooeeded to 
a broad classification of the great philosophic 
thinkers as the tender-minded and the tough- 
minded. The tender-minded he described as 
ration&listio (devoted to abstract and eternal 
principles), idealistic, optimistic, religious, free- 
willist and dogmatic. The tough-minded he de- 
scribed as empiricist (devoted to facts in all their 
crude variety), materialistic, peasimistio, irreligious, 
fatalistic and sceptical. 

Not for one moment would we wish to apply to 
Mr. Wells every item in the second of these lista of 
adjectives. But he is one of the outstanding publio 
teachers of our time, accustomed to take the broad 
philosophic outlook upon every problem that he 
touches; and if we were asked in which of the 
two categories we would place him, we should 
inevitably place him among the tough-minded. 
Few of our prominent thinkers could, for example, 
have got to the end of any sort of discourse on 
education ‘without ever mentioning Shakespeare ; 
but Mr. Wells forgot even to mention literature 
among the skills, etc., which he designedly ex- 
cluded from his survey. Perhaps the British 
Association will next year seek to restore the 
balance by inviting one of the tender-minded 
brotherhood to address the Education Section. 
Meantime, the tough-minded Mr. Wells has given 
to all interested in education, something to think 
about and something to follow up. 
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Social Theory 


(i) The Development of Sociology 

By Prof. F. N. House. (McGraw-Hill Publications 
in Sociology.) Pp. viii + 456. (New York and 
London: McGraw-Hill Book Co. Ino., 1930.) 24s. 


(a) Control in Human Societies 

By Prof. J. Dowd. (The Century Social Science 
Series.) Pp. xvii + 475. (New York and London : 
D. Appleton-Century Oo. Ino., 1936.) 165. net. 


(3) Ideology and Utopia: 

an, Introduction to the Sociology of Knowledge. 
By Karl Mannheim. (International Library of 
Psychology, Philosophy and Scientific Knowledge.) 
Pp. xxxi4-318. (London: Kegan Paul and Co., 
Ltd.; New York: Harcourt, Brace and Co., 
1030.) 158. net. 


(enr interest in the co-ordination of 
views on the social responsibilities of scientiflo 
workers gives topical interest to these three vol- 
umes. From different angles they are all concerned 
with the contribution which science could offer to 
the solution of social problems, and more especially 
with the conditions and principles of scientific 
thought in this fleld. In turn they give us a broad 
historical survey of the subject, a practical study 
suggestive of lines of research and a stimulating 
contribution to original thought on the underlying 
principles of social theory and discipline. 

(1) About half of Prof. House’s comprehensive 
but not exhaustive account of the development of 
sociology is conoerned with the growth of sociology 
in the United States, and particular &speote and 
characteristics of that growth. As an introduction 
to the extensive literature of this fleld and as a 
reasonably balanced survey of the development of 
thought on social questions, it can be commended 
to the growing number of scientific workers who, 
in oonsidering the social consequences of their 
work or the place of scientific thought and method 
in social and political questions, are anxious to 
gain some background of theory and experience. 

Some such background is essential whether we 
are concerned with the theoretical aspecte of social 
science or with'ita actual technique in the handling 
of social and political problems on scientific lines, 
if only because nowhere in the field of science is 
the question of values more important than in 
social problems. The historic background gives 
the clue to the meaning of many social phenomena 
&nd has & praotical bearing in the interpretation of 
present-day conditions and problems. It is a 
fandamental objective in the preservation and 
transmission of the social heritage. 
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and Discipline 


Prof. House is sometimes a little too compre- 
hensive to be as lucid as is desirable in the further- 
ance of the objectives so clearly set forth in his 
introduction, and more judicious selection would 
have made the work leas tedious and increased ite 
value to the general reader and student. None the 
leas, he has traced clearly the development of 
social thought from ite origin until it commenced 
in the eighteenth century to take on a form which 
may reasonably be styled scientific, and in the 
first two parts of the book ample justice is done 
to writers and thinkers in this field both in Great 
Britain and m Europe. His survey of American 
conditions notes a number of weaknesses of social 
research in that country which have already 
received trenchant criticiam from Flexner, but 
suggests that the belief that sociology has im- . 
portant practical bearings on problems of citizen- 
ship, personal conduct and occupational problems 
may lead to it being regarded leas as a subject to 
be taught to college students. On the other hand, 
he is a little sceptical as to the prospects of the 
integration of sociology, economics, political science 
and anthropology into a social science. 

(2) Prof. Dowd, limiting himself to the evolu- 
tionary or dynamio aspects of society, gives us a 
comprehensive study of the controlling influences 
which determine the evolution of human societies 
and enters a strong plea for research on the lines 
advocated by Prof. W. McDougall in “World 
Chaos”. The major part of the book, following a 
brief discussion of the origin and functions of 
control in society and a summary of the develop- 
ment of control in such varied fields as industry, 
religion, art, government and family life, which 
he summarizes a8 & transition from paternal to 
social control accompanied by an increasing indi- 
vidual opportunity, incentive and development, is 
devoted to a highly stimulating examination of 
the varied factors which are involved in problems 
of control which confront us at the present time. 

This is a book which anyone who is interested 
in social problems to-day, whether of leadership 
or of the re-integration of society under the impact 
of science, can read with profit and with interest. 
Prof. Dowd gives a well-balanced treatment of the 
many factors which complicate these studies. 
His chapter on control in industry is highly sug- 
gestive and is an admirable corrective to the 
narrow angle from which industrial administration 
is sometimes approached. We have in it one more 
plea that industrial efficiency cannot be dissociated 
from social efficiency. No individual can be in- 
Bpired to do efficient work unlees he has opportunity, 
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like the professional worker, to exercise his initia- 
tive, to share responsibility for the product and to 
receive recognition for his part in it, and the 
author lays a good deal of stress on the value of 
developing group loyalties and inoentivee of the 
professional type. He clearly belleves that in the 
society of the future the motive of private profit 
will be insignificant and unnecessary. 

Particularly to those who are concerned with 
the preservation of democracy and freedom of 
thought in the face of clashing systems of totali- 
tarian States and social organization should this 
atudy make its appeal. The author never fails to 
recognize the need for discipline, and whether he 
is concerned with order in the State, in industry, 
or in the religious institution, he regards ita 
development as of the first importance. 
ing the fundamental principle of discipline that 
loyalty to group ideals and standards progresses 
from the smaller to the larger fellowship groups, 
he points out that the very existence of dictator- 
ship is a confession of failure to engender the 
primary loyalties. Discipline, however, is not mere 
conformity to a fixed standard, but the acceptance 
of some ideal or principle as the determining 
influence in conduct and action. 

This study of social control is in fact primarily 

a study of the meaning of liberty and ita preserva- 
tion, The ultimate object of social control is to 
facilitate the flowering of whatever genius or 
talent the individual may possess, and the main 
purpose of the book is to discuss the principles 
which may be applied in the development of & 
social order in which the individual can best 
express his personality and in which human 
relations may be most felicitous. This can only 
be achieved as a measure of discipline is accepted, 
at least sufficient to prevent a relapse to the social 
chaos which demands paternalism for ite cor- 
rection. Scientific workers at least should respond 
to the plea for the acceptance of group disciplines 
and larger loyalties, which will enable the mdividual 
to resist transient appeals likely to throw him out 
of his social orbit, no lees than to the plea to enter 
on the wide fields of research now open to us. 
- Prof. Dowd makes many wise observations sug- 
gestive of lines of thought or study in respect of 
such matters as recreation as a social function, 
the relation between physical, moral and social 
efficiency, and professional or other occupational 
ability, or the growing significance of the service 
motive in industrial and business enterprise. He 
believes that if private business cannot. be organized 
primarily to serve the publio, it must give way to 
some form of State control, and he directs attention 
to the difficulty of effective discipline for aitiren- 
ship if conditions are perpetuated which over- 
stimulate man’s desires for material possessions. 
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(3) Mannheim’s work is scarcely one for the 
general reader, but is unquestionably the most 
significant of the three works as a contribution to 
the theory of sociology. Even in his discussion of 
the relation between social theory and political 
practice entitled “The Prospects of Scientific 
Politics”, the author eschews the practical side 
and is concerned essentially with the fundamental 
principles by which effective action is determined. 
If, however, the book is primarily one for the 
specialist, apart possibly from the fifth section, 
which is little more than a scientific outline of the 
sociology of knowledge, written essentially as an 
article for an enoyclopsedia, it would be unjust to 
suggest that even the general reader will not find 
stimulating and suggestive passages in this work. 

Prof. Mannheim lays a welcome stress on the 
necessity for precision of thought and on the 
interdependence and sensitivity to change and 
varying emphasis in the meaning of words. 
Thought, he points out, is a particularly sensitive 
index of social and cultural change, and few things 
have hampered progress in the development of the 
social sciences more than the loose and inaccurate 
terminology so often employed. Moreover, it is a 
rapidly changing intellectual world which makes 
possible the effective criticism of ideas and values 
formerly regarded as fixed. We need continually 
to recognize that every point of view is particular 
to & certain definite situation, and must be ready 
to determine by analysis the nature of thia par- 
tioularity. Knowledge is distorted when it fails 
to take account of the new realities applying to & 
situation, and when it attempts to conceal them 
by thinking of them in inappropriate categories. 
One of the weaknesses of the cultural sciences 
to-day is that they view their knowledge and 
formulate their problems abetract and torn from 
their concrete settings. To recognize more clearly 
this confusion is an enrichment rather than a logs, 
for the way out is to be won by the gradual 
extension and deepening of our insight and by 
careful advance in the direction of control. 

The plea for fundamental thinking does not, 
however, lead Prof. Mannheim to understate the 
necessity for practical politics, though he does 
not attempt to elaborate even programmes for 
research in such fields. He clearly does not believe 
that the sphere of human activity on the mastery 
of which our fate depends will not yield ite secrets 
even to scientific research. Nor is he to be num- 
bered with those social scientista who believe that 
science must restrict itself to the causation of 
actual phenomena, that science is not concerned 
with what should be done, not with what ought to 
be but rather with what can be done, and with 
the manner of doing it. He has sought to trace 
the connexion between the actual interest groups 
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in society and the ideas and modes of thought 
they espoused. He has shown that these oom- 
plexes of ideas which direct activity towards the 
maintenance of the existing order do not merely 
direct thought from the object of observation, but 
also fix attention upon aspects of the situation 
which might otherwise be observed or unnoticed. 

Prof. Mannheim has thus given us an effective 
instrument for fruitful empirical research. He 
also insists on the acuteness of the problem of 
objectivity in the social sciences, and the interest 
of the observer in the observed and the over- 
whelming influence of beliefs about the ends of 
action. He shows clearly also that the factors at 
work in the human mind impelling and disturbing 
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Fluorine Intoxication : 

a Olinioal-Hyygienio Study ; with a Review of the 
Literature and some Experimental Investigations. 
By Kaj Roholm. Pp. xi + 364 + 47 plates. (Oopen- 
hagen: Arnold Busck; London: H. K. Lewis 
and Co., Ltd., 1937.) 20s. net. 


LUORINE intoxication from domestio or 
industrial causes is rare in Great Britain. 
For this reason the knowledge of ite occurrence, 
causes and results is inadequate and restricted. 
In this recently published exoellent survey in 
English of the clinical and experimental work on 
the subject, much useful information has been 
presented and the main points will be reviewed. 

All fluorine compounds are toxic to man and 
animals. Taken orally, hydrofluoric acid solutions, 
sodium fluoride, hydrofluosilicio acid and sodium 
fluosilicete are highly toxic, calcium compounds 
being lees toxic. Cases of acute poisoning from 
accidental and premeditated use are increasing. 
The compounds in the fatel preparations were 
either sodium fluoride or fluosilicate. Death 
occurred in all in lees than twelve hours. 

The ceses of chronic poisoning can be divided 
into three groups. A small number of sporadic 
distribution are due to the use of insecticides for 
plants or animals, or rat poisons. A larger number 
ocour in certain industries. Oryolite workers 
provide the largest number of cases, and it is the 
study of these that has been the important original 
contribution of Roholm’s work. The other group 
of chronic cases represente the mildest but yet 
obvious form of fluorine effect, namely the 
‘mottling’ of teeth. This occurs in localized regions, 
many instances of which have been recorded in 
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reason are the same dynamio factors that are the 
springs of all human activity. The new discipline 
he outlines, which promises to give a fresh and 
profound understanding of social life, is supple- 
mented by a clarification of some of the major 
moral iasues of to-day. If the treatment is not 
always as lucid as might be desired, the book is 
none the lees & significant contribution to thought 
in a field with which not merely the specialist but 
also all scientific workers and others interested 
in the deeper problems of to-day are increasingly 
concerned, and not the least of our thanks are 
due to the translators for the critical preface 
contributed by Louis Wirth. 
R. BRIGHTMAN. 


Poisoning 


the United States. Mottled teeth ocour in Italy, 
Spain, Holland and England (Maldon, Essex). In 
all these regions the effects on the teeth are similar 
in type but different in degree. The teeth can only 
be affeoted during development; they are chalky 
white and later they become stained with unsightly 
dark brown patches or ‘mottled’. The cause is the 
presence of sodium fluoride in the drinking water. 
Even two parts per million fluorine in the water 
can cause this, and so calls for a change of supply. 

In Morocco and the Argentine there is a form of 
chronic poisoning called 'darmous' which resulte 
from the extensive fluorine-oonteining phosphorite 
rock deposits. The cattle are badly affected with. 
a form of osteomalacia. Feeding rock phosphate 
can lead to this condition. The use of bone meal 
has so increased that the supply is inadequate and 
rock phosphate is used instead. It is essential 
that the latter should be fluorine-free. Vegetation 
in the neighbourhood of chemical works emitting 
fluorine is affected and can be a source of danger 
to grazing animals. Similar resulta have followed 
volcanic eruptions in Iceland. 

The distribution of fluorine has been considered. 
This part of the subject is not in & satisfactory 
state because of the difficulty of determination of 
fluorine, especially in animal material. Fluorine 
is not & necessary element in nutrition, nor is it 
present in more than a trace in average teeth ; 
even mottled teeth only contain 0-05 per cent of 
fluorine. 

Roholm’s special work has been the study of 
fluorosis among workers in a oryolite factory. 
Oryolite (Na,AIF,) deposits occur in Greenland, 
are quarried and shipped to the United States and 
Copenhagen. In the latter the working of the 
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crude mineral to a fine pure state takes place. 
Those therein employed have been studied. The 
danger,.one similar to that in silicosis, lies in the 
fine dust produced during the working. In all, 
sixty-eight workers, male and female, were ex- 
amined (questionnaire, urine analysis and X-ray 
of limbs and pelvis). Gastric disturbances, 
palpitations, dyspnos and rheumatism were 
the commonest complaints made by the workers 
themselves. 

The X-ray examination revealed that intoxica- 
tion was generalized, all bones being affected with 
& diffuse osteosclerogis accompanied by a calcifica- 
tion of ligaments. This was considered the most 
serious effect because it led to a decreased 
mobility of jointe, in particular of the spinal 
column. The children of female workers in a few 
oases, where suckling had been prolonged, showed 
mottling of their permanent teeth. Experiments 
in which oryolite was fed to rata, pigs, calves and 
dogs verified the clinical findings, so that a clearer 
understanding of the workers’ symptoms has been 
gained. 
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Convinced, then, of the toxio properties of 
fluorine, it is important to emphasize the sources 
of danger and possibilities of prevention. Danger 
lies in the manufacture and use of compounds of 
fluorine for insecticides, plant sprays, rat poisons 
and rock phosphate, for manure or cattle supple- 
ment. Prevention should aim at restricting the 
handling and henoe the use of fluorine compounds. 
Where handling of minerals takes place, similar 
precautions are required as for silicosis prevention. 
Industrial waste containing fluorine should be con- 
verted to the least toxic compound, oalotum fluoride. 

My own inquiries in Great Britain have indicated 
that fluorosis has not yet been recognized as an 
industrial danger. Apparently fluorine minerals 
are not dealt with here. The danger, however, 
existe in the use of insecticides. A case of poisoning 
from accidental use of a chicken disinfectant was 
reported a little more than a year ago. 

It is fortunate that a volume of such industrial, 
clinical and scientiflo value is available, in English, 
should the danger of fluorine intoxication become 
more common. ` M.M. Murray. 


The Living World 


Science of Life Series 

By H. G. Wells, Julian Huxley and G. P. Wells. 
Vol 1: The Living Body. Pp. xi +223. Vol. 2: 
Patterns of Life. Pp. x +239. Vol. 8: Evolution 
—Fact and Theory. Pp. x--271. Vol. 4: Repro- 
duction, Heredity and the Development of Sex. 
Pp. x +222. Vol b: The History and Adventure 
of Life. Pp. x - 259. Vol. 6: The Drama of Life. 
Pp. x 4310. Vol 7: How Animals Behave. 
Pp. x+ 263. Vol 8: Man's Mind and Behaviour. 
Pp.x--271. Vol 9: Biology of the Human Race. 
Pp. ix--206. (London, New York, Toronto and 
Melbourne: Osasell and Co., Ltd., 1934-1987.) 
45. net each. 


E confess that we commenced to read with 

a certain prejudice, for we thought of the 
many distinguished authors who combined to 
write the “International Science Series” and 
cheaper “Primers” of still earlier date. Each wrote 
on his own speciality, and we assumed a certain 
virtue in this. We were sceptical in respect to this 
combination of literary capacity, of imagination 
and of learning, perhaps expecting that the latter 
on account of ite ‘youthfulness’ would not be 
allowed ite full play. However, we found ourselves 
reeding Volume 1 on a train journey, and a volume 
has been our inseparable companion on all such 
for the last three months. We admit ‘second 


childhood’ with ita consequent loss of memory— 
and thus our reading gave us pleesure, point 
following point as to life and the methods thereof, 
in such definite order that they produced in us & 
happy restfulnees, not the boredom that induces 
sleep. We found a well-authenticated story and 
could read without the worry of hybrid names, too 
often coined to glorify an author rather than of 
necessity. “We ought to have a name for it.” 
"Why i" “Wel, someone else will give one, 
anyhow |” Far from valid reasoning. 

Our authors are so merged that they might 
have been one. They start with “The Living 
Body"—and it is the human body—a machine 
reacting to ite varied surroundings, ita driver a 
nervous system, and efficient so long as it is 
properly fuelled and cleaned, until in course of 
time it wears out. This leads naturally to the 
various ‘patterns’ affected by animals and 
plants, and then our attention is directed to the 
way in which they may have been evolved. We 
are not allowed to assume without ample evidence 
the overwhelming poaitions of evolution and 
natural selection, which sometimes are rejected 
owing to man’s pride or fear. ‘Heredity’ is all- 
important here, reproduction, sex and the body 
changes as the individual grows—e happily written 
and clear series of essays. 
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“The History and Adventure of Life", weaving 
it into the conditions of each -geologicàl stratum, 
naturally appeals, but a map showing the pro- 
portional length of time of each period is not 
. Booemdble where we want it, the table given 
devoting two-thirds of its length to man, ita 
post-War column especially in our opinion being 
out of place ; this we disliked, but we found the 
reat of the volume oorrective and admirable. The 
‘Drama of Life" is scarcely a self-explanatory 
title for life in the sea and on land and in ite 
waters, and the swaying balance between the 
animals and plants in communities (ecology). To 
us this quite learned volume shows a curious 
of those personal and humorous touches which 
- we had become accustomed to expect, and which 
recur in full measure in the consideration of 
‘behaviour’—a separate volume is devoted to 
man—and of the “Biology of the Human Race”. 


Theism 


The Philosophical Bases of Theism 

By Dr. G. Dawes Hicks. (Hibbert Lectures.) Pp. 
272. (London: George Allen and Unwin, Ltd., 
1987.) 8s. 6d. net. 


HE substance of Prof. Dawes Hicks’ book 
was delivered as the Hibbert Lectures in 
1931. The volume is designed primarily for the 
general reader, especially for those “who have 
abandoned the resort of basing their religious trust 
on a miraculously attested revelation", and for 
whom, therefore, the philosophic approach to 
religion is indispensable. The author admits that 
“philosophy oan as little provide us with a new 
religion as the science of ethics can provide us with 
a new morality" ; yet “a religious mind which has 
reflected upon the principles upon which ita 
religion resta, is clearly an advance upon the 
religious mind which has not so reflected”. 
Dealing with what is known as the cosmological 
argument for the existence of God, we may note 
that Prof. Dawes Hicks rejects the idea of & 
creation out of nothing. ‘This idea of Nothing, 
in the sense in which we take it when we oppose 
it to that of existence, is & paeudo-idea, and the 
problems which are raised round it are peeudo- 
problems.” Furthermore, “the idea of creation 
as an event which occurred at & definite date in 
the past calls to be unhesitatingly rejected. . . . 
If the notion of ‘creation’ is to be sustained at all 
it oan only be in the sense of continuous areation— 
of & constant dependance of the world on the 
supreme Being”. The gist of the argument for 
the existence of God from the existance of Nature, 
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Our suggestion to parents who have children 
going to a university for any science course, and 
to teachers, is to use these volumes so that their 
children or pupils may be educated, not merely 
crammed. There are nine of them, one for the 
summer vacation before the first term, and then 
one in each vacation until the student sits for final 
honours. The examinational result—whether the 
student is biologist, physicist or chemist—e oertain 
understanding, will be great, and the candidate will 
have something which will add permanently to his 
interest in life, and will help him in his relation- 
ship with his fellows and his community. 

The series is a reproduction in convenient form 
of the volume entitled ‘“‘Saience of Life”, originally 
published in 1920 and reviewed in NATURE of 
March 28, 1931; the separate and handy little 
volumes now before us have been appearing at 
intervals since 1934. 


Restated 


is that “we are logically driven to acknowledge 
that there is a real existence beyond nature, unless 
we are prepared to reet in ultimate mexplicability, 
and to relinquish the attempt to frame any 
intelligible conception of nature at all". 

In framing the teleological argument, Prof. 
Dawes Hicks stresses the point that Nature is 
strikingly adapted to human thought and reason, 
and in its very easence would seem to be intimately 
related to mind or intelligence. He alludes also 
to the work of the American biologist, Prof. L. J. 
Henderson, on the fitness of our material environ- 
ment to support life. Countlees other distributions 
of those three indispensable elementa, carbon, 
hydrogen and oxygen, would have been no leas 
antecedently possible, and yet we find “just that 
distribution, just that conjunction of properties, 
which is fittest for the maintenance of life". 

Nor is the ontological argument overlooked by 
Prof. Dawes Hicks, and he does not admit that it 
was disposed of by Kant when he stressed the 
difference between 300 thalers in his mind and 
300 thalers in his purse. For, after all, God is 
something very different from thalers, and as 
Anslem (who invented the argument) expressly 
affirmed, it was only in reference to the idea of the 
infinite that his argument had any significance. 
“This is an idea the content of which is wholly 
inexplicable by reference to finite, and therefore 
limited facta ; and, accordingly, ite mere presence 
in our consciousness is sufficient to establish the 
existence of a reality corresponding to it.” 


J. C. H. 
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Index to the Palace of Minos 

By Dr. Joan Evans. With Special Sections classified 
in detail and chronologically arranged, by Sir Arthur 
Evans.- Pp. vi+221. (London: Macmillan and Co., 
Ltd., 1986.) 81». 6d. net. 


Pupticariow of an index in a volume separate from 
the main work would not in the ordinary course call 
for special comment, beyond note of the fact of issue. 
The index of “The Palace of Knossos” stands in a 
different category. The fact that the history of the 
Palace, as reconstructed in Sir Arthur’s excavations, 
covers the whole of the Minoan age, and the scale in 
range and detail on which the index has been com- 
piled, not only make it an indispensable aid to the use 
of the book, of which it is an appendage, but also 
constitute it a guide to the history of the period and 
its civilization at large. 


Even that, however, does not exhaust ita claim . 


to be an essential tool of the historian and the 
archpologist. The appearance of Sir Arthur’s name 
88 joint author is no mere formálity ; and for certain 
entire headings, distinguished by his initiale, he has 


for having departed from the strict canons of the 
indexer. He has made each of them a chronological 
summary and survey of the subject with which it 
deals. The amount of detail which has thus been 
included may be judged from the fact that the entry 
for "pottery" runs to twenty-three pages, and many 
other heads of importance are treated on a like scale. 


The author’s modest suggestion that the index may ` 


serve as @ guide for those studentas who cannot 
afford the whole work does lees than justice to its 
value and utility. 


With a Spade on Stane Street 
By 8. E. Winbolt. Pp. xi+240-+12 plates. (London : 
Methuen and Oo., Ltd., 1086.) 10s. 6d. net. 


Straws Stamer, the Roman roed running from 
Chichester to London, presents numerous problems, 
some of which have given rise to much controversy. 
The literature relating to it, in consequence, is oon- 
siderable. Mr. Winbolt’s contribution, however, 
cannot be regarded as in any way superfluous. Not 
only does he trace the road, fleld by fleld, in all its 
stages, but also he has submitted new and doubtful 
solutions for determining the line to the test of 
archwological excavation,’ where the application 
of this method has been possible. His verdict, 
therefore, may be taken as final. It ie unfortunate 
that excavation has been possible at two only of 
the mansiones, or road-side stations. Ab Ewel, 
between which town and London the road is usually 
regarded as non-existent, the author has boldly 
attempted & reconstruction of the Roman town 
upon lines which, while purely conjectural, are sup- 
ported by oogent argument. Mr. Winbolt is a 
strong supporter of an early date for the road, and 
maintains that its importance was due not to military 
exigencies, but to ite use for public and commercial 
purposes. i 
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Organische Synthesen (Organic Syntheses) 
und für deutsche VerbAltnimee bearbeitet 
von Dr. Richard Asmus. Pp. xii+586. (Braun- 
edhweig: Friedr. Vieweg und Sohn, 1937.) 45 gold 
marks. 
Ly the collected volume (1982) of the first nine annual 
volumes of “Organio Syntheses” (1921-81), several 
improvements were incorporated. New processes for 
several compounds were inoluded, the descriptions 
of experimental procedure were enriched with amall- 
but important improvements, and indexes to re- 
actions, substances and processes were provided. 
Such small but highly useful improvements as the 
statement of amounts of corrosive liquids and 
solvents in cubic centimetres as well as grams made 
a considerable difference in the practical utility of 
references are given to the literature. : 

In the German translation the American materials 

and apparatus have been replaced by those obtain- 
able from German firms and any necessary modifi- 
cations of procedure introduced. By co-operation 
with the American editor-in-chief, Prof. Gilman, 
improved methods and corrections not to be found 
in the Amerioan edition have been introduced. The 
German edition will therefore be of interest to those 
who already possess the American volume, and it 
should prove most ‘valuable to chemista who are 
more familiar with German than English. The paper 
and printing are good, and the translation appears 
to be careful and accurate. N 
The Future of W 
By Anthony M. Ludovici. (To-day, To-morrow and 
After Series.) Pp. viii--152. (London: Kegan.Paul 
and Co., Ltd., 1986.) 3s. 6d. net. : 
Tz little book forms a supplement to the author's 
"Lysistrate", which he now regards as too mild an 
indictment of feminism. As in his previous works, 
he maintains that one of the first and principal steps 
in the regeneration of the Western world is a masculine 
renaissance of man both as animal and as spirit. 
Feminism he regards as "nothing more than a govern- 
ment of odd people, by odd people, for odd people”. 
In conclusion, he declares that there can be no solu- 
tion of life's problems for normal women which leads 
them away from their normal function of nursing 
and training children. 


Essentials of Modern Medical Treatment 

By Dr. Vincent Norman. Pp. xvi4-200. (London: 
Hutchinson’s Scientific and Technical Publications, 
1936.) 10e. 6d. 

OowBrDaMRABLY smaller and leas comprehensive than 
the well-known. “Index of Treatment”, to which 
numerous specialists have contributed, this volume, 
which is the work of & single author, is to be recom- 
mended to the practitioner and student for ite 
lucidity, conciseness and up-to-date character, as well 
as for ite considerably lower price. In addition to 
the eminently practical advice on treatment, a short 
account is given of the causation and symptoms of 
the various diseases. 
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Assam Origins in Relation to Oceania* 
By Prof. J. H. Hutton, C.I.E; 


J choosing this sibi I &m not attempting to 
offer any definite solution to the problems of 
Indonesian migrations, but propose rather to 
examine one aspect of them in the hopes that I 
may elicit further information which may oon- 
tribute towards the ultimate solution of what is 

a complex of very difficult problems, as I 
feel that although & clearing up of the main question 
may be very distant, some analysis of the Assam 
side of the problem is perhaps possible. 

Many parallels are to be found of one sort or 
another between Assam and Oceania, some of 
which were pointed out by Sir Henry Yule and by 
S. E. Peal in articles in the Journal of the Anthro- 
pological Institute in February 1880 and 1893 
respectively, and others of which I myself indi- 
cated in an article on “Assam and the Pacific", 
in Man in India in 1924. In 1925 Henry Balfour 
pointed out cultural connexions between Assam 
and Indonesia in the matter of certain types of 
thorn-lined fish traps and, more recently, of fretted 
horn and shell ear ornamenta. i 

It is fairly clear that identity of culture, in 
BO far as it existe, is not that of a single oulturé, 
but rather of a complex of cultures in each case. 
Tt is certain that Assam may be able to throw some 
light’ on the Indonesian problem, as the stratifi- 
cations can, at any rate to some extent, still be 
traced. The last i ta are undoubtedly 
people of Kuki and Kachin affinities. There is a 
strong tradition among the Chins of the Arakan hill 
tracts pointing to their migration down the Chind- 
win Valley, no doubt throwing off parties which 
must have penetrated the Assam hills from the 
east on the way, after which one portion of the 
Kukis at any rate seem to have worked up north- 
wards again from the Bay of Bengal, a movement 
which has barely ceased, if it has ceased, in the 
present generation. It would seem that the Kayans 
of Borneo probably formed part of the same 
movement. <A tradition quoted by Hose and 
MoDougall assigned the arrival of the Kayans in 
Borneo to the earliest years of the fourteenth 
century A.D., a date whiah fits well enough with 
Kuki and tradition. 

Apart from such preceding migrations, of which 
there may have been many originating in move- 
ments in the Chindwin Valley caused by this 
southward Kuki-Kachin migration, and of whioh 
we probably have a memory in the traditions of 


* From the preudential address o eotia H gy fred Of Me 
British Amociation, dellvered at Nottingham on September 3 


the Angami Lhota and Ao movements from 
Manipur westwards, the two previous culturee in 
the Assam hills seem to have been definitely 
matrilineal and to have belonged to two types. 
One of these—and presumably the later—seems 
to have been analogous to the present Khasi and 
Synteng oulturee, the other to that of the Garo 
and of the Kachari of the Assam plains. The Khasi 
migration clearly came from the east, and the 
parallel culture in Tonkin to their earliest remains 
in Assam is dated by Coédes to about the beginning 
of our era. The Garo-Kachari peoples seem to 
have migrated from the north bank of the Brahma- 
putra, and while the Kachari is now predominantly 
patrilineal, as the Garo is matrilineal, both may 
still be said to be in the process of change as the 
result of contact between two systems. 

It is interésting to notice that in Madagascar 
the Vazimba, who preceded the Hova as immi- 
grants, had a number of features in common with 
the megalith-using Khasi, not all of which were 
afterwards adopted by the Hova. The latter, for 
example, built in wood, whereas the Vazimba used 
stone. One may also observe that Hoocart, writing 
on the early Fijians, is inclined to think that the 
more civilized community was swamped by 
barbarians before the more recent migration of 
Polynesians from the east. Undoubtedly the Naga 
tribes at present represented by the Konyak Nagas 
in the north and to a lesser degree by Kachha 
Nagas to the south of the Naga hills, are associated 
with a more ctvilized culture in some respects than 
that of the intervening tribes who have come up 
from Manipur, always excepting the Angamis, who 
are in many respects sus generis and who probably 
have incorporated a very great deal of the civiliza- 
tion which preceded them on their present sites. 

One important feature of the Konyak tribes, 
shared, it is true, by their neighbours the Aos, and 
in & ruder fashion by the Sangtam, Ohang and 
Yimteungr of the east, is the possession of enormous 


. slit wood gongs to which I give the name ‘canoe 


gong’ on account of their shape. 8. E. Peal was 
the first to report on these gongs, which he called 
‘canoé drums’; Prof. Henry Balfour calla them 
xylophones, and the only reason that I do not 
adopt his term is that I prefer to keep that name 
for the more usual type of xylophone consisting of 
a number of slats of wood giving different notes 
when beaten which is found among the Kuki, 
though not among the Naga tribes. These canoe 
gongs are the basis of an important cult intimately 
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associated with head-hunting, and strongly sug- 
gestive of much that is associated with canoes in 
Oceanis. 

The true canoe gong with carved figure-heads 
and long hull like that of a dug-out is almost 
entirely limited to the Konyak, Ao, Chang and 
Sangtam tribes, and of these four undoubtedly 
the Chang and the Ao contain a large admixture 
of Konyak blood. The Sangtam only use a typical 
canoe gong in those villages which march with the 
Ao and Chang country. Farther south the shape is 
much leas elaborate, and the Yimteungr to the 
east of them used a mere hollow tree-trunk. South 
of the Sangtam tribe the canoe gong completely 
disappears except for the following instance: the 
Tangkul tribe use a remarkable form of gong, 
hitherto, I believe, unpublished, which might be 
described as resembling an inverted boat, the two 
ends of which are skeleton, while the centre part 
consiste of the usual slit gong of more or lees 
cylindrical type. The Angami use an unorna&- 
mented wooden vessel of similar shape (without 
the skeleton ends) for the reception of liquor in 
bulk on ceremonial occasions, and one recalls 
Ellie's account of the man of Rurutu who came off 
to meet him “at a distance of two miles” from the 
island in a wooden food-veesel 6 feet long and 18 
inches to 2 feet wide. A smaller slit gong of some- 
what similar pattern, but much simpler, is used 
for scaring the birds from their fields by the 
Kachha Naga. Farther south again, the Zanniat 
Chins, who, unlike the other Chins, have a demo- 
cratic organization, have a small slit gong not 
more than 6 feet long very like the Angami vat 
while the Ngawn Chins use one of the same size 
not unlike the South American teponaieli, and put 
food im it on the occasion of a ceremonial dance. 

It is interesting to observe that in South America 
the canoe gong appears to have developed inde- 
pendently from a hollow tree. It is, of course, 
possible that the canoe gong of the Naga hills has 
similarly developed from a tree trunk, but since 
we find no example of signallmg by hammering 
on trees, we are perhaps entitled to argue that the 
process in Assam has been the other way, and that 
the smaller slit gongs, or the hollow tree trunks, 
used by some villages, are degenerate forms of the 
original gong which started as a canoe, and it is 
possibly significant that in the Kachin story of 
the great flood the two survivors escape drowning 
in “a large oval-shaped drum". On the other hand, 
it must be admitted that a simple form of slit gong 
occurs in Yunnan, as it does in Malaya and in 
Borneo, suggesting either marginal degenerations 
from a developed type in Assam, or possibly simple 
types from which the Assam one might have been 
elaborated. The real argument, therefore, for the 
canoe gong’s being a survival from a real canoe 
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rests on ita associations with head-hunting and a 
typical canoe culture. 

Now the Naga canoe gong is closely associated 
with the men’s house, and generally, if not kept 
in it, it is kept in an annexe. It is in some respects 
treated almost as an idol, and tremendous effort is 
expended on carving: it and dragging it up to the 
village. All human heads brought in are first 
placed on the canoe gong, at any rate by the Ao, 
suggesting the Marqueean practice of decorating 
the prows of their war canoes with the skulls of 
their enemies. When the gong is dragged up to 
the village over wooden rollers, such as those used 
in launching & vessel, the blood of the sacrificed 
animals is poured on to it, and in the old days any 
stranger, whether friend or foe, who came to the 
village on the day when a new drum was 
in, was Killed in order that his head might adorn 
the drum and his soul inhabit it. Indeed, until a 
head had come in, or had been brought in for the 
drum, & fence was put round it which could not be 
removed, nor could the drum be beaten until the 
young men had been out and fetched a head to 
remedy the defect. This head was first laid on the 
new drum. 

The parallel with Melanesian canoe practice is 
here very close. Codrington writes as follows: 
“In the eastern Solomon Islands, if no victim was 
met with in the first voyage of a new canoe, the 
chief to whom the canoe belonged would privately 
arrange with some neighbouring chief to let him 
have one of his men, some friendleas man probably, 
or & stranger, who would then be killed, perhaps 
as he went out to look at the new oanoe. . . 
Further west also captives were kept with a view 
to the taking of their heads when new canoes were 
launched." He goes on to give an example in a 
footnote: “The chief of Ravu bought his peko 
[war canoe] . . . for a large sum of money. It 
was brought over secretly and put into& . . . 
canoe house, where it stood till a head should have 
been procured. . . . In the morning a single man 
came by . . . in his canoe . . . they caught 
and killed him, set up his head at the prow of the 
[newly bought] canoe and paddled back to Ravu 
with shouting and blowing conch shells." 

Nowadays in the Ao country a mook raid takes 
the place of a real one, but even this chastened 
sacrifice leads to a great success in hunting and 
in agriculture. The Ao gong nowadays wears a 
necklace of basket balls representing heads. Real 
heads were never used in this way, although they 
were laid on the gong when first brought in. These 
baaket-work ornaments perhaps afford a parallel 
with the carved head which formed part of the 
figure-head of the Melanesian canoe. The figure- 
head of an Ao canoe is generally in the form of & 
buffalo or gayal head, that of the Konyak tribes 


SEPTEMBER 18, 1937 


an elephant, buffalo or hornbill head, but Peal, 
writing in 1893, remarks that the Konyak figure- 
head is (as depicted in his drawing) & crocodile, 
although “there are no crocodiles in these hills", 
and he pointe out that it is a familiar decoration 
in Indonesia and the Pacific. Although I have 
covered most of the ground visited by Peal in the 
last century, I have never seen any figure-head 
resembling the head of a crocodile, so that this 
tradition has apparently disappeared in the forty 
years since he visited the Naga hills. 

It has pccurred to me that the instruments used 
for beating the Naga canoe gong may conceivably 
be degenerate paddles. The ordinary type is more 
like the dumb-bell than anything, but often one 
end of the dumb-bell takes an ornamented form 
such as the hornbill’s head, and in any event this 
‘dumb-bell’ is not unlike a paddle in which the 
blade has degenerated to proportions similar to 
those of the handle. 

F. E. Williams, writing of the Pairama ceremony 
in the Purari Delta in Papua, tells us that “when 
a successful hunt returned at evening the oorpee 
of the victim was borne from the canoe to the 
ravi amid great enthusiasm. The men uttered 
that prolonged shout or roar which haa a singularly 
exciting effect upon the listener, and rattle their 
paddles upon the sides of the canoes with the 
rhythm called raruki rarwki. . . . On the fol- 
lowmg day the . . . hunter who first brings 
down the victim... is paraded in triumph 
through the village standing astride the canoe and 
balancing himself with a spear". It was formerly 
the custom of Meithei to signal across the Logtak 
Lake in the Manipur State in Assam by beating 
with their poles or paddles on the sides of their 
dug-oute as the Nagas do on a canoe gong, and I 
am further told by Mr. William Shaw, who served 
many years in the Manipur State, that some Kabui 
villages which have no canoe gongs still have the 
tradition of having used them once, while in Kabui 
Khulen village a sort of boat, with & high prow, 
is dragged in every year at the harvest festival 
"for all who have died in the past year". The 
beet dressed of the young men rides on the boat, 
while there is a tug-of-war between the two clans 
of the village, one pulling at each end of the boat 
by ropes attached to pierced Ings left on when 
fashioning this dug-out, which is known as the 
thingkhutong—the plank to which a dead body is 
ordinarily fastened for burial in that village being 
called t&ingkhw. It must, I think, represent a boat 
or a boet-shaped coffm and be associated again 
with the fertility of the crops, so largely bound 
up both with the spirits of the ancestral dead, and 
of dead enemies, while the riding of the boat by 
the young warrior is reminiscent of the Pairama 
ceremony described by F. E. Williams. 


NATURE 


489 


Boat-shaped coffins are found occasionally in 
several of the Naga tribes, particularly in the 
Konyak country, where in one village at any rate 
they are associated with & tebooed chief, and it is 
worth noticing that a stone is put up by the Fijian 
‘spirit house’ for each corpse brought in, precisely 
as the Konyak Nagas put up an erect stone out- 
side the men’s house for each head ; and it is also 
remarkable that in one case, at any rate, there 
seems to have been æ close association between: 
the Fijian war canoe and the gong known aa lali, 
since the chief Rokona named his war canoe 
Vatutulali, after his large gong. 

The Samoans have & similar gong known as 
longo, the sound of which—according to Brown— 
will carry for twenty miles under favourable 
conditions. Brown also mentions that the Samoans 
struck the sides of their canoes with the handles 
of their paddles to mark time. 

One more parallel is worth indicating in oon- 
nexion with this subject. Writing in the Journal 
of the Royal Society of Arts of February 1937, La 
Valette illustrates the uptilted roofs of a branch 
of the Toradja tribe in Celebes, which he says are 
deliberately got from the prow and stern of a 
canoe, and are "bound up with the tribal traditions 
of their ancestors, who originally arrived from & 
country overseas to which the spirite of the dead 
must return". The roofs he illustrated are almost 
identical with forms common in one branch of the 
Konyak Nagas, east of the frontier of Assam. 

I have elsewhere suggested a possible migration 
from Indonesia, and migrations from Indonesia to 
Ceylon and South India are placed by Hornell at 
about the beginning of the Christian era. I cannot 
help thinking that if, as I am tempted to believe, 
there was an Indonesian migration which swept 
upwards northwards into Assam before the Kukis 
came south, it must have been at an earlier date 
than that; at any rate there does seem to have 
been some expansion in many. directions from 
Indonesia at a date which perhaps precedes the 
dates suggested by Coddes and Colani for the mega- 
lithic civilization of south-east Asia. It would be 
interesting to know how far the stratifications of 
cultures in Oceania will correspond to the apparent 
succession in Assam of an Oceanic canoe culture, a 
matrilineal megalithic culture and that of a more re- 
cent patrilineal one associated with the Kayan and. 
Kuki. The principal point which I wish to make, 
however, is that the hill cultures of Assam oorre- 
spond to other distant cultures or combinations of 
cultures, all of which appear to be marginal in dis- 
tribution from an Indonesian centre, and that there 
is some ground for supposing that migrations of 
culture, if not of people, have taken place from some 
centre in or near the Indian archipelago in various 
directions, one of whioh terminated in Assam. 
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Noise and the WNation*. 
By Dr. G. W. C. Kaye, OBE. 


NOISE ON THE ROAD 


' eE reports on road transport noise have 
been issued by a Departmental Committee set 
up by the Minister of Transport, and the position is 
that for the first time in Great Britain a comprehen- 
sive attack has been made on the problem of road 
‘traffic naise. To this end, loudness measurements, 
many thousands in number, have been conducted 
under widely different working conditions, on the 
over-all noise of some 800 motor vehicles, both 
new and old, representing all the main types on 
the roads to-day. The results (at a distance of 
18 feet sideways or 25 feet to the rear) mostly 
ranged between about 70 and 105 phons (the latter 
value corresponding to a noisy road drill). The 
M scs was led to propose simple running and 

racing engine testa which are associated under 
specified conditions with an ‘over-all’ noise limit 
of 95 phons (roughly equivalent to the noise in a 
tube train) for all vehicles in use on the road, and 
of 90 phons for new vehicles leaving the manu- 
faoturer's works. 

The adoption of these noise limite, while making 
very moderate demands on most types of vehicles 
would, by ruling out the arch offenders, constitute 
& substantial contribution to the amenities of the 
road. In the meantime, the industry, which has 
already discovered that “silence is saleable’, has 
the matter well in hand, and indeed itis not unlikely 
that future developments will not only enable 
manufacturers to meet the proposed requirements 
with comparative ease, but may indeed enable 
the limite to be lowered as time goes on. 

To assist the motor industry in this laudable 
object, the Ministry recently sét up four noise- 
testing stations in different perte of the country. 
At each of these stations an N.P.L. noise meter is 
Installed, and manufacturers are enabled to sub- 
mit types of their products and so ascertain for 
themselves how the noise levels compare with the 
limita proposed. 

The whole question will be further facilitated 
when the simplified objective noise meter, which 
has recently been developed by the National 
Physical Laboratory for the Ministry, is put on 
the market. Such meters, which will be checked 
against the Laboratory standard meter, should, 
when available in quantity, be of great assistance 
at such time as it may be decided to bring into 
force regulations for dealing with noise on the road. 

(Continued from p. 449.) 


THE ABATEMENT OF NoiIsE 

There are two guiding principles when the 
question of noise abatement is being considered. 
One is that the degree of abatement of a noise in a 
particular locality need be no more than will con- 
form to the background of noise which obtains 
in that locality. The other is that in a medley 
of noises, the loudest must be tackled first to 
achieve any appreciable benefit, after that the 
next loudest, and so on. This is illustrated by the 
fact that if there are two similar components and 
one is 10 decibels less intense than the other, the 
weaker one will contribute only half & phon to 
the over-all loudness. 

The first line of attack on noise abatement, and 
in general much the moat effective and ‘economical, 
is to tackle an objectionable noise at the source, 
and find the best means of reducing the output as 
much as possible. The next step, possibly as a 
confession of failure, is to find a feasible method 
of confining or ‘amothering’ the noise in the place 
where it is generated. In either case we turn to 
the engineer for help, and we may anticipate that 
he is likely to be the more interested if he can see 
a potential demand from the public. 

The path of & noise in ite journey from source 
to hearer may be either via the intervening air 
or via & sequence of solid materials or structures. 
Experience has shown that the two effects require 
very different remedies for abatement. The study 
of the general problem of noise tranamisaion is 
more complex than might be imagined, and some 
of the major difficulties are not as yet completely 
resolved. For the practical elucidation of the 
various factors involved, specially designed ‘sound- 
proof’ laboratories, such as those at the National 
Physical Laboratory, have proved to be necessary. 
Parenthetically, it may be mentioned that the 
N.P.L. &ooustios laboratory, since ite erection four 
years ago, has been so fully engaged in transmission 
and absorption work, mainly for the architectural 
profession and the building industry, that exten- 
gions are now in hand and should be available for 
use by the end of the year. Much research work 
on building acoustics is also being carried out for 
the Ministry of Health in connexion with slum 
clearance, and for the Architectural Acoustics 
Committee of the National Physical Laboratory 
and the Building Research Station. 

To revert to the case of a non-suppreesible noise, 
if most of the noise is transmitted by air, the best 
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remedy, should circumstances render it practicable, 
is some sort of sound-proof enclosure, the design 
of which may need careful attention both as 
regards weight and discontinuity of structure. 
There is, of course, no such thing as a sound-proof 
material, and success in sound insulation is largely 
a matter of design. 

Certain large-scale operations may require 
‘sound-proof’ buildi to mask them, the doors 
and windows of which should be heavy and close- 
fitting and preferably situated on the aide remote 
from that where the noise is liable to be regarded 
a8 & nuisanoe. Doors and windows, particularly 
high windows and skylights, may require to be 
doubled and, in extreme cases, it may be necessary 
to employ double walls mounted on independent 
foundations. Buildings in which noisy operations 
are carried on should, if possible, be put under the 
lee of larger ings, which may afford advan- 
tageous shielding to the locality. In the interior 
of noisy buildings, it is usually beneficial to the 
workers to divide groups of noisy machinery, so 
far as may be possible, into smaller unite, each in 
its own enclosure. Appreciable benefit may also 
result from lining walls and ceflings with acoustical 
absorbent, so preventing the noise level from 
building up unduly. 

In the case of structure-borne noises, the 
remedy is discontinuity somewhere in the struc- 
ture either in the form of an air gap or as resilient 
. material, for example, under the foundations of 
noisy or vibrating machinery. 

Modern building design and materials do not 
provide protection from noises, whether from 
inside or outaide, like the more solid houses of a 
generation ago. The noise problem is accentuated 


Structure 


"SEES can be few problems of predominantly 
chemical interest which are being attacked 
by such & variety of methods of investigatioh as 
that of protein structure. This was well illustrated 
by the symposium on protein chemistry held on 
September 3 in Section B (Chemistry) of the 
British Association, in which the contributions 
ranged in subject from biochemistry to mathe- 
matics, each justifying ite inclusion either by the 
addition of some significant fact to the total sum 
of knowledge or by the formulation of a stimulating 
hypothesis to account for facts which still await 
complete explanation. 

The foundation of protein chemistry as we know 
it to-day has been laid by organic chemistry, 
which, chiefly in the hands of Emil Fischer and 
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in the case of the large blocks of flats which are 
being erected in all quarters, and which apparently 
are mainly adapted for quiet tenants who are pre- 
pared to conform in this respect to a landlord's 
reasonable requirements. The situation lies largely 
with local authorities, who should lay down bulld- 
ing by-laws, setting forth minimum standards of 
acoustic insulation. The architect and builder 
have of necessity been driven from traditional 
methods of construction to meet the economic 
requirements and closer scientific designing of 
to-day. Discontinuity of structure and the use 
of massive and poorly conducting materials 
formerly provided defence against sound, but in- 
stead we now have monolithic structures which are . 
not only thinner and lighter than the old, but also 
are composed of good conducting materials. The 
steel-framed and ferro-concrete building, cement 
mortar, hard bricks and plaster, to say nothing 
of & general ramification of central-heating, 
running water and other piping, have replaced the 
softer brickwork, lime mortar and plaster, wooden 
beams, joiste and studding, and the localized piping 
of the older houses. No one pretends, of course, 
that we can go back to the old methods, but if 
we are to mitigate the noise nuisance in modern 
buildings, we must adopt measures which are best 
Incorporated during the designing stage 

There is, too, Re: expect will aligald’ Ue 
clearly appreciated, and that is, if sound insulation 
in buildings is desired, it has to be paid for. The 
publio, at present enticed with a plethora of labour- 
saving devices by landlords of flats, has yet to 
learn that reasonable acoustic privacy is obtain- 
able provided it is prepared to face a small 
proportionate inoreese in the rent. 


of Protein 


his pupils, has provided not only detailed informa- 
tion concerning the composition of proteins, but 
above all the unquestionable demonstration of the 
peptide linkage as the predominant feature of their 
intramolecular structure. Moreover, through the 
development of improvements in peptide synthesis, 
particularly the carbobenzoxy method, organic 
chemistry has provided a wealth of material which 
has illuminated the mode of action of proteolytic 
enzymes and which now promises to throw light 
on the physico-chemical behaviour of proteins and 
even perhaps on their immunological specificity. 
These points were brought out by Prof. C. R. 
Harington (London) in opening the symposium, 
but he was at the same time at pains to emphasize 
that the peptide theory in its simplest form ia 
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unable to account for all the properties of proteins, 
which can only be explained by the assumption 
of subsidiary linkages within the molecule. 

The importance of the peptide linkage was 
further emphasized by Dr. K. Linderstróm-Lang 
(Copenhagen), who pointed out that this linkage 
is the only one known with certainty to be attacked 
by proteolytic enzymes. These enzymes, as is well 
known, may be roughly classified into the pro- 
teinases which attack complete protein molecules 
or their higher degradation produote, and the 
various peptidases which attack peptides at pointa 
adjacent to free amino or carboxy! groupe or both. 
Dr. Linderstróm-Lang directed attention to the in- 
teresting evidence which has recently accumulated 
that the true proteinases owe their peculiar speci- 
ficity to the fact that they can only attack peptide 
linkages remote from free dissociating groups. 

One of the greatest advances in the understand- 
ing of the physico-chemical behaviour of amino- 
acids and proteins is due to the zwitterion theory 
introduced by Bjerrum in 1928. The development 
of this theory and the evidence for ita applicability 
to amino-acids was discussed by Dr. A. Neuberger 
(London), who laid particular emphasis on the good 
agreement to be observed between the experi- 
mentally determined dissociation constants of 
amino-acids and those calculated on the basis of 
the theory ; evidence derived from dissociation 
constants of amino-acids other than a-amino-acids 
shows that such molecules exist in solution in a 
relatively unbent oondition with the obarged 
groups far apart, thus accounting for the high 
electrical moment required by the zwitterion theory. 
Dr. Neuberger proceeded further to demonstrate 
the fact that it is now possible to interpret the 
electrometrio titration curve of a protein with 
reasonable accuracy in terms of the polyvalent 
amino-acids which it contains, the additional 
dissociating groups of these amino-acids being 
the factors which determine the electrochemical 
behaviour of the protein molecule as a whole. 

The determination of the very large molecular 
weights of proteins is & matter of considerable 
difficulty, and no method has afforded more valu- 
able information on this point than the ultra- 
centrifugal method evolved by Svedberg. This 
procedure was described by Mr. J. St. L. Philpot 
(Oxford), and was illustrated by a very beautiful 
application in which the molecular weight of the 
enzyme xanthine oxidase was observed by ite rate 
of sedimentation from a solution containing the 
enzyme system, methylene blue and iodate; the 
solution, at first colourless throughout, becomes 
ae from the top downwards in the ultra- 

1 to re-oxidation of the leuco- 
methylene blue by the iodate as the enzyme is 
removed. 
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The remaining two contributions to the sym- 
posium were chiefly concerned with the nature of 
the subsidiary linkage in the protein molecule, 
which was referred to by the opener. The evidence 
to be derived from X-ray measurements was 
discussed by Dr. W. T. Astbury (Leeds), who 
recalled his well-known earlier work on the 
structure of the keratins, ahowing these proteins 
to be made up of bundles of peptide chains joined 
by subsidiary linkages which might be either the 
disulphide linkage of oystine or so-called hydrogen 
bonds or covalent linkages of unknown nature. It 
was pointed out by Dr. Astbury that X-ray 
measurements indicate a transition in structure 
from the stretched keratin or myosin molecule, 
through the partly folded molecule of unstretched 
keratin as it occurs in hair, to the completely 
folded molecule of the ‘globular’ proteins such as 
insulin. The evidence provided by X-ray measure- 
ments regarding the mechanism of denaturation 
of proteins was also discussed; it appears that 
this process certainly involves rearrangement and 
unfolding of peptide chains, but it seems to the 
present writer at least that the real nature of the 
phenomenon remains as obscure to physicists as it 
is to chemists. 

Of the various theories of protein structure 
which have been proposed from time to time, few 
are of greater interest than the ‘oyclol’ hypothesis 
advanced on geometrical reasoning by Dr. D. M. 
Wrinch (Oxford). This theory, which has already 
been presented in a series of communications to 
NATURE, was briefly outlined by Dr. Wrinch, who 
claimed with justice that it is in fact a logical 
development of the peptide hypothesis built up 
within the framework of existing knowledge. The 
criticism of Dr. Linderstróm-Lang that the oyolol 
molecule contains linkages of a type not known 
to be attacked by enzymes was met by Dr. Wrinch 
with the admission of the possibility of spontaneous 
breakdown of the structure following initial 
enzymic rupture of the normal peptide lmkages, 
which it does in fact contain. 

The symposium was closed by two brief but 
interesting contributions, from Dr. Irving 
muir on the possibilities offered by the study of 
protein films, and from Dr. D. Jordan Lloyd 
concerning the important physico-chemical work 
of Cohn and his collaborators at Harvard. 

The general impression left by the symposium 
waa that the problem of protein structure can only 
be solved by a combination of all applicable 
methods of attack. The listener was left in no 
doubt as to the magnitude of the problem, but 
nevertheless with the feeling that improvements 
and new developments of technique are now 
forthcoming at a rate which affords justifiable 
hope of its solution in the not very distant future. 
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Health and the Community 


September 2, the physiologista of the 
British Association for the nonoe forsook 
their frogs, cavies, rabbita and almost, but not 
quite, their rate. They left the cloistered calm of 
controlled experiments tm camera and the dis- 
cussion of intricate problems of nerve conduction 
or surface films, mteresting, no doubt, to those 
who have at least mastered the termmology but 
deadly dull to those who have not, and descended 
to the world of men, and to a consideration of the 
criteria of the healthy life both of man as an 
individual and as an integer in a community. 
They could not, however, quite part with the rat. 
The important part this rodent has played and is 
still playing in the progress of civilization would 
need a whole article to describe, but we only 
heard of ita value in agsaying food for certain 
vitamins, and were warned of the dangers of 
results obtained from experiments on 
rats as applicable without reserve to man. For 
example, the anti-vitamin D influence of cereals— 
so clearly demonstrable on rats and puppies, due 
to the absence from their alimentary traots of an 
enzyme capable of freeing phosphate from phyton— 
leads to low-phosphorus rickete, a condition un- 
known in man. The breakfast cereal, whether 
provided dry or as Soote porridge, thus leaves 
the physiological court of appeal without & stain 
on its character, or, to be more cautious, with the 
Scots verdict “not proven". 

Experiments on animals have given valuable 
information, and they are still necessary, especially 
for purposes of assay, but before far-reaching 
conclusions of value to the community can be 
drawn, they must be shown to be valid for man 
by long-term experiments on man. Before these 
can be attempted, some measure of agreement 
must be reached as to standards of performanoe. 
What is a healthy man ! How can his health be 
measured ? It is all very well to talk of the bloom 
of health, the clear eyes, silky sheen of hair, easy 

t carriage and the pleasant facial expression 
of those physiologically fit, but these qualities are 
immeasutable. They have no yard-stick. As 
standards are necessary, such items capable of 
measurement as height-weight ratio, chest ex- 
pansion and absence of demonstrable fatigue after 
moderate work have to be used for want of better. 
A person may be called normal if he does not 
depart more than +5 per cent from the average. 

This led to & discussion on sub-nutrition—e 
vague lack of efficiency demonstrably due to 
inadequate intake of the so-called protective foods. 


The threshold for these foods varies from indi- 
vidual to individual, some requirmg more and 
some lesa to enable vital processes to be carried on 
at full efficiency ; 80, to play for safety in planning 
diets for large groupe, maximum amounts should 
be given (not necessarily taken). Laboratory 
animals have been shown to suffer from excess of 
these foods. In fact, many diseases common to 
man may have symptoms similar to those pro- 
duced by overfeeding rate with oertain dietary 
constituents, but the overfeeding has to be gross. 
So far, no ill effecta have followed łaxus consump- 
tion by a healthy man of any article of diet taken 
in the ordinary course. 

Health and industrial efficiency are not quite 
synonymous terms, but there ig no doubt that ill 
health causes large industrial losses. The Section 
had, as guest speaker, Dr. E. Atzler of Dortmund, 
who told, in fluent English, of his attempts, which 
met with & large measure of success, to raise the 
industrial efficiency of the workers in Westphalia. 
He stressed the value of slow adaptation to 
working conditions. The operative starting work 
under new conditions has to become acclimatixzed, 
and unless this is done carefully his efficiency and 
his general health may be impaired. He directed 
special attention to mineral metaboliam—the need 
for phosphates being noticeable in those about to 
undergo heavy muscular work, and for chlorides 
when the work was to be done under semitropical 
conditions. These mineral needs are lesa after the 
worker has become ‘hardened’ to his job. 

The Section turned its attention to more general 
problems. It was told of a steadily decreasing 
birth-rate, especially in those classes more finan- 
cially comfortable. It has been computed that for 
every hundred women aged twenty-five years in 
England and Wales to-day, there would be only 
83 in 1942, 70 in 1952 and 60 in 1962. Whatever 
we do now, these figures cannot be increased. 
Further, there is a tendency to postpone marriage 
in the better-off classes. Thirty-six per oent of the 
women of the professional classes who marry do 
not arrive at the altar until they have passed 
thirty years of age. The corresponding figure for 
miners is 10 per cent (Reg. Gen. Report for 
England and Wales, 1921). Even those who marry 
younger tend to postpone childbirth. To deter- 
mine the safest age for reproduction, that is, the 
age with the lowest death-rate for mother and 
child, necessitates the close study of & large area 
with a fairly stable population. Figures were given 
of 30,000 mothers, 98 per cent of whom came from 
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the classes covered by State insurance. It was 
made, clear that the safest rate of reproduction for 
both mother and offspring was the modal rate, 
that is, when the first pregnanoy ocourred when 
the mother was round about twenty-five years of 
age, the second, third and fourth between the ages 
of twenty-five and thirty and not more than three 
pregnancies in the next five years. On the whole, 
this rate was observed only by the lower paid 
members of the community. As income (or 
security of tenure) improves, there is a tendency 
to postpone the first pregnancy, with obviously a 
shortening of the reproductive period and, statistics 


Obituary 


Mr. A. Sharples 
R. ARNOLD SHARPLES, formerly mycologist 
in the Department of Agriculture, Federated 
Malay States and head of the Pathological Division 
of the Rubber Research Institute of Malaya, died at 
8t. Anne's-on-See on August 6, after a long illness. 

Mr. Sharples was born at Great Harwood, Lanca- 
shire, on November 25, 1887. He received his 
elementary education at Stoneyholm School, Burnley. 
He left school early, but later, overcoming great 
difficulties, he became a student ab the Burnley 
Technical College, where in 1908 he won a scholar- 
ship to the Royal Oollege of Science, London, 
and at the same time was awarded King’s prizes 
in both geology and mineralogy. At the Royal 
College of Science he was especially interested in 
botany and came under the notice of Sir John 
Farmer as & particularly promismg student. He 
became an aseociate of the Royal College of Science 
and was awarded the diploma of the Imperial College 
of Science in 1912. His interest in mycology had 
already been stimulated by his association with 
north-country naturalists, especially the late Mr. 
James Needham of Hebden Bridge. On leaving the 
Royal College of Science he was appointed assistant 
mycologist in the Department of Agriculture, 
Federated Malay States, but before going to the 
East he spent some time at Kew to extend his 
knowledge of mycology under the direction of the 
late Mr. G. Massee and Miss Wakefield. AN his 
professional life was spent in Malaya. In 1916 he 
was appomted chief mycologist in the Department 
of Agriculture, and in 1980 he was seconded from 
Government service to be head of the Pathological 
Division of the Rubber Research Institute of Malaya, 
situated at Kuala Lumpur. He retired in 1934 and 
settled at Bt. Anne’s-on-Sea. 

During the Great War he served in Mesopotamia 
(1917-19) as a lieutenant in the Royal Engineers. 
In this capacity he was concerned with the purifica- 
tion of water supplies for the troops. 
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showed, with a consequent increase both in 
maternal mortality and in the number of still. 
births. The increase in still-births is almost offset 
by the decrease in child mortality. The result of 
this is that those who are least able to obtain the 
necessary food for full health are the very people 
who are contributing most to the maintenance of 
the population. To improve the condition of the 
ahild-bearers and incidentally of the children born, 
education in food values and other physiological 
truths is not of much use unless the necessary 
food and service are available at a price to suit 
their incomes and conditions of life. D.B 


Notices 


From the time of his arrival ın Malaya until his 
retirement, Sharples was a most energetio and able 
investigator of the diseases of tropical crops, especially 
rubber. From 1914 onwards there was a constant 
stream of papers from his pen, published by the 
Department of Agriculture or the Rubber Research 
Institute, or appearing at home in the Annals of 
Botany and the Annals of Applied Biology. At one 
time or another he covered the whole range of rubber 
tree pathology. He treated exhaustively, sometimes 
in association with colleagues, such diverse topica as 
the spotting of plantation rubber by mould fungi, 
pink disease, the root and branch disease of rubber 
trees caused by Ustulina sonata, mouldy rot and 
brown bast of the tapped bark, lightning damage to 
coco-nut and rubber trees, and callus formation in 
tropical plants. These and other investigations were 
marked by thoroughness and insight. Sharples was 
not content merely to investigate a disease suff- 
ciently to give advice to plantera, but being interested 
in the fundamental aspects of plant pathology, he 
examined in great deteil the relations of plant and 
parasite or other disease-producing agency in con- 
nexion with environmental conditions. His account 
(with H. Gunnery) of callus formation in Hibisous 
and the rubber tree (Annals of Botany, 1983) is 
probably the best description available of the de- 
velopment of this tissue. His wide botanical interests 
prevented him from becoming & narrow specialist. 
Sharples was an example of the beet type of offlcer 
in the tropical departments of agriculture, who 
realizes both the practical and the fundamental 
igsues involved in problems of crop cultivation. 

Sharples had a profound knowledge of all matters 
concerning rubber cultivation in Malaya, and his 
advice was constantly sought by the planters, with 
whom he was always on the best of terms. They had 
complete confidence in him. He will long be re- 
membered with gratitude by the planting community 
of Malaya. During his service with the Rubber 
Research Institute he acted as director for a period. 
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After retirament, Sharples devoted his leisure to 
writing an up-to-date book on the “Diseases and 
Pesta of the Rubber Tree" (Macmillan and Co., Ltd., 
London, 1986). This was a most notable addition to 


books on the diseases of tropical crop plante; it is, , 


in fact, a treatise on the-principles of plant pathology 
with particular reference to rubber cultivation, and 
is eloquent testimony to the enlightened outlook 
which Sharples had on the problems of disease in 
plants. Unfortunately his health began to fail 
shortly before the publication of this book, and he 
died at the early age of forty-nine years. It is sad 
to think that after such a strenuous life in the East 
he did not live to enjoy the leisure he had so richly 
earned. 

Personally, Sharples was something of a ‘rough 
diamond’, albeit his outspokenness became mellowed. 
with age. He was entirely sincere and courageous 
in his opinions, and no one was ever & more loyal 
and kindly friend than he. His high achievement in 
spite of early handicaps is striking testimony to his 
sterling character. In an enervating climate he main- 
tained his energy in an astonishing manner: tropical 
ennui never affected him. In any joint investigation 
be always pulled his weight, and generously ahared 
credit with his colleagues. As & young man, he was 
keen on association football and in later life he was 
fond of tennis and golf. He married Edith Thornton 
in 1917, who survives him. There were two sons of 
the marriage, one of whom died & few years ago. 


Prof. J. G. Thomson 


Pror. Jouk GonpoN THomson, director of the 
Department of Medical Protozoology at the London 
School of Hygiene and Tropical Medicine, whose 
death took place in London on August 13, was one 
of the few outstanding medical protoroologiste in 
Great Britain. In addition he was, and continued 
to be until shortly before his death, a well-known 
investigator of tropical disease in the field. 

Prof. Thomson commenced his career at the 
University of Edmburgh, where he graduated M.A. 
in 1908 and where he qualified in medicine with 
honours in 1908. Two years after qualifying he was 
appointed Durning-Lawrence research fellow in 
tropical medicine at Liverpool and later, 1012-18, 
pathological research fellow at the Liverpool School 
of Tropical Medicine. During his time at Liverpool, 
where he worked under Sir Ronald Ross, he carried 
out many researches on trypanosomiasis and on 
cultivation of the malaria parasites. His work in 
this last connexion, which was done largely in ool- 
laboration with his brother, Dr. D. Thomson, was 
perhaps that for which his name was best known. 

In 1914 Prof. Thomson was appointed lecturer in 
protoxoology at the London School of Tropical 
Medicine, but on the outbreak of the Great War he 
joined the Forces and proceeded in 1915 to Egypt, 
' first as member of a commission to study bilharxia 
in that country and later as protozoologist to the 
Central Military Laboratory at Alexandria. On his 
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return to England he was appointed officer in charge 


„of the Malaria Research Laboratory at the War 


Office, where again he was associated with Sir Ronald 
Rows. Whilst in Egypt and later, he published many 
papers on amosbic dysentery and other intestinal 
protoxoal conditions, as well as studies directed to 
the finding of satisfactory serological tests for 
malaria. 

In 1918 Prof. Thomson took up the duties of the 
appointment at the London School of Hygiene and 
Tropical Medicine which he held at the time of his 
death; there he worked in post-graduate teaching 
and in the carrying out of many researches. In 1921 
and again in 1922 he went on an expedition to study 
blackwater fever in Rhodesia. The results of these 
investigations were presented in a memoir, published 
by the School, which is now one of the best-known 
standard accounts of this disease. In 1924 he visited 
tbe West Indies, Honduras, Guatemala, Coste Rica 
and Panama. In 1934 he visited and carried out 
investigations in Nyasaland, studying more especially 
the indigenous malaria, and at various times he 
visited other tropical countries. In the intervals 
of traveling and demands made on his time by 
teaching, he published many papers on proto- 
zoologioal subjects and was joint author in Thomson 
and Robertaon’s “Text Book of Protoxoology", a 
very useful and condensed source of information on 
the subjects dealt with. 

Though Prof. Thomson worked at many different 
problems, the malaria parasites were always his 
favourite study, and even up to shortly before his 
death the nature of malarial immunity and drug 
treatment in malaria were much engaging his atten- 
tion. Prof. Thomson’s name is one familiar to 
research workers in tropical medicine both of British 
and of other nationalities, and his death will be a 
loss not only to his colleagues and many friends but 
also to & very wide circle where his work was known 
and appreciated. 


Prof. Luigi Pernier 


Wna regret to.record the death of Prof. Luigi Pernier, 
professor of archseology and the history of ancient 
&rb in the University of Florenoe, which took place 
in Rhodes at the age of sixty-two years in August 
last, while he was attending the Dante Alighieri 
course of "Alta Culture". His death is a great loes 
to archwological studies in Italy, more especially in 
connexion with the investigation of the sites of the 
early civilizations of the Mediterranean area. 

Luigi Pernier was born in Rome on November 23, 
1874. On completing his eduoetion, he was appointed 
to the Administration of Antiquities, and took part 
in the Italian archwological mission to Orete in 1900, 
acting as director of the.exoevations at Festos. In 
1909 he was appointed director of the Royal Italian 
School of Arohæology at Athens and of the “Missioni 
Italiani in Oriente". While he was head of the School, 
archsological explorations were carried out in Crete, 
Delos, the Sporades and Euboea under his direc- 
tion. In 1916 he was appointed director of the 


496 


Arohseologioel Museum of Florence and of the Musei i 
Boavi dell'Etruria, when he was responsible for the 
excavation of Vetulonia, Arezzo, Cortona and Orvieto, 
investigations of the firat importance for our know- 
ledge of the Etruscan civilization. After his appoint- 
ment as professor of archmology in the University of 
Florence in 1922, he algo became head of the archmo- 
logical mission to Cyrene, where important excava- 
tions were carried out under his charge. 
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Wu regret to announce the following deaths : 


Prof. A. J. Ewart, F.R.8., professor of botany and 
plant physiclogy in the University of Melbourne, 
aged sixty-five years. 

Miss A. Lorrain Smith, G.B.E., formerly of the 
British Museum (Natural History), known for her 
mycological studies, on September 7, aged eighty- 
three years. 


News and Views 


Heavy Nitrogen 

AT a recent meeting of the American Chemical 
Bociety Prof. H. C. Urey reported that he had pre- 
pared heavy nitrogen in considerable quantities (see 
also p. 512). Ordinary nitrogen has long been known 
et ee se EIN 
the heavier one being present, however, to only four 
parts in a thousand. Isotopes of several elementa 
have been already separated in & fairly pure state; 
of these hydrogen and deuterium are the best known, 
but other examples are lithium 6 and 7, and neon 
20 and 22. The diffculty of the problem solved by 
Prof. Urey oan be appreciated by comparing it with 
that presented by the neons, where the percentage 
difference in mass is greater and also the heavier 
isotope is naturally present to the extent of nearly 
10 per cent, instead of the half per cent in the case 
of nitrogen. It is stated that the heavy isotope is 
being separated at the rate of a quarter of a litre a 
day. The separation of pure heavy nitrogen will 
undoubtedly lead to a great deal of important work 
in muclear physios. Nitrogen 15 differs from nitrogen 
14 simply in the structure of its nucleus, there being 
one more neutron present in the heavier type. 
Ordinary nitrogen has already proved most interesting, 
since it can be disintegrated in a variety of ways by 
bombardment with a-particles, neutrons, protons and 
deuterons. The mvestigation of the behaviour of 
heavy nitrogen under the same conditions should 
lead to valuable conclusions about the effect of the 
extra neutron in the nuoleus. It has also been sug- 
gested that heavy nitrogen will be of great service 
for research in physiological chemistry, since various 
substances which are important in the body can be 
made containing some heavy nitrogen instead of 
ordinary nitrogen, and while their behaviour will be 
unaltered, these particular molecules can always be 
identified later by means of the heavy nitrogen atoms. 


Mentality of Fish 

Dr. J. Gaav's evening discourse to the British 
Association delivered on September 6 at Nottingham 
shows how closely the reactions of fishes resamble 
those of man. In the behaviour of man the mvolun- 
tary machine-like reflex plays & very important part, 
and in a fish that is swimming freely the movement 
involves & high degree of co-ordination between a 


large number of muscles; the whole of this highly 
co-ordinated mechanism being completely indepen- 
dent of that part of the fish’s brain which corresponda 
to our cerebral hemisphere and therefore to that part 
of the brain which is associated with consciousness 
in ourselves. It is well known, however, that a fish 
may be trained to make mental associations, and in 
the last few years the problem has been subjected to 
rigid scientific investigation. By experiment it is 
found that & fish is sensitive to & great variety of 
gentle stimuli such as a very slight change in tem- 
perature and the shape and colour of objecte in ita 
vioinity. Fish are also capable of carrying out 
highly complicated migratory excursions. In these 
types of behaviour Dr. Gray asks us if we do not 
see most if not all the activities of the human race. 
Almost certainly the association powers of a fish are 
on & much lower level than those of man, but the 
power is there, and it is difficult if not impossible to 
put our finger on any one of our mental powers and 
say, “Herein are we a race apart, elevated above the 
rest of the world”. Dealing with the migratory 
experiments with the Pacifico salmon, in which that 
fish is proved always to return to ita own native 
waters, be says, "I venture to think that if we were 
to have carried out comparable experiments on a 
race of human beings, and got similar results, we 
would have said “They do it, as you or I would do it, 
consciously noting the landmarks, memorising them, 
and sgo retracing their steps’—im fact they are per- 
forming a conscious act, a premediated, thoughtful, 
and purposive act. Are we to apply the same con- 
clusions to the fish—if not, why not ?” 


Rivers and their Formation 

Is connexion with the recent British Association 
meeting at Nottingham, & publio lecture on “Rivers”, 
which was abundantly illustrated, was delivered by 
Mr. R. Kay Greeswell in Lincoln on September 3. 
Mr. Greaswell pointed out that when a river has once 
been formed, by virtue of ita motion the water is 
able to carry & load consisting of rock actually dis- 
solved in the water and also of finely powdered rook 
and pebbles of all sizes, which serve as eroding agents. 
When ib has acquired & load, the river can use it 
as & kind of flle or battermg-ram with which to 
erode its banks and bed and so add to the quantity 
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it is transporting until it becomes fully laden.- The 
main features of a river are the direct result of the 
water constantly trying to adjust its bed to suit its 
load. If the river enters & reach fully laden and the 
slope is such that the water continues to flow at its 
original speed, then just as much material will leave 
that reach as enters it and so no erosion takes place. 
Should, however, a fully laden river enter a reach 
the slope of which is leas steep than it has been up- 
stream, the rate of flow of the water will be decreased 
and a proportion of the load is then deposited. This 
mostly occurs at the beginning of the reach and thus 
the river gradually steepens the slope until it becomes 


sufficient for the entering load to be carried through. ' 


Iw the lower part of its course, a river normally 
enters upon & plain. Here the rate of flow is greatly’ 
diminished and the fally laden river proceeds slowly 
towards the sea. In turning a comer, the speed on 
the outside of the curve is always much greater than 
that on the inside. This results in the water on the 
. outside being able to take on an additional load and 

thus erode the bank. Conversely, the water on the 
inside is unable to carry the whole of the load it 
already possesses and deposits sediment on the inside 
of the curve. The bend thus becomes steeper and 
steeper, and it is owing to this action that rivers 
always meander in the plain tract. Quite commonly 
the river still does & little actual erosion and in oon- 

sequence by the continual change of position of the 
varia loge OF de maadam, te general devel OE 
a strip of land, about one or two miles wide in the 
case of rivers the size of those found in Engiand, is 
gradually lowered, the edges of this band, which 
mark the extreme limit of past meanders, often 
forming steep cliff-like slopes. If, as the result of 
earth-movementa, the general slope of a river-valley 
be increased, the river flows more quickly and is 
thus able to increase its erosion. It sometimes 
happens that a meandering river is thus re-juvenated, 
and in that case the river deepens its bed in the shape 
the meanders then happen to possess. The land 
between the individual loops are then in time left 
standing high above the new lowriver-level. This 
has happened in the case of the River Wye in Mon- 
mouthshire, and has resulted im very beautiful 
scenery. 


Fauna,and Climate in Early Palestine 

In view of the interest of the various geographical 
and distributional problems in the prehistory of Pales- 
tine, to which a notable contribution has been made 
by the prelimmary examination of the finds in the 
bone-bearing beds of Bethlehem (see NATURE, Sept. 
4, p. 431) attention may be directed to a communi- 
cation from Prof. L. Picard, of the Hebrew University, 
Jerusalem, which appears in the recent issue of the 
Proceedings of the Prehistorio Sootety (Jan.—June). 
Prof. Picard there examines in detail the data of 
pealwantology, geology, archwology and stratigraphy 
in their bearing, first on the climate of Palestine in 
prehistoric times, and secondly on the origin and 
geographical relations of the fauna of that period. 


- 
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Writing before the publication of the evidence from 
Bethlehem, he concurs with Miss Bate’s previously 
published conclusion as to the complete absence from 
Palestine of a boreal (cold period) fauna, though ite 
existence has been asserted; but he is unable to 
accept her interpretation of the palsontological 
evidence as pointing to a change from a forested 
landscape with humid conditions to a drier climate 
and more open country. He finds that while there 
were & number of forms, now extinct, contemporary 
with the old Acheulean—the earliest evidence of man’s 
handiwork then available to him—some of these, such 
as probably the hippopotamus, survived even so 
late as Biblical times. 


As a whole, the various classes of evidence (in 
peleontology, trees and planta, as well as land and 
aquatic fauna) are interpreted by Prof. Picard as 
concurrently pointing to the fact that no important 
change in climate takes place down to recent times. 
In fact, the present climatic conditions, the aridity 
of the eastern section and the Mediterranean or 
‘etesian’ climate of the western, existed in the 
Pliocene, and date back to the Upper Miocene. 
Further, the geographical conditions in the south 
were such as to preclude migration to, or from, 
Africa in the Pleistocene. The fauna which has been 
designated as African—Asiatio has been domiciled in 
Palestine since the end of the Miocene and can be 
regarded as" endemio during the Plio-Pleistocene. 
The problem, it will be seen, is of considerable general 
interest, but to palmontologist and archsologist 
more especially in relation to recent discovery in 
East Africa. Further evidence from Bethlehem will 
be awaited eagerly. 


Human Skeletal Remains in London 

Exoavarion work in Farringdon Street, London, 
E.C.4, for the foundations of an extension of the 
offloes of the Evening Standard has brought to light a 
large number of human skeletal remains. About three 
hundred skulls and two thousand other bones have 
been found. It is suggested that the excavation may 
have opened one of the pits in which victims of the 
great plague of 1665 were buried indiscriminately. 
There were a number of these pits situated m various 
perte of London. One of the largest was in Tothill 
Fields, Westminster, near where Caxton Hall now 
stands; another near Newgate was adjacent to the 
site of Christ's Hospital, the Bluecoat School, de- 
molished for the extension of the Post Office, and 
still another was in Whitechapel. Dr. A. J. E. Cave, 
of the Royal College of Surgeons, who has ingpeoted 
the recent finds, is of opinion, according to a state- 
ment published in the Buening Standard of September 
10, that, judging from their condition, they are 
probebly the skeletons of men, women and children 
who died in the seventeenth century and may well 
have been victims of the plague. They are all of the 
same type, and differ but very slightly from typical 
skulls of to-day. Though they have not yet been 
submitted to an exact examination, Dr. Cave 1s 
stated to have said that the skulls appear to have a 
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vault a little more pointed than the modern skull. 
It will be remembered that Prof. F. G. Parsons some 
years ago examined a large number of seventeenth 
and eighteenth century skulls of Londoners, when a 
graveyard, presumably of the adjacent St. Clement 
Danes, was discovered on the demolition of King’s 
College Hospital in Portugal Street. He then con- 
cluded that little change had taken place in the 
physical characters of the Londoner during the last 
two or three hundred years, except that the skull 
showed a slight tendency to broaden. 


Recent Excavation at Meare, Somerset 


A FORTNIGHT’s work of excavation at Meare Lake 
Village by Mr. H. Bt. George Gray and Dr. A. H. 
Bulleid has brought to light an interesting variant in 
the method of constructing their dwellings employed 
by the inhabitants. The season's work, as already 
indicated (see NATURE, Aug. 28, p. 852), is directed 
to the investigation of the central portion of the 
eastern half of the village. Excavation of the area 
surrounding Dwelling Mounds Nos. 16, 17 and 19, 
which, it is reported in The Temes of September 13, 
bas now reached the southern half of the floors of the 
circular dwellings, bas shown that there are at least 
two floors, or layers of olay, separated by a quantity 
of ash, black earth and refuse deposited during the 
occupation. The peat in this part of the village is so 
firm that the usual timber foundations for the suppart 
of the clay floors appear to have been unnecessary. 
In the area surrounding the dwellings the refuse from 
the huts is found to contain a considerable amount of 
ornamented pottery (Iron Age ''B") and evidence of 
weaving in the form of loom weights, spindle whorls 
and bobbins. Portions of bone needles also have 
been found. In the occupational refuse between the 
clay floors, the proportion of bones and pottery 
sherds found to the area at present examined is 
unusually high. The bones are mostly of lamb and 
young oxen, but there are also the remains of & small 
horse, pig and dog, a few bones of red and roe deer 
and also of birds. Here there is further evidence of 
weaving—spindle whorls of baked clay, stone and 
tm, bobbins, ete., as well as a highly polished bone 
needle and two bone pins with mouldings and long 
slota of a type unusual in western Britain. Objects 
of iron are not plentiful, but inolude a butoher's 
knife with convex edge. In bronze are a oouple of 
fibule, an openwork harness ornament, and & hinge- 
plate with rivet holes. The ornaments include shale 
bracelets, and among the beads is one of blue, strung 
on & bronze wire. 


Recent Earthquake in Sussex 

Snonriy after 1 am. on September 8, an earth- 
quake of intensity 5 or more (according to the 
Roesi-Forel scale) was felt in the weet of Sussex, 
especially at Horsham and the neighbourmg village 
of Warnham. ‘The earthquake is of some interest 
owing to ita connexion with the series of shocks that 
have occurred for nearly three centuries in tbe 
district around Chichester, the first known to us 
being that of the year 1558. A little more than a 
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century ago, between September 1833 and August 
1835, there was a series of eight earthquakes in the 
district, which were studied by a small committee, the 
first ever instituted for the study of British earth- 
quakes. One of the most important of these earth- 
quakes was that of January 28, 1884. It waa of 
about the same intensity as the recent shock. Its 
centre lay 4 miles weet-north-weet of Chichester, and 
the longer axis of ite disturbed area of 780 sq. milee, 
if-produoed, passes through Horsham. Readers who 
are wiling to aid in the investigation of the new 
earthquake should send their accounts to Dr. A. T. 
Dollar, Emmanuel Oollege, Cambridge. 


.Mechaniration in the Modern World 


AMONG the matters handled at the meeting of the 
International Committee on Intellectual Co-operation 
at Paris on July 12-17 was the inquiry into mechan- 
ization in the modern world. The plan of this inquiry ' 
has been approved by the Committee and prepare- 
tions are now in hand by the Institute. National lista 
of organizations concerned with social sciences are 
also being collected by tbe Institute, and liste have 
already been received from the United States, France, 
Japan, Italy, Ozechoslovakia, Belgium and Norway. 
The inquiries on unemployment among intellectual 
workers are being pursued and the establishment of 
an advisory committee including representatives of 
the national bureaux and international organizations 
concerned has been authorized. The Institute has 
also collected most of the bilateral intellectual agree- 
ments in a volume which will shortly be published. 
The International Committee on Intellectual Rights 
has been concerned with preparations for the revision 
of the Berne Convention and for the Universal Con- 
ference on authors’ righta, and & meeting of experte 
is being held to formulate final proposals for two 
conferences at Brussels on these subjecta. The 
Advisory Committee of Intellectual Workers of the 
International Labour Office, however, pronounced in 
favour of keeping the question of the moral rights of 
salaried artists in the appled arts on ite agenda. 


The S.S. Orcades; the Latest Orient Liner 


Last month the Orient liner Orcades started on 
her maiden voyage. According to an article in the 
Electrical Review of August 27, it is claimed that she 
is the first British ship on the Suez route to have a 
public sitting-room supplied with conditioned air. 
Conditioned air is supplied to the public rooms and 
to several of the cabins. It is nob sufficient for 
comfort to have only ventilation and correct tempers- 
ture; the humidity must also be controled withm 
fairly narrow limite. In the tropics, the atmosphere 
is frequently uncomfortably damp. To reduce the 
temperature without extracting moisture from the 
air raises the relative humidity and may make the 
conditions more uncomfortable. When the climate 
is colder, air after warming sometimes becomes un- 
pleasantly dry. Hence although air conditioning as 
it is managed at present is expensive, it may add 
greatly to the comfort and well-being of the passengers. 
The new vessel—an eight decker—has been built by 
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. Vickers Armstrong for cruises and for service on 
routes between England and Australia. Ita gross 
tonnage is 23,445 and it will accommodate 468 first- 
class and 605 tourist passengers and a crew of 466. - 
Steam is provided by six oil-fired Baboock and Wilcox 
boilers. Pipes conduct it to two seta of 1,715 

revs. per min. Parsons turbines. These drive the 
propellera at 1]2 r.p.m. by means of. mechanical 


installation, including & direction fmder, and an 
‘echometer’ depth sounder, together with a broadcast 
system of loud speakers throughout the vesel. 
Time is given by means of 82 synchronous clocks. 
A portable sound picture equipment by the Western 
Eleotrio Co. is one of the many forms of entertain- 


The Problem of Dates of Publication 

Tum study of natural history has branched into 
many mide-linee ; butb it is strange to think how far 
off the direct line of acquisition of nature knowledge 
the need for accuracy has led. For the convenience 
of naturalists the world over, animals and plants 
bear specific names, and the proper name where 
several have been given is determined conventionally 
by priority of christening. But so diffloult is it in 
some cases to determine priority that an extensive 
literature has developed around these knotty problems, 
and so insistent is the demand for accuracy that a 
Society for the Bibliography of Natural History has 
been farmed. The first part of its Journal is & catalogue 
of papers concerning the dates of publication of 
naturel history books, arranged in alphabetical order 
of the guthors of the books, and this ought to be of 
great service to systematiste. Bametimes it is difficult 
to see exactly how the alphabetical order has been 
determined; "Ent. Boc. Lond." appears under 
“London”, “Ent. Boo. N. 8. Walee" under “Ent.” ; 


city appears under “Edinburgh”. 
are sound reasons for this grouping, but they are not 
9bvious, and they are not set out in the very brief 
introductory notes. The Society maintains a card 
index of papers concerned with the dates of publics- 
tion of natural history books, and copies of such 
papers will be weloomed by the Secretary at 41 
Queen's Gate, London, 8.W.7. 


Empire Grants Committee for Museums 

Tum final report to the Carnegie Corporation of 
New York an the activities of the Empire Grants 
Committee appears in the Museums Journal of May. 
It is & stimulating document. On April 1, 1934, the 
Committee was set up to administer a fund of 54,000 
dollars granted by the Carnegie Corporation of New 
York for Colonial Museums, with an addition of 
9,000 dollars for expenses, £12,550 in all. All museums 
in the Britiah Colonies, and in Newfoundland and 
Southern Rhodesia were invited to submit applice- 
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tions for granté; forty applications were received 
and twenty-five grants were made. They ranged 
from £60 to Kandy Museum and Bermuda Historical 
Museum to £1,000 for Nairobi, Cyprus, Barbados, 
Singapore, Zanzibar, Jamaica. Various strict regula- 
tions had to be made as to the conditions upon which 
grants could be made ; but the Committee is satisfied 
that the effect of granta has been im nearly every 
instance most stimulating to the local museum move- 
ment. At Bulawayo and Salisbury, the museums 
have been elevated to the dignity of national 
museums; in Oyprus, Barbados and Antigua more 
attractive premises and added Government recogni- 
tion have been gained; but in most cases granta 
have been given for cases and equipment, so that 
museum interiors have been brightened and organized 
on modern lines. The success of the experiment leads 
the Committee to suggest that there are good reasons 
for continuing so promising a first effort. 


Time Measurement 

Tus history and development of time measurement 
have already been described in a Science’ Museum 
Handbook (“Time Measurement’’, Part 1). The 
second part of the handbook which has recently been 
issued (London: H.M. Stationery Office. 2s. net) 
contains a detailed description of the objecta in “The 
Time Measurement Collection at the Scienoe Museum, 
South Kensington”. The exhibits, ranging from the 
ancient Egyptian shadow clocks and water clocks to 
modern electric time-keepers, include sundials, 
mechanical clocks, watches and chronometers, eecape- 
ment models and chronographs, as well as various 
auxiliary devices such as striking mechanisms, time 
recorders and time switches. Introductory remarks 
to each chapter explain the system of classification 
adopted, and outline'the general principles involved 
in the respective groups of instruments. “Many of 
the exhibits at the Science Museum are shown in 


-oontinuous operation, while others can be operated 


by visitore—a facility that appears to receive per- 
petual appreciation. In addition, several of the more 
delicate watch mechanisms are illustrated by large- 
scale models. It may be noted that Harrison’s four 
marine timekeepers (the fourth, completed in 1759, 
being the chronometer which won for Harrison the 
British Government prize of £20,000) are now 
represented in the Museum only by photogrephs, the 
originals themselves, long associated with the Royal 
Observatory, Greenwich, having been transforred to 
the National Maritime Museum at Greenwich. This 
handbook with its numerous illustrations provides 
an admirable introduction to a study of the Time 
Measurement Collection, and it will also serve as a 
useful handbook of reference for other occasions. 


Meteorology in India 

Tua Meteorological Department of the Govern- 
ment of India has for several yeara had to contend 
with serious financial obstacles in the shape of reduced 
grants, when the increasing requirementa of aviation 
have demanded increased departmental activity. The 
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report on the Administration of the Meteorological 
Department of the Government of India in 1985-36 
(Delhi: Manager of Publications, 1986) describes 
how various economies have been devised in order 
that the demands of aviation and other interests may 
be met so far as is possible. By taking full advantage 
of aeronautical wireless stations for the exchange of 
weather telegrams between aerodromes, and aided by 
cheaper telegrams, a saving of more than half a 
lakh of rupees annually has resulted. Economy was 
not made any easier by the disastrous earthquake 
of May 81, 1935, abt Quetta, which demolished the 
Meteorological Office there, as well as the observers’ 
quarters. This led to the pilot balloon station at 
Quetta being moved to Dera Ismail Khan for a time, 
and to the setting up of a temporary surface observa- 
tory at Quetta when the situation there was well 
enough in hand again. Research work did not slacken. 
Dr. T. Royds, director of the Kodaikanal Observatory, 
joined the expedition organized by the Royal Society 
and the Royal Astronomical Society to observe the 
solar eclipse of June 19, 1986. He took with him what 
is described as “perhaps the most powerful speotro- 
graph ever used at an eclipse’. The discovery of 
oxygen in the sun’s chromosphere was announced 
from Kodaikanal in 1936 (see NarunE of April 11, 
1986). Several pieces of research were carried out 
in the office at Poona with the voluntary aid of 
students guided by the official meteorologista. These 
included the development of a spectrograph for the 
study of ozone in the earth’s atmosphere. 


Activities of the Rockefeller Foundation 

A ERNHvIHW by ite president, Mr. Raymond Foedick, 
surveys the work of the Rockefeller Foundation 
during 1986. -The expenditure totalled 11,300,000 
dollars in connexion with its programme “to promote 
the well-being of mankind throughout the world”. 
The agencies assisted included institutions, research 
work in medicine, biology and other sciences, and 
the humanities. Investigations on the jungle form 
of yellow fever and other health problems have been 
promoted, displaced German acholars have been 
helped, and appropriations have been made for trial 
work in the development of radio-programmes of 
cultural and educational value. A grant was given 
to the Orthological Institute in China for the prepara- 
tion of a series of books for Chinese readers in ‘basio’ 


English. 


Encke's Comet 

A TELHGRAM from Copenhagen announces that Dr. 
Jeffera, Lick Observatory, has observed Encke’s 
Comet. The position on Sept. 8-38542¢ U.T. was 
R.A. 2h 19m 4-98, N. Deol. 27° 10’ 20”. The magni- 
tude is given as 18. In the "Handbook of the 
British Astronomical Association” for 1937, Dr. 
A. C. D. Crommelin gives an ephemeris based 
on an orbit in which pertarbations of Jupiter and 
Saturn are taken imto account. The observed 
position corresponds closely with that predicted by 
Dr. Crommelin. 
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Discovery of a Super-Nova in Canes Venatici 
Pror. H. Suarimy has announced the discovery of 
& super-nova by Zwicky, and Humason found that it 
had a typical super-nova spectrum. Stobbe, at Kiel, 
gives its position as R.A. 13h 2m 57:565, N. Deol, 
87° 57’ 19-2", equinox 1937-0, and magnitude 8:7. 


Announcements 


A DEPARTMNNT for psyohology under the direction 
of Prof. E. R. Jaensch, director of the Institute of 
Psychological Anthropology at Marburg, has recently 
been added to the Imperial Leopoldine Caroline 
German Academy of Natural Science. 


Tan following awards have been announced by the 
North East Coast Institution of Engineers and Bhip- 
builders: The Institution Engineering Gold Medal to 
Harry Hunter, vioe-president of the Institution, for 
a paper on ''Binging Propellers” ; M. C. James Medal 
to Mr. H. E. Lance Martin, head of the Civil Engineer- 
ing Department at King's College (formerly Arm- 
strong College), Newoastle-upon-Tyne, for & paper on 
"The Determination of the Residual Strains and 
Stresses in Aro-Welded Plates”; The Institution 
Scholarship, value £100, to R. A. Lyall, an apprentice 
of the Central Marine Engine Works, West Hartlepool. 


Ta board of Rolls-Royce, Ltd., has decided to 
found, in memory of Sir Henry Royoe, a travelling 
research fellowahip to be known as the Henry Royce 
fellowship. The Fellowship will not exceed £450 a 
year and will be tenable for one year, by a graduate 
of a British university or holder of the higher 
national certifloate or other equivalent qualification. 
Research is to be concerned with the construction, 
design, materials, or methods of production of 
automobile transport, including applications to air- 
craft and modern engineering. 


Ax International Conference on Physics, Ohemistry 
and Biology will be held in connexion with the Paris 
International Exhibition in the Palace of Discovery 
on September 80—October 9. The president will be 
Prof. Jean Perrin Further information can be 
obtained from the General Secretary, L. W. Tom- 
arkm, 11 Rue Pierre Curie, Paris, 5°. 


Tam ninth Annual Conference of the National 
Smoke Abatement Society will be held at the Philo- 
sophical Hall, Leeds, on September 30—Oeotober 2. 
The programme includes discussions on town planning 
aod smoke abatement, and education and smoke 
abatement. Further information can be obtamed 
from the Secretary, Chandos House, 64 Buckingham 
Gate, London, 8.W.1. 


Durme the forthooming winter, Mr. H. V. Garner, 
the guide demonstrator of Rothamsted Experimental 
Station, Harpenden, Herts, and other members of the 
staff are available for giving lectures to interested 
institutions on the Rothamsted experiments, All 
communications regarding lectures should be ad- 
dressed to the Secretary, Rothamsted Experimental 
Station, Harpenden, Herts. 
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The Hdüor does not hold himself responsible for 
correspond 


He cannot wunderiabe to return, or to 
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the Editor 


opinions expressed by his correspondenis. 
with the writers of, rejected mamusoripts 


snionded for this or any other port of NATURE. No notice is taken of anonymous communications. 
Norms ON POINTS IN SOME OF THIS WHSK’S LHTTERS APPHAR ON P. 509. 
CORRESPONDENTS ARH INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNIOATIONB. 


Observations of the Solar Eclipse of June 8, 1937 
A SCLANTIFIO expedition was organized early in the 

present year to observe the total solar eclipse of 
June 8 from somewhere on the coast of Peru, and 
the party of three gailed from Yokohama im the 
beginning of April. I was in charge, and arrived at 
- Lima on May 10; after consultations with the 
Eclipse Committee of the University Mayor of San 
Marcos, I decided to have the observing station at 
Huanchaco, some 14 kilometres north-west of 
Trujillo. Two other members of the party, together 
with the instrumenta, landed at the port of Salaverry 
on May 20, and immediately proceeded to the station. 
A large house of Br. Victor Larco Herrera was 

kindly put at our di where a large party of 
Peruvian scientific wor. under Dr. G. Garcia was 
staying for the same purpose. Karly in June, Dr. Clyde 
Fisher's American party also came to the same spot. 
The mam object of our party was to teke large 

photographs of the inner corona with a ten-metre 
camera in conjunction with the 30-cm. oalostat. 
Further, I had an independent set of cin i 
ta to geb a rapid succeasion of photographs 

of three visible contacts, spectra of the flash and the 
corona, the extensions and-the brightness of the 
corona. As the sun was about 0j? in altitude at 
the time of the eclipse, all instrumente were set 
conveniently inaide the rooms of the house and the 
sun could be observed through the available windows. 
A separate room was used for meridian obeervations 
of longitude and latitude made by me with a 38 mm. 
astronomioal theodolite, the roof being taken away 


The weather was generally good during the interval 
of our stay at the camp, except for a few days in the 
very beginning of June when the skies were oon- 
tinuously overcast. The rehearsals and other 
preparatory work were well carried out. 

On the day of the eclipse, the aky was overcast 
in the morning, but later it became clear and by 
8 o'clock we had a perfect sky. The three visible 
contacts were observed aa follows : 


1st Contac& fnd Contact 3rd Contact 

Observed standard time 16° 16" 29° 17% 18" 20* 17 20" 57 
Oorrections to computed 

time +6 +3 +5 


Observer M. Horti I. Yamamoto L Yamamoto 


With the ten-metre camera, four plates were ex- 
posed for the partial phase and eight for the totality, 
with the exposures ranging from one tenth to 30 
seconds. Upon developing, these plates have revealed 
splendid structures of the inner corona. My own 
cinematographic arrangements were partially success- 
i ees eee only of the mner corona 
and the spectra. 
According to these pho the coronal 
streamers are well devel around the sun. 
i in the north-east portion of the sun's limb 
there is & group of strong streamers and arches over 


& wide area, where daily observations of the sun's 
area of large sunspots. Characteristic rays from both 
the north and the south poles of the sun are completely 
hidden by strong coronal streamers. Hence the 
present corona is of the ‘sunspot maximum’ type. 

There are about s dozen prominences visible 
around the sun. Two of them are magnificent, one 
in position angle 85? and the other in 290°. 

I observed the longitude and latitude of our station 
on three nighta. The preliminary result for the 
latitude is — 8° 4’ 40-0^, but that of the longitude 
has not yet been reduced. 

Isamr YAMAMOTO. 
. (Director, Kwasan Observatory, 

Lama. Kyoto Imperial University.) 
June 20. 


Photo-conductivity and Phosphorescence of Zinc- 
blende 


From early i ta on the photo-condustivity 
of xino-blende, and Pohl! deduced that the 
current must be transported by two kinds of carrier, 
and according to present-day theory these must be 
electrons and ‘postive holes’—vacant places left in 
a normally full electron energy band when an electron 
ig ejected. While electrons are liberated by blue 
light, positive holes do not became mobile until a 

t illumination by light of longer wave- 
length, for example red or infra-red, but the reason 
for this need not be discussed here. 

The photo-induced conductivity is id cca to 
the intensity of illumination, ‘which shows that 
electrons travel a finite distance (Schubweg) and are 
then ‘trapped’, the trapping not being in general due 
to-recombimation ; for if it were, the current would 
be proportional to the equare root of the illumination. 
The mechanism of this trapping need not concern 
us here; but either under infra-red illumination or 
thermal agitation the trapped electrons can be set 
free again.  Trappimg and re-liberation occur & 
number of times in succession, but the electrons 
finally come to rest by combmmg with a itive 
hole. The crystal is then said to be 

That this is the case is shown by 
the conductivity dies away durmg quenching. 
n is the number of electrons (a constant 
of which will be m the conducting state), and also 
the number of holes, then if they are recombining 
their number will decrease according to 


way in which 
i If 
ion 


C NUN 
‘at €, », 
whence, integrating, we obtain 
i $ 
Ti. i 
c, and c, being constants. Thus we shall expect the 
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resistance of the crystal to be a linear function of 
the time. This is confirmed by experiment. For 
exam Fig.,.l shows the reastance-time relation 

during the quenching of a specimen by infra- 
red light at — 196? O. It is seen that within the 
limita of imental inby the relation is linear. 
Tt is interesting to note that phosphorescence decay 
date for xino-blende obtained recently by Antonow- 





o 5 10 15 20 
TIME (Minutes) 
Fig. 1. ^ 


23 3% 3 40 


Romanoweky! are in full accord with these resulta, 
in that they show that the phosphorescence is due 
to a bimolecular reaction. It is easily sean that on 
the assumption that the intensity of phosphorescence, 
p, ig proportional to the rate of recombination of 
electrons with holes, p-!/* should vary linearly with 
time. Plots of p-!!* against 4, obtained from 
Antonow-Romanowsky’s data, show that this is, 


















o Full Scale 
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Fig. 2. 


indeed, the case. An example of such a plot is given 
in Fig. 2, in which the lower line is to be regarded 
as a continuation of the upper one, representing the 
points on the two reduoed scales. 

A. L. Raman. 











Royal Society Mond Laboratory, 
Cambridge 


August 18. 
1 udden, “Liohtelekirisehe Hrscheinungen Pe ccm 
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Metals: Volatile Derivatives of 


Wa have shown that the ane uod and 
arsine derivatives of 


arsine) ] A 
complete X-ray examination of the ei 
member, [Et,Ae—+Cul],, showed that the four copper 
atoms occupy the apices of a regular tetrahedron ; 
the iodine atoma are situated each above the central 
point of one face of this tetrahedron, so that they also 
form a tetrahedron external to that of the copper 
atoms. Beyond each copper atom is an arsenic atam 
lying on the elongation of the axis joining the oentre 
of the inner tetrahedron to the copper atom. The 
iodine atoms are thus 8-covalent, each being joined 
to the three copper atoms apparently 
by one covalent and two co-ordinate links: if this 
is so, the stereochemistry of the 8-covalent iodine 
atom must be similar to that of 3-covalent sulphur, 
and the iodine atom oan be regarded 
cis acer che wena Gul eee oe 
towards the other three apices. 

The corresponding silver compounds have now 
been examined, and prove also to have the fourfold 
molecule, [E,P(As)—AgT]. These silver compounds 
have, moreover, the same constitution as the cuprous 
compounds, since [nPr,As—-AgI], is strictly iso- 
ee with [Et,As— Cul]. This is a remark- 

le of isomorphism, the effect of the replace- 
e e by silver atoms being compen- 
sstediby she reblasanenh df the ethyl by the ^ sepa 
groups. It follows that both the 4-oovalent cuprous 
and argentous atoms have a tetrahedral 
in oonfirmation of the results obtained Cox, 
Wardlaw and Webster". 

The aurous compounds, [E,P(As)-- Aux], where 
X is & chloride, iodide or thiocyanate radical, 
however, to be monomolecular, and the e oid thus 
shows a true co-ordination number of 2. The phos- , 
phine compounds, (F,P—AuX], where X is Cl or I, 

posseas remarkable stability, and oen be freely dis- 
“iied under reduced preæure. The compound 
[nBu, P— AuCI] can be volatilized even at atmospheric 
pressure, and the vapour, if passed through & heated 
tube, deposits a fme film of gold. There are thus two 
distinot chemical methods of producing gold films, 
the first having been recently described by Prof. O. 8. 
Gibson in NaATUZH of August 14 (p. 279). 

It is noteworthy that, whilst the copper and silver 
atoms both acquire 7 electrons in the above oom- 
pounds and thus attain the electronio structure of 
the next inert gas, the gold atoms acquire only 
8 electrons and thus remain 4 short of the radon 
structure. The gold in these compounds, however, 
falls in line with mercury, which 2 electrons 
in compounds such as HgB, and Hg(8R),*, and with 
thallium, which &oquires 1 electron in compounds 
such as [TIA4,IX, a of, 4 shared electrons in the 
sixth quantum group ing considerable stability 
in all three cases. 


F. G. Maxx. 
University Chemical and A. F. Waris. 
Crystallographic Laboratories, 
Camb: 
August 19 


! Mann, Purdie and Wella, J. Chem. Ses., 1502 (1936). 

? Cox, Wardlaw and Webster, J. Chem. Soc., TT5 (1996). 

* Mann and Purdie, J. Chem. Seo., 1540 (1935) ; Wells S. KXrix. 
96, 435 (1987). 


SEPTEMBER 18, 1937 


Behaviour of Cylinders of Inflammable Gas in a Fire : 
Extinguishing Flames by Coal Gas 

Ow the night of October 5, 1936, & fire oocurred in 
Pearse Street, Dublin, in a shop which housed two 
full cylinders of compressed gas, one containing 
150 ou. ft. of oxygen, the other 100 cu. ft. of coal gas. 
In each case the internal preasure was 120 atm. 
During the fire explosions took place, and a large 
portion of the building collapsed. It was found 
afterwards that three firemen had lost their lives. 
A Tribunal of Inquiry, appointed by the Minister for 
Local Government and lio Health of Saorstát 
Éireann, has recently issued its report (Stationery 
Office, Dublin). ‘The Tribunal is satisfied that the 
explosions must be attributed to the two ful] cylinders 
of coal - and oxygen," and includes among the 
results of the explosions ''the trapping of three fire- 
men who were then withm the building thereby 
causing their deeths". 


if cylinders are absent ? 

In the instance, there is no doubt that the 
cylinders in the course of the fire, for they were 
found ruptured in the ruins. There was 
agreement, however, that the result of the physical 
bori iog af A cyumdo o Domra oa gas MITA 
by the ing of its contenta, was likely to be much 
lees disastrous than if the contents of the cylinder 


and suppose the front of the shop not 
The coal gas cylinder bursts, presumably i midst 
of the flames. Could the gas (if the burst took place 
on the suitable side of the cylinder) make its way 
through the flames into the air m the front part of 
the shop, form an explosive mixture, and lode if 
a flame reached the mixture before it had 


exti iah the flames in immediate contact with the 
cylinder. Intense cooling (in this mstance 500°- 
600? C.) would result from an almost adiabatic 
expansion. Further, the concentration of oom- 


explosion limit, which is about 28 per cent of com- 
bustible in the case of Dublin coal gas. T expressed 


the shop, where chemical explosion would probably 
follow. The alternative picture submitted was that 
of the coal gas swelling out of the ruptured cylinder 
as a ‘balloon’ which would necessarily be kindled at 
ita periphery. It would then make its way to the 
nearest outlet as a gigantic flame, prevented by a 
mantle of burnt gases from mingling with air so as 
to form an explosive mixture. 

The essential problem is therefore: 
of coal gas extinguish flame withow itself being 
igni If the answer is in the affirmative, there 


will depend on a variety of factors, such as the volume 
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and preasure of the escaping combustible gas, and 
the extent of the fire by which the container is 
surrounded. 

I have carried out experiments, which I believe to 
be new, showing that coal gas oan extinguish flame 
without itself bemg ignited. 

A coal gas flame, five or six inches high, was 
established in the open air. A small cylinder of oom- 
pressed coal gas (20 ou. ft.) fitted with the usual 
nozzle to control the rate of discharge, was used. The 
nozzle was opened full and the stream directed, from 
a distance of 3-4 ft., on to the flame. After a little 
practice, one was able to extinguish the flame without 
igniting the stream of gas from the cylinder. 

A leas striking experiment was oerried out as 
follows. A ftve-litre flask was filled with coal 
gas, and the mouth covered with thm paper to 
form a temporary barrier to the gas. The flask 
was adjusted, mouth downward. A cione is 
flame was prepared. The tube from which thi 
gas issued was surrounded at the mouth by a 
short piece of wider glass tubing with irregular edges, 
to puncture the paper before the flame reached it. 
The edge of the wider tubing was only just above 
the level of the top of the flame. When the flame 
was pushed up into the flask of gas, it was of course 

ingui The gas which issued from the flesk 
sometimes took fire, but on numerous occasions the 
flame was extinguish gd without uer Hee 

i Kennare C. Barnmy. 


Formation and Breakdown of Amino-acids by Inter- 
molecular Transfer of the Amino Group. 

Wn have previously reported! the discovery in 
muscle of & highly active metabolic mechanism, by 
the action of which the amino group and two hydrogen 
atoms of glutamio acid are transferred to pyruvic 
acid (added or of metabolic origin) with the formation 
of alanine (and ketogluterio acid). This is the key 
to the puzzling fact that glutamio acid is transformed 
into suooinio- acid by muscle tissue without the 
formation of either ammonia or amide nitrogen 
(D. Moyle-Needham). 

Further work, to be published in detail elsewhere, 

showed this reaction to be a reversible one. From 
alanine and «- ic acid muscle tissue rapidly 
forms glutamio and pyruvio acids, ilibrium mix- 
tares of similar composition resulting in both the 
direct and the reversed reaction. 
- The presence of the enxyme system responsible for 
this process of Uramsnierung can be readily demon- 
strated not only in muscle, but likewise jin other 
organs (heart, brain, liver, kidney), irrespective of 
their capacity or mability to metabolize amino-acids by 
oxidative deamination or reductive amination respec- 
tively. In organs containing Krebe's aminodehydro- 
genase the intermolecular transfer of the amino group 
competes with oxidative deamination and, owing to its 
greater velocity, completely inhibite the latter process 
in the presence of an excess of io acid. - Only 
no evidenoe of Umaménierung has been obtained up 
to the preeent. 

a-Ketoacids other than pyruvic, for example, «-keto- 
butyric, a-ketoceproio, oxaloacetic or phenylpyruvio 
acid, may equally serve as acceptors for the amino 
group of glutamic acid. On the other hand, all 
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«-&mino acids readily give up their amino to 
a-ketoglutaric acid in the presence of muscle tissue ; 

the formation of glutamic acid has been demonstrated 
with sixteen different natural and racemic amino- 
acids moluding such as glycine or histidine, known 
to be diffloultly &ooemaible to oxidative deamination 
by surviving tissues. The rate of Umaminierung is 
astonishingly high; thus, no less than 6-5 mgm. 
glutamic acid is formed in two minutes from glycine 
and ketogluterio acid by one gram of muscle tissue. 
This would correspond to a value of QUmem = 152. 
In our opinion, the mechanism of this biocatalytio 
reaction is the same as that discussed by Herbst? 
in recent studies on a somewhat similar model reaction, 
occurring when amino-acids are heated with ketoacids 
in aqueous solution. 

Aspartic acid behaves in the same way as glutemio 
acid (Kariagina, this laboratory), and oxaloacetic acid 
—as ketoglutario acid, in the function of amino nitro- 
gen donators or respectively. The ‘trapping’ 
of oxaloaoetio acid by the acceptance of amino 
groupe, interfering with the action of Szent-Gyérgyi’s 

‘furnarate system”, offers an te explanation 
for the inhibitory effect of amino-acids on the respira- 
tion of muscle and other non 

repeatedly observed by different authors. An 
attractive hypothesis on the origin of diabetic ketosis 
was recently put forward by Koranyi and Szent- 
Gyórgyi', who consider this condition as & result of 
damage to the fumarate system, possibly brought 
about by Umaminierung or & similar mechanism. 

It deserves special attention that no transfer of the 
amino group occurs unless either the amino-acid or 
the ketoacid is a dicarboxylic one. No instance of a 
direct amino ni transfer between two mono- 
carboxylic acids has yet been observed, but some 
evidence has been obtained showing that the reaction 
can be brought about by the catalytic action of 
dicarboxylic amino- or ketoacids, added in small 
amounts and functioning as inte amino 
nitrogen carriers. The above date indicate that the 
dicarboxylic amino- and ketoacids pve play an 

intermediary 
some analogy to the 
icarboxylic acids in 


A. E. BRAUNBTHIN. 
M. G. KBITZMANNM. 
Laboratory of Oxidation-Reduction Processes, 
t of Metabolic Research, 
All-Union Institute of Experimental Medicine, 
Moscow. July 25. 


1 Bull, Biol. a Med. Esper., Moscow, 3, 2390 (1037). Denis, 


2, 242 
J. Biel. Chem., 197, 506 (1034 Hertat, J. 

230 (1936). usa 

agnor! und "Brent-Gyórgyl, Dewisch. Med. Weshenschr., Wo. £7 


catalytic funotion of the a 
tissue respiration. 


Meteorites: the Number of Pultusk Stones, and the 
Spelling of “Widmanst3tten Figures" 

(1) In Naruza of July 17, Dr. Stenz! expresses the 
opinion that not more than 8000 stones fell 
near Pultusk in the famous meteorite shower of 
January 80, 1868, and that only a curious mis- 
poss eg Oeo ayas Jed d 
quo number of 100,000 stones. 

The Pultusk fall is of special interest, being one 
of the very few—six or seven—oases in which the 
orbit of a meteorite could be calculated; according 
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to the astronomer Galle’, for the Pultusk stones a 
hyperbolic velocity, hence an extrasolar origin, is 
proved. Furthermore, from the acoustic and optical 
phenomena of the fall he concluded that the stones 
were not fragments produced by an “explosion” in 
the atmosphere, but had already en the solar 
system as a shower. The question as to their approx- 
imate number is, therefore, of some importance, and 
it may be permissible to quote a few statements from 
the literature which seem clearly to contradict Dr. 
Stenz’s drastic reduction of the . 

The well-bknown Bonn mi dealer, Dr. A. 
Krantz, procured 34 kgm. of the stones*. Hoe asoer- 
tained that 1 kgm. contained some 210 stones with 
& perfect crust‘, this being proof that all the stones 
he counted had fallen as separate unite, although 
some did not weigh more than & gram. It follows 
that this one dealer posseased more than 7000 stones, 
that is, more than twice the number Dr. Stenz 
ascribes to the whole fall. Altogether 200 kgm. were 
secured?, representing—on the basis of Dr. Kranbz's 
statistios—some 42,000 stones. In the shower the 
smaller stones were obviously more numerous than 
ane would infer from some collections, for which the 
bigger ones were preferred; but, for example, Dr. 
Melion’s description of the 125 Pultusk stones in his 
possession’, of a total weight of 1150 gm., shows still 
the marked preponderance of the small type (86 
stones of leas than 7 gm.). 

Now, considering that in the shower of stones the 
majority only weighed a few so-called 
“Pultusk peas"—aend that the covered an area’ 
of 17 km.x6 km. of rough and partially flooded 
land’, the assumption that the total number was 
two or three times the number of stones recovered 
is very conservative. Vom Rath‘ even thmks it 
possible that several hundred thousand stones fell. 
There is certainly no reason to change the usually 

round figure of a hundred thousand for the 
3000 of Dr. Stenx. 

One gram was apparently the smallest masa anyone 
in the Pultusk area called a “stone” and th 
worth picking up, but Galle! may be right in asgum- 
ing in the original shower the presence of “innu- 
mer&ble" smaller particles. 


(2) For more than a century the well-known etching- 
patterns on iron meteorites have been called ‘“Wid- 
manstátten figures’, after their discoverer, Alois von 
Widmanstátten (1754-1840). He, however, person- 
ally publishéd nothing on the subject, but left this 
duty to his friends. Four years ago, Dr. Spencer’, 
in a very thorough survey of meteorite literature, 
za rape desk ope Nube ore aly 
was not conamten ‘tt” sometimes 
by “dt”, the “a” per “o”, and so on, and stated that 
all the various forme hitherto used m the 

of the family name being Wi 
ollowing Dr. Spencer, writers on meteorites 
in Great Britain’ and abroad? begin to speak of 
“Widmanstetter figures”. 

,, at oottainly no use trying to dooido whether ‘tt 

r "di", “á” or “o” is the more correct spelling of 
an Austrian namo of a hundred years ago ; as these 
differences are not audible in pronunciation, both 
ways of writing were then considered as equivalent. 
The “r” instead of “n” at the end of the namo is a 
somewhat more serious difference. A study of the 
history of this particular family showa that for 
decades both forms occurred; but Cohen, who was 
already aware of this discrepancy, on the authority 
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of Wurzbach's dictionary”, declares in his ‘“Meteo- 
ritenkunde’”" that the discoverer of the etohing- 
figures. himself usually wrote '"Widmanstütten" and 
therefore this form ought to be chosen. In view of 
Dr. Spencer’s publication, I asked friends in Vienna 
and Grax to inquire anew about the form of the name 
personally by the scientist. They went rather 
fully into the question and completely confirmed 
Wurzbach's and Cohen's statement. Official dosu- 
ments are still preserved which mention Alois von 
Widmanstétten as the owner of a house in Graz, 
as the inventor of a balance, eto. 

Keepers of meteorite collections may be glad to 
learn that there is, therefore, no reason to alter the 
hundreds of labels bearing the name Widmanstütten. 

F. A. PANNTH. 

Imperial College of Science and Technology, 

London, 8.W.7. i 
r August 5. 

1 Benz, E., NATURE, 140, 118 (1937). 

* Galle, J. G., Abhandl. d. Sokissischen vateridad, Cultur, p. 79 
(Breslau, 1868). - 

I EUR B: De Meteoritoen ta ampie S P: Sa ER 


‘vom Rath, G., “Ueber die Meteonten von Pultusk ım K 
Polen", Festeohrift 


Gesell, fuc Naturkunde, p. 135 (Bonn, 
5 “Tite Meteortten des Dr. Jos. Melion’’, p. 7 (Bränn, 1899). 
. A., “Die Meteortten vor und naoh ihrer Ankunft auf die 


Erde”, p. £2 (Wien, 1903). 
tombée le 30 Janvier 1868 aux environs 
da la Yla de PoHME, CUDHMe par la Haute Beola de Varsotie (L928; 
Meunier, &., *, p. 491 (Parts, 1884). 
* Spencer, L. J., Mineral. Aag., $3, 339 (1933). 


"For example, Heide, F., ‘Kleine ^, passion 
(Beritn, 1034). 


2 von Wi O., “Biograph. Lexikon d. Kaiserthume Üeterrexoh", 
p. 268 (Wien, $ 
n Coben, B., '"Meteoritenkunde", I, p. 40 (Stuttgart, 1804). 


Response of the Pigeon Crop Gland to Prolactin: 
Inhibition by CEstradiol Monobenzoate 
Riddle and Braucher! showed that injections of 
the hypophyseal lactogenio hormone, prolactin, dis- 

by Stricker and Grueter’, will cause growth 
of the crop glands of the pigeon. In view of the fact 
that established lactation is inhibited by administre- 
tion of cestrogenic hormones*4, it is of considerable 





interest to determine whether or nob simultaneous . 


administration of owtrogens will affect the response 
of the pigeon crop to prolactin injections. 

Two groups of 24 young pigeons of ‘homer’ type 
were used. Each bird was given six daily subcutaneous 
injections of 1 ml. of a solution E of 
prolactin. For the gift of this material, which was 
prepared by the method of Bates and Riddle, 
omitting the final i à we are indebted to 
Dr. F. G. Young. In addition, on the fifth day before 


followed by similar injections on the day of com- 
menoement of prolactin treatment. The other 
(control) group received equivalent injections of 
sesame oil alone. Twenty-four hours after the last 
injection the birds were killed and weighed. The 
sex of each -was determined and the crop glands 
dissected out, fixed in Bouin’s fluid and weighed 
from 70 per cent alcohol after pressing in muslin. 
The mean weights of the crops in mgm. per 100 gm. 
Soay wagi ob ling eco tye in the tore 
ing table, the resulta for the two sexes being given 
seperately. The crop gland region in the normal 
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pigeon usually weighs about 300 mgm. per 100 gm. 
body weight. 


Male Female 
Xo. of det b d Mo. of NÉ or nee: 
mdi 7 EE St 
premier 9 680 (+67) 16 830 (+50) 
Sesame 7 1490 (+108) 17 1080 (+47) 
The 


oll 
figures given in parentheses are probable errors of the means 
against whieh they ale entered. 

In both sexes administration of oestradiol mono- 
benzoate caused a marked inhibition of the crop 
gland response, the mean inhibition amounting to 
about 54 per cent m the males (P = 1: 2,500)* and 
about 28 cent in the females (P = about 1: 40). 

This di oe between the sexes in the degree of 
inhibition (sex-difference statistically significant at 
P — 1:140) is for the most part accounted for by 
the fact that in this experiment the reaction of the 
control birds to prolactin + sesame oil was signifi- 
cantly greater in males than in females (P = 1: 180), 
while in the group receiving œetradıol monobenzoate 
the differance between the responses of the two sexes 
was negligible. i ; 

It is noteworthy that the group reoeiving cestradiol 
monobenzoate lost on the ave 7-1 per cent of 
body weight in the course o the experiment 
(P — 1:90), although the control group on 
the average 6-7 per cant (P — 1:210). In both 
groups the mean change in body weight was some- 
what greater in the females than in the males. — 

Since the prolactin response of hypophysectomized 
pigeons appears to be either nil’ or considerably leas 
than that of intact birds? it is possible that œstradiol 
monobenzoate inhibits the response by way of the 
pituitary. 


The National Institute for 
Research in Dairying, 

















B. J. FOLLEY. 


PaAvL WHITE. 


*P-Probability that an affect at least as 
effect should have arieen purely as an accident of random 
Bee Fisher, R.A., “Statistioal Methods for Research Workers” f 


1 Riddle, O., and Braucher, P. F., Aser. J. Physiol., 87, 617 (1981). 

1 Stricker, P., and Grurter, F., O.R. Bec. Biol. Paris, 99, 1978 (1928). 

* Jongh, 8. H. de, Acts brew. nesri. Physiol., 8, 52 (1083). 

“Robson, J. M., Quart. J. Emp. Physiol, 9A, 337 (1085). 

* Folly, B. J., Biochem. J., 30, 2202 (1086). , i: 

* E. W., and O., J. Pharm, and Eap. Therap., 
aia a 

1 Gomez, E. 
5, 59 (1936). 


* Schoo! J.P. O., and Bates, R W., Prec. Sec. Kap. 
Bi RY 3e. 4068 (eT 


T, and Turner, C. W., Prec. Soc. Bep. Biol. N.Y., 


Some Interrelations between Bivalve Spatfalls, 
Hydrography and Fisheries 
IN a study of the intensity and distribution of 
spatfalls of Cardium edule on the Cark sands in More- 
cambe Bay, it was found that the heaviest falls occur 


described locally as Wiss "—a8ni 
shelter a stretch of ground from prevailing winds. 
The heaviest falls occur at about the half-tide level. 
The fall of spat is contemporaneous with consider- 
able depositions of fine sand intermingled with some 


506 


detritus, and larvs and post-larvse of various other 
organiams such as Polydora, Macoma, other bivalves 
and worms. Such settlements form a densely popu- 
lated mud or slutch. The same phenomenon occurs 
in the Dee estuary. In winter the alutch disappears. 
It is clear that the Cardium and other organimms- 
become concentrated and precipitate out of the 
plankton in localities where slack and eddy waters 
occur. As many as 100,000 young Cardium per square 
metre may ooour in the centre of such areas!, with 
iminishing concentrations towards the periphery of 
i and low values outside them. 
ition of these conditions at once suggested 
n with those found by Davies’ on and near 
the Dogger 


the 


Bank. Here concentrations of the fish- 
food, Spisula truncata, up to 8,250 square metre 
occurred in the centre of el or ovoid areas, 
with diminishing numbers to periphery in each 
case. This distribution resembles that of Cardium 
and other organisms in Morecambe Bay, and it was 
suspected might be brought about in & similar way, 
namely, by the concentration of the planktonic forms 
in eddying waters over and around the Dogger Bank. 
Recently Tait’, in investigating the surface drift of 
water in the North Sea, finds stream currents giving 
rise to eddies or swirls in several localities, including 
one on the north-east’ of the Bank. This 
eddy practically overlies the part of the Dogger Bank 
where Davies found the t spatfalls of Spisula. 

here can be Liftie-ddubt-that lemónee «quantities 
of larval fish foods in the form of bivalves and worms 
become concentrated in these swirls or eddies. Where 
sub-surface conditions are suitable as over the Dogger 
Bank, in the Moray Firth, in the mid-cast Scottish 
coast and other areas, the larvse settle ‘out of the 
plankton to form rich feeding grounds for flah. We 
have therefore now & rational explanation of how 
such grounds are formed, and a olear indication of 
where to find tham. On natural oyster beds oyster 
larvæ also tend to settle most frequently (a) where 
eddies form, as at the junction of a aide stream with 
the main one, as well as in eddies formed along the 
shores of the main channel, and (b) in other regions 
of relatively still water‘. 

In the recent planktonic studies in the south- 
western North Bee by Savage and Hardy* and 
Savage and Wimpenny*, only the aree of the drift 
west and south-west of the Dogger Bank was investi- 
gated, and it is a reasonably safe prediction that an 

rich planktonic area remains to be dis- 

i eddy over Gis norih dasterh region of 
the Dogger Bank. This eddy is not stationary, so 
that spatfalls may settle out in different but adjacent 
places, as is apparent from Davies’s iflably pains- 
taking research. These indicate, moreover, 
that the eddy over the Bank may extend 
sometimes from the surface into deeper water— 
bebly during certain seta of tides when bivalve 
are to settle—or may enclose a body of 
relatively still water at all depths. 
J. H. ORTON. 


1 Orton, J. H., “James Johnstone Memoria] Volume” (1934). 
e ee ee Afin. Agric. and Fish., IT, 6, 2 (London, 


* Tatt, J. B., Fisk, Scotland, Sci. Invest., Xo. 1 (1937). 

* Orton, J. H., “Oyster Biology and Oyster Culture”, p. 185 (1937). 

s Savage, E. I, and Hardy, A. O., Fish Inser., Min Agris. and 
Fish., 11, 14, 2 (1034). 

* Be. E. XL, and Wimpenny, EB. 8., Fisk Insent., Min. Agric. and 
Pik, Th 15,1106. 
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Consumption of Oxygen in Sea Water under Controlled 
Laboratory Conditions* . 
Dunine a recent hydrographical oruise of the 
Atlantis, the oxygen consumption in samples of water 
taken from eighteen levela between surface and 4,600 
metres depth at Station 2886 (82° 19’ N., 65° 59’ W. ; 
June 19, 1987) was determined under controlled lab- 
oratory conditions. Two glass bottles (with - 
glass stoppers) were filled from each of the Nansen 
water bottles as soon as they were brought on deck ; 
one set of eighteen samples was stored at a tempera- 
ture of 11° in an electric refrigerator and the other set 
at & temperature of 24° in the laboratory, After ten 
days of storage in darkness, oxygen contents of the 
two sete of samples were determined and subtractions 
of these values from initial oxygen oontenta of the 
samples gave results we have termed oxygen oon- 
sumption. 
Oxygen consumed (0.0./lthre/ year) 











o 1 a 3 4 5 6 


Oxygen (o.c_/ittre) 
Fig. 1. 


OXYGEN CONSUMPTION IN O.C. PER LITRE PER YEAR 
(OBTAINED BY MULTIPLYING MRAN DAILY VALUES 
BY $65) FOR VARIOUS DEPTHS SHOWN BY HORIZONTAL 
LIMES REFERRED TO TOP SOALE; VERTICAL DISTRI- 
BUTION OF OXYGEN, RIGHT OUERVE REFERRED TO 
BOTTOM SOALB; VERTICAL DISTRIBUTION OF TMMPNE- 
ATURA, LEFT CUEVA, EAFNRRED TO TOP SOALE. DaTA 
TROM Ailantis Sration 2886 


The oxygen consumption at 24° ranged from 0:058 
to 0-185 c.c. per litre per day, and at 11° it ranged 
0-020 to 0-069 c.c. per litre per day; higher values 
characterized water from levels below 1000 metres 
depth. The average oxygen consumption of all 
eighteen samples incubated at 24° was 0:1224 o.c. 
per litre per day, and for those at 11? it was 0-0487 o.c. 
per litre per day. 

In an attempt to estimate what the oxygen con- 
sumption would have been if the les of water 
had been incubated at their observed 
temperatures 9^ situ (Fig. 1), it was assumed that the 


* Contribution Mo. 151 from the Woods Hole Oceanographic 
Institution. 
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variation in oxygen consumption with temperature 
(between 25? and 2?) was of the form : 

A 
(1) In k o p! 
which equation after differentiated and then 
Cees been we Due E dn. end Bo Ti 
resulta in & form of the Arrhenius equation : 


be (1 =a) 

(2) In n R, T)’ 

which frequently te in a satisfactory manner 
the effect of temperature on biological reactions over 
limited temperature ranges. 

Upon determination of the constant Q (R is the 
gas constant) from the average consumption values 
at 24° and 11°, each of the 18 pairs of values obtained 
at these tamperatures were reduced by means of the 
Arrhenius equation to values oorrespondmg to 
observed temperatures (range 25°-2°) at the depths 
from which the samples were taken, and the means 
of each pair of values (after multiplymg by eek &re 
plotted against depth in Fig. 1. It is realized that 
this method of extrapolation may not hold for this 
particular phenomenon over the entire temperature 
range of 25° to 2°, but it does furnish an approxi- 
mation. 

The resulta (Fig. 1) after reduction are too high, 
particularly in the deeper levels, to be used in esti- 
mating oxygen consumption in situ in the water 
column itself. For example, at Station 2886, water 
from the minimum oxygen layer (lees than 60 per cent 
saturated, oocurrmg approximately between depths 
of 700 and 1000 metres) had an average daily adjusted 

oxygen consumption of 0-0868 o.c. per litre, which is 
about 82 times greater than the value of 0-42 0.0. 
per litre per year previously estimated for this layer ; 


and water from between 1000 and 2000 metres had. 


an adjusted daily consumption in the laboratory of 
0-0385 0.0. per litre, which is more than 100 times 
greater than the more reasonable previously estimated 
v&lue of 0-103 c.c. per litre per year for this part of 
the water column. 

Thus, it appears that conditions in the see, other 
than temperature, restrict the rate of oxygen oon- 
sumption, and the above results are of interest since 
they indicate the potential rates of oxygen oon- 
sumption throughout & water column of the sea when 
ita equilibrium is disturbed by laboratory conditions. 

H. R. Bwa. 
Woods Hole 
Oceanographic Institution, 
: Mass. 


August 2. 


Role of Heteroauxones in Legume Nodule Formation, 
Beneficial Host Effects of Nodules, and Soil Fertility 


ForrowrNa identification of f-indolaoetie acid? 
as a constituent of ether extracts of cultures of 
RM&obium phaseoli in dextrose-bacto-tryptophane 
and in dextrose-bacto-tryptophane-peptone broths, 
these crude extracta were tested for auxones by 
applications to ooleoptilee of Avena, and to hypo- 
cotyls and internodes of Phaseolus vulgaris, var. Red 

. The tests were strongly positive. Thus 
far we have been unable to determine whether 
B-indolacetio acid is the only heteroauxone in tho 

ions because of the scarcity of material: 

er, extraction of nodules of spontaneously 
infected Red Kidney bean plants first with acidulated 
95 per cent aloohol (m which the nodules were ground 
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with pumice) and then with peroxide-free ether has 
yielded ions which feebly affect growth of 
ooleoptilea of Avena and of hypocotyls and mternodes 
of the Red Kidney bean. Thimann’s? method of 
extraction with acidulated chloroform probably will 
reveal & higher auxone content. Possibly the lot of 
nodules extracted was too old on the average to give 
a maximum a&uxone yield and possibly the sample 
used (50 gm.) was too amall. Work is under way 
with larger and younger samples and with other 
methods of extraction. Testa with ferric chloride, 
hydrochloric acid and amyl aloohol indicate p-indol- 
acetic acid as a nodular constituent. Unfortunately, 
the test is made with difficulty and uncertainty 
because of the dark colour of the crude extracts. 
Until more material and better testa are available, 
it wil be impoemible to identify B-indolacetic aoid 
more positively or to determine whether the extracts 
contain growth substances other than §-indolacetio 
acid. 

In conjunction with our findings! that pure B-indol- 
acetic acid, applied in different concentrations and 
amounts in lanolin paste to primary roots of Red 
Kidney bean induces: (1) positive bending; (2) 
coiling ; (8) retardation or suppression of root elon- 
gation ;* (4) premature and excessive lateral root 
initiation ; (5) local diameter increase and nodulation, 
and with Thimann’s* findings that pea nodules are 
hyperauxonic in relation to normal healthy pea roots 
and that B-indolaoetio incites nodulation in roote of 
Pisum sativum, our new findings indicate that 
B-indolaoetio acid is one of the chemical agents, if 
not the agent, responsible for incitation of a Ee a 
in susceptible hosts by Rhizobium phaseoli and other 


nodule-forming o 
The relative yields of total’ crude extracte 
from equal weights of nodules and of healthy roots 


as well as the greater growth-affecting capacity of 


“the former, indicate hyperauxony for the nodules. 


These observations, together with Thimann’s® report 
that nodules of pea have a greater auxone content 
than non-infected root tipa of the pea, seam to sup- 
port the hypothesis: that tumours (including callus 
and galls) are brought about by local hyperauxony. 
This may be due to &utoeuxones, to heteroauxones, 
or to both added to the normal autoauxone content. 
Coupled with our earlier findings! that f-indol- 
acetic acid applied experimentally to the bean may 
augment or be m part a substitute for its autoauxonss, 
the results reported here suggested the hypothesis 
that the beneficial effects of suitable concentrations 
of B-indolaoetio acid and other auxones acting as 
hetercauxones may account in part for the charac- 
teristicelly beneficial effects of: (1) nodules for some 
host plante ; (2) green manuring with nodule- 
plants ; (3) fertilizing with manures rich in dung 
urine, or with compost; (4) humus soils; and (5) 
mycorrhizal fungi for some host planta. 
This research was supported in part by a grant 
from the Rockefeller Foundation to the University of 
. Miss Virginia E executed the growth 
tests. Prof. F. C. Koch use of space 
and equipment of his biochemical laboratory for 
execution of the extractions. 
Guoras K. K. Linx, 
Hull Botanical Laboratory, 
University of Chicago. 
July 29. 
o, E X- E Wüeor, H. W., and Link, A. DeS., Bet. Gar, 


ere E 4 J. Gen. P. 18, 23-3 (1934) 
* Thimann, K. V., Proc. Wat. . Sel, 88, 511-514 (1938). 
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Structure of a New System of CO Bands 


Ix & previous note! the discovery of a new system 
of red-degraded CO bends, placed just before the 
heads of the violet-degraded Third Positive system, 
was reported. Inspection and measurement of high- 
dispersion spectrograms now show that the new 
bends have a structure appropriate to a ?*Z:—* TT band- 

the lower state being the a*I state, which is 
the usual final state of the triplet systems.’ The 
upper *2 levels of the new bands lie about 88705 cm.-1 
and 85885 om. above the CO ground state; they 
have observable spin-splittngs and rotational con- 
stante B'«0-7 to 0-8 am.-'. The system may tenta- 
tively be designated as fall. It may be 
considered, however, as probably due to transitions 
from the higher vibrational levels of a^?X to the 
lower vibrational levels of a'H. For, within the 
heights of the initial levels f'Ł of the. new bands 
oocur also tbe initial levels bE of the Third Posi- 
tive bends, and the latter are strongly perturbed, as 
has already been established’, by vibrational levels 
of the aX state, for which we have predicted term 
values and rotational constants of the magnitude 
now observed for the new bands. 

Rotational analysis and details will be pyblished 


shortly elsewhere. R. Soman. 
L. Gund. 
Physical Institute, 
Royal Hungarian University, 
Budapest. July 81. 


1 Sebmid, R., and Gero, L., Meturwiss., 98, 90 (1937). 
* Betunid, B., and Gero, L., Z. Pkye., 106, 35 (19037) 106, 205 
(1937). 


L-Emission Bands of Zinc, Copper, Nickel and Cobalt 
I mava studied the intensity of the D-emission 


bands of metals from Co (27) to Zn (80). The appara- , 


tus used was & vacuum h using & bent 
crystal of mica, and the source of the radiation was 
an X-ray tube. 
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It is well known that the L-emission bands are 
emitted when My, y-electrons make transitions into 
the Ly, m-levels (Lan and (L4). There are also 
transitions of  N;-eleotrons into the In, prlevels. 
For these metals the N;- or 4s-electrons are the oon- 
duction electrons, and occupy levels which overlap 
in energy those of the My, v- or 8d-electrons,? Thus 
the observed bands represent transitions of both 
8d- and 4s- electrons. But for copper and xino, un- 
fortunately, the short wave-length ends of the bands, 
which are probably due to the 4s-electrons, are 
completely masked by satellites, which are strongly 
enhanced by the reorganization of the atom on 
account of the Auger effect), Lr-Lm. 

The position of the short wave-length edge of the 
L«-bends may be estimated from the L-abeorption 
spectra, and is given by the wave-length of the slope 
of the &beorption curve near the minimum abeorption. 
, For oopper, we can deduce from the a ion curve 
of Sandstrom‘ that the edge of the L,-emission band 
is given by the arrow marked on Fig. l. From the 
comparison of the L-emission and absorption bands 
it is obvious that the width of the La-band is about 
5 ev. 

' J. FAnrwmMAU. 


a Beo Mott and Jones, ‘The Theory of the Properties of Metals and 
Alloys” (Oxford, 1996), p. 191. 

* Bee Ooster and Kronig, Physics, 8, 13 (1935). 

t Bandetrim, A., Thesis, Uppsala (1985), 


M-Emission Bands of Zinc, Copper and Nickel 

Wa have had the rbunity of seeing Dr. 
Farineau’s letter before it was sent to prese. We 
have recently observed the M-emiasion bands of 
‘nickel, copper and xino metals, and ib seems worth 
while to add & note, since the two seta of resulte, 
especially taken together, allow one to draw certain 
oonolusiona about the structure of the 8d- and 
4s(conduction)-electron bands in these metals,  ' 

Our plates, taken with a concave grating spectro- 
graph m the region,180-210 A. and with an X-ray 
tube run at 
3,000 v. as 
source, give re- 
sults which, on 


a scale of 











1015 ev. 








Fig.1 


To obtain the actual intensity distribution of the 
emitted radiation, the plate was calibrated by a 
method already described’. The curves giving the 
intensity of the L4 bands against energy (in electron- 
volts) are shown in Fig. 1. 


energy, are al- 
most identical 
with Farineau’s 
L-emission 


probability 
factors, the 
curves repre- 
sent features of 





the density- 
fanctions of the 
combined 3d- 
conduction- 
levels of the 
metale. We also obtain for zino and copper the peaks 
marked «’ and a’ by him. But, contrary to his oon- 
clusion, when we compare the wave-lengths of pointe 
on the M-emisgion bands with the wave-lengths of the 
M-a&beorption edges which we have determined!, we 
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arrive at the definite result that for both copper and 
zino the peaks marked a are part of the main emission 
band, only the «” peaks being satellites. Also it 
would, in the present case, be difficult to understand 
how the Auger mechanism could account for more 
than one satellite. A wave-length error, either in the 
L-abeorption or the L-emission band of copper, seems 
the most likely explanation of the discrepancy. 

If the a’ are to be included in the mam 
bands, the shapes of the L- (or M-) emission bands, 
free from satellites. can be fairly accurately gauged 
from Farineau’s Fig. 1, except in the case of xino. 
Two pointe of interest stand out. (1) The curves 
show the shifting of the main peak (certainly due 
to Sd-electrons, which form a shell, moomplete for 
cobalt and nickel but complete for copper and zino) 
towards the low end of the band as we pese 
from nickel to zinc. It is true that the resolving power 
of the method is not very good, being limited by the 
Auger ing of the excited state. The unsharp- 
ness of the high-energy edge of the main bands gives 
a measure of this broadening. (2) The total breadths 
of the bands obviously represent the energy-spread 


» 
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of the conduction (4s) electrons. For copper, it may 
be taken as 8} volts, including the a’ peak, but 
correcting for the unsharpness of the edge. It is 
found that this is only & little greater than the 
breadth of 7 volts calculated, assuming one conduction 


copper 
structure and almost the same lattice constant. 8o, 
from the present pomt of view, they differ only in 
the number N of conduction electrons per atom. 
Since the bend-width is proportional to N^, the 
energy -spread (6 volts) for the nickel band allows us 
to determine N for nickel as 0:59. This agrees 
excellently with the value postulated to explain the 
magnetic properties”. H. W. B. SKINNER. 
J. E. JOHSBTON. 
H. H. Wills Physical Laboratory, 
University, Bristol. 


Aug. 18. 
; Skinner and Johnston, Prec, Rey. Son, di, 18, 420 1987). 
“See O'Bryan and Skinner, Phys. Rev. ). 
* Bee Mots and Jones, '"Tbe Theory of the of Motels and 
Alloys", chap. vi. 


Points from Foregoing Letters 


AN account of the Kyoto University expedition to 
Pent to observe the total solar eclipse of June 8, 1987, 
is given by Prof. Issi Yamamoto, who states that 
excellent photographs showing the structure of the 
inner corona were obtamed by means of & ten-metre 
camera. : 

A graph showing that the resistance of xinc-blende, 
after excitation by blue light and ‘quenching’ by heat 
or infra-red light, decreases linearly with time is sub- 
mitted by Dr. A. L. Reimann. The author infers that 
the electrons experience increasing difficulty in finding 
‘positive holes’ to combine with as quenching pro- 
ceeds. The linear rate of decay of the phosphorescence 
of xino-blende, the author states, also agrees with this 
view. An outline of a mechanism of conduction is 
sketched, which seems necessarily to follow from the 
decay data, together with the results of early work 
on other photo-conductivity phenomena by Gudden 
and Pohl. 


Drs. F. G. Mann and A. F. Wells show that aliphatio 
trialkyl phosphmes and arsines unite with cuprous 
and argentous iodides to give fourfold molecules, 
[R,P(As)-Cul], and [E,P(As)-*AgI], the structure 
of which has been determined in detail. Aurous 
halides give, however, the simple compounds of type 
[B,P(As)--AuX], the phosphine members of which 
can be distilled without decomposition. 

Prof. K. C. Bailey states that a gas flame 5—6 inches 
high oen be extinguished by a jet of coal gas from & 

i , without the jet being ignited. He mfers 
that coal gas from & cylinder, bursting during a fire, 
may extinguish the fire locally; and thus make an 
opportunity of mingling with the air, and forming an 
explosive mixture, possibly with disastrous results. 

Further work by Prof. A. E. Braunstein and M. G. 
Kritzmann on the transference of an amino group 
and two hydrogens from glutamic to pyruvic acid 
(with the formation of alanine and ketoglutaric acid), 
shows that the reaction is a reversible one. The 
enzyme responsible for the process occurs in various 
organs (muscle, brain, liver, ete.). The exchange of 


amino group and hydrogen atoms takes place between 
other similar molecular couples, provided either the 
amino- or the ketoacid bas two carboxylic groups. 

Prof. F. A. Paneth brings evidence to prove that 
the number of stones, of one gram weight and heavier, 
in the Pultusk meteorite shower was of the order of 
100,000. He also discusses the correct spellmg of 
*Widmanstütten figures" (etching-patterns on iron 
meteoriteg). 

It has been found that prolactin, a hormone 
stimulating milk production, will cause h of 
the crop glands of the pigeon. Drs. 8. J. Folley and 
P. White now find that if the pigeons are previously 
given injections of one of the female sex hormones, 
cestradiol monobenzoete, a marked inhibition of the 
crop gland response to prolactin is observed. 

Prof. J. H. Orton states that the spatfall of the 
cockle is observed in localities where slack and 
eddy waters occur, that is, where tidal streams meet 
or where banks shelter & stretch of ground from pre- 
vailing winds. As many as 100,000 young cockles 
per square metre may occur in the centre of such areas. 

The consumption of oxygen in sea water (that is, 
the amount of oxygen disappearing after ten days 
from samples of sea water obtained from various 

and kept under controlled laboratory oon- 
ditions) has been determmed by H. R. Seiwell. It 
appears that conditions in the see, other than tem- 
perature, restrict the rate of oxygen consumption as 
found in the laboratory, since some of the results 
obtained, particularly for the deeper levels, are much 
too high as compared with previous estimates. 

Prof. George K. K. Link reporte that Rhizobium 
phaseoli, the bacterial incitant of nodulation of bean 
roots, produces the heterosuxone f-indolacetic acid 
when grown in puro culture in tryptophane-contain- 
ing broths. He finds also that nodule extracts con- 
tein f-indolacetic acid, which may account for nodule 
production and for the beneficial effecta of green 
manurmg with nodule-bearmg planta, and of humus 
soils, manures and mycorrhizal fungi. 


. ribe tied to ri 
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Research Items 


Canoes of Oceania 


De. A. 0. Happow and Mn. Jamas HORNALL have 
made & detailed study of the canoes of Oceania, of 
which the first volume by Mr. James Hornell, dealing 
with the canoes of Polynesia, Fiji and Micronesia 
(Bernice P. Bishop Museum, Honolulu, Special Pub- 
lioations 27) is based in on personal investigations 
in certain of the i in 1924-25, in part on an 
exhaustive and critical examination of referenoes in 
early travel literature with ite illustrations, as well 
as of the models which sre preserved in museums. 
References in early literature are usually madequate, 


while the illustrations and the models are often in- 


accurate. Problems of distribution and dispersal will 
be cansidered by Dr. Haddon in a third volume. 
From the present oollectian of facta certain general 
conclusions as to population movements in Pélynesis 
emerge. Two classes of vessel have to be taken into 
account, the outrigger and the double canoe. In 
outrigger canoes, in addition to rig and form of hull, 
the number of outrigger booms and the method of 
attachment to the float must be considered; in the 
double canoe the form and relative proportion of the 
hulls. The fundamental canoe types are reducible 
: to three: (1) Proto-Polynesian, in which the hull 
inalined 


by i 

mun ba d e (2) 
Melanesoid-Polynesian, with head low and stern 
curved up high, profusely ornamented with carving, 
the gail a primitive sprit-sail, or sub- 
triangular; (8) Tangaroan, plank-built hull with 

the planks sewn together through 
holes, rigged with a primitive lateen sail. "This third 
type was probably introduced by an Indonesian 
people who worshipped Tangaroa. From the evidence 
of the canoes it may be argued that the Proto- 
Polynesians reached Polynesia direct from Indonesia 
by way of Micronesia ; and not after ing along 
the shores of the Melanesian Islands as is held in the 


generally accepted view. 


Fishes of Paraguay 

A REMARKABLE similarity existe between the fish 
fauna of the Le Plata and that of the Amazon basin, 
and two explanationa have been offered: that the 
two faunas represent the same initial stock, which 
by migration over the marshy uplands between the 
Tapajos and the Paraguay or across the low divide 
between the latter and the Guaporé peopled the two 
river basins; or that the two faunas illustrate the 
parallel evolution of two distinct stocks. A contribution 
to & solution of the problem is made by Prof. Nathan E. 
Pearson, who has listed the fishes of the Paraguayan 
basins, and considers that it is unnecessary to assume 
parallel evolution to explain their Amazonian re- 
semblanoee (Pub. Calf. Acad. Sot., 28, 99; 1937). 
Migration i8 & sufficient explanation. Tho fishes 
entered South America some time during the Tertiary 
Period and crossed the low Amazon valley-and & 
highland divide to enter Paraguay. The Rio Guaporé 
and other tributaries of the Amazon seam to have 


afforded the migratory paths. At the present time, 
the possibility of such migration has cut off, 
ainoe the fall in the volume of the streams flowing 
from the of. Matto haa rise to an 
effective barrier, but the nature of the flahes on the 
two slopes of that barrier indicate that it is of recent 
origin. 
Life-History of Apophallus venustus 

FOLLOWING a Pa account of its morphology 
and taxonomy, T. W. M. Cameron has published an 
&ooount of the life-history and bionomics of the 
trematode, A venustus (Canadian J. Res., 
15, No. 2; 1937). This trematode is endemic in the 
Lower Ottawa Valley, and has been found in cata, 
dogs and racoons. It has also been found in the 
great blue heron, though not in several other species 
of fish-eating birda examined. The first host is an 
operculate snail, and the only ies discovered 
naturally infected was Goniobasis lwescens, in which 
the percentage of infection may reach 81:6. The 
metacercaria stage lives in the second host, a 
fish, and eleven out of twelve species of freshwater 
fish when eaten by cate under controlled conditions 
were fount to be capable of carrying infection. The 
metacercaris are t in the subcutaneous tissue 
or the muscles. adult in the cat lives principally 
in the ileum, and in the laboratory all infected cats 
lost their infection during the winter, so that the 
reservoir would appear to be the fish. 


Lac in Malaya 

ATrMMPTS to cultivate the lao insect (Laootfer 
lacca) outeide India have been made from time to 
time. The most recent effort has been tried out in 
Malaya and an account of the experiment is given 
by Mr. N. C. E. Miller in Scientific Series No. 19 
(1937) of the of Agriculture, Straits Settle- 
ments and F Malay States. Oonsignments 
of brood lac for the work were obtained from the Lao 
Research Institute, Nankum, India, in which country 
the insect has been pagated for several hundred 
years. Th tidy be added that about 35,000-3008 of 
shellac are exported annually from India 
to all parts of the world. The consignments received 
in Malaya were used to inoculate rain trees (Émisro- 
lobtum saman), Cajanus tndious, Zisyphus jujuba and 
plantation rubber trees. The outcome of the experi- 
ments wad inting. It was decided that the 
climatic éonditions in Malaya, i the high 
degree of humidity, and other circumstances are 
wholly unsuitable. The very young insects, or 
swarming larve, showed a promment tendency to 
colonize the host trees towards or on the main stems 
and to neglect the young growing shoota. Owing to 
this erratic behaviour and the rapid suberisation of 
the branches, they failed to survive. Another con- 
tributing cause of the failure was the prevalence of 
a chalcid parasite of destructive ities. These 
causes, and the inroads made by synthetic sub- 
stitutes for resins, are stated to have led to the 
abandonment of any further trials. ; 
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Endosperm and Embryo in Reciprocal Cereal Crosses 

Ix reciprocal crosses of planta with different 
chromosome multiplea, the more successful cross is 
usually the one in which the high chromosome 
number comes from the female parent. Messrs. J. W. 
Boyes and W. P. Thompson (J. Genet., 84, No. 2) 
discuss this subject in relation to cereals, recording & 


vulgare end T. durum, T. vulgare and T. dicocoum, 
T. spelta and T. monoooooum, as well as back-croases 
and croases between wheat and rye. Chinese wheat, 
unlike other varieties, can be readily oroesed with 
rye pollen. In the crosses low-chromoeame female x 
high-chromosome male, although there is a higher 
rate of endosperm growth, abnormalities m the en- 
dosperm are ae Gena These include nuclei of 
unusual sizes, ormal structure and i 
shapes, weakly ars d cytoplasm and persistent 
non-oellular regions. e reciprocal crosses do not 
show theee abnormalities, except in the widest 
croses. The embryo, on the contrary, is healthy 
in development in all except the widest croases, and 
(7 chromosomes) x wheat (21), fertilization rarely 
oocurs although the pollen germinates well on the 
rye stigma. In the back-croases P; female x vulgare 
ale; the end varies widely from normal to 
conspicuously ormal. This is attributed to a 
variable amount of chromosome unbalance, which 
is believed to be one of the causes of the differences 
in the endosperm of reciprocal crosses. 


Diseases of Ornamental Plants 


Tua Gardeners’ Chronicle of July 10 announces the 
appearance of two fungus diseases upon ornamental 
plants. Mr. D. E. Green directs attention to a downy 
mildew of caused by Peronospora 
Antirrhini.- The disease has been known in southern 
Treland, and has now appeared in England. It checks 
the growth of young shoots, has a tendency to curl 
the leaves downwards, and often causes the plant to 
send out many small shoots from the base. Messrs. 
A. Beaumont and P. H. Gregory describe a leaf-spot 
disease of Gerbera Jameson, & plant which can be 
grown outside for market in Devon and Cornwall. 
The fungus Ascochyta Geberas attacks the leaves, and 
produces brown spots with margins of purple. 
Pycnidia of the are embedded within the 
tissue of the spots. e disease appeared in Italy in 
1918, and has not since been described until ite 
oocurrence in Cornwall in 1986. 


Protective Spray Deposits . 

Tum efficiency of protective insecticides and - 
cides depends largely on the amount of spray material 
which remains on the foliage immediately after spray- 
ing, and the degree to which this resista the various 
agencies which tend to remove it. Fajans and Martin 
(J. Pom. and Hort. Sot., 15, 1, 1-24 ;. 1037) denote 
these two properties by the terms ‘initial retention’ 
and ‘tenacity’ respectively. They describe laboratory 
experiments from which are evaluated the effects of a 
ae of spray supplements, particularly wetting 

on initial retention and tenacity, the supple- 
Site beu Gidea pter eae ibo 
form of suspensions. In the majority of the systems 
examined, the initial retention of & suspension was 
found to be the same as that of the aqueous phase, 
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but in some cases the latter was reduced by the 
presence of the solid particles. This reduction seems 
to be related to an effect on the wetting and i 
properties of the spray, but is not independent of the 
nature of the surface sprayed. The tenacity of the 
spray deposit is dependent upon the characters of the 
spray supplement, the solid particles and the surface 
sprayed. Ib is comparatively higher on surfaces 

with and is enhanced by oils, both 


hydrocarbon and glyoeride. 


nem ! 
tenacity, whilst those like gelatine and lime 
casein, which yield residues insoluble in cold water, 
have a favourable effect. These conclusions were 
tested in the field by treatmg a crop of potatoes 
against blight (Phytophthora infestans) with cuprous 
oxide sprays to which ten different spray supple- 
menta were added. A high degree of correlation was 
obtained between the amounts of spray residue and 
the control of blight. 


Meteorology of American Floods 

THe unprecedented floods on the Ohio and lower 
Mississipp: Rivers last winter, coming so soon after 
the exceptional floods of March-April 1986 in the 
middle and north Atlantic States, have led C. F. 
Brooks and A. H. Tieesen to a study of the meteoro- 
logy of such floods. An account of their work has 
appeared under the heading ‘The Meteorology of 
Great Floods in the Eastern United States” (Geo- 
graphical Rev., 27, No. 2, April 1937) and has recently 
been reprinted as a separate paper. The flood of 
1987, with its monetary los of at least six hundred 
million dollars, is, acoording to these writers, the 
greatest American flood on record. They find that 
two meteorological features are common to all 
floods such as those of 1882, 1889, 1908, 1918, 1922 
and 1927, and those of the last two years, namely, 
“a rapid and continuing flow of moist tropical air 
into the country and & frequent and persistent eleva- 
tion of this tropical current by a colder air mass 
over the same region". This arises from a persistent 
anticyclone over the western part of the North 
Atlantio and another over the central or northern 
interior of the United States, or a little farther to 
the west. The one drives tropical air northwards, 
the other polar air southwards, and ascent of the 
warm air is contmuous and sometimes violent along 
the front between the two. The importance of the 
weather before the heavy rains that are the immediate 
cause of the flood is pointed out; a rapid run-off is 
favoured both by wet weather which saturates the 
ground and by severe frost that makes it impermeable ; 
on the other hand, dense vegetation and a dry soil 
or & deep cover of snow over unfrozen ground may 
entirely absorb five inches or more of rainfall. The 
fact that great floods are confined to the winter and 
spring is to be attributed to the vegetation that pro- 
teota the summer and autumn by hindering run-off 
and rapidly using ground water. 


Young's Modulus Apparatus 

Tom August issue of the Journal of Soientife 
Instrumenis contains a description of an interfero- 
meter apparatus for the accurate determination of 
Young's modulus over a wide range of temperature, 
devised by Mr. J. W. Cuthbertson of the University 
of Manchester. A bar of the material about 9 cm. x 


0-6 am. x 0:3em. is supported symmetrically on 
parallel horizontal knife edges about 4 cm. apart; the 
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load is applied by needle points, near the ends of the 
bar, which support a bar to whose centre the load 
is applied by weights’ or by & lever. The rise of the 


centre of the test bar is tranamitted by an invar. 
ae ee ee qd. of which are 
supported by hole and groove in & plate. The 


tripod carries the lower plate of an interferometer 
the upper plate of which is fixed. The interference 
bends in reflected light are obeerved in a microscope 
and the number which & fixed line, as either load 
or temperature is y changed, is counted to 
get the rise of the centre of the bar. The bar and its 
supports are ded in an oil bath by rods of 
invar bolted to mtal iron beams which carry 
the interference apparatus. A few typical results are 
given. 


Detection of Destructive Larve in Timber 


Iw the National Physical Laboratory Report for 
1986 (London: H.M. Stationery Office. 2s. 6d.) 
Dr. R. L. Smith-Rose, the head of the radio depart- 
ment, describes an acoustic-electrical i t for 
ing destructive larvæ in timber. At the request 

of the Forest Products Research Laboratory, he ex- 
plored the possibilities of applying microphone and 
amplifier technique to the detection of larve in 
specimens of timber. The first showed 
that there was little likelihood of the successful 

ion of a method of this kind to the detection 

SF ioe buie or cova erbe, owing to the 
faintness of the sounds concerned relatively to the 
associated background noises. Further experiments 
carried out when the specimens were housed in & 


specimen and a microphone was laid on each. When 
the specimen contained larv;, the noises made by 
these could in general be readily distinguished from 
the more uniform background noise of the amplifler 
itaelf. In some instances different larvæ could be 
distinguished by the differences in the sounds they 
made, A description of the equipment used has been 
prepared for publication. 
Reflection of Radio Waves in the Atmosphere 
THs well-established reflection of radio waves in 
the upper atmosphere takes place at apparent 
heights of 100-200 km. and it is generally believed 
that the damping effect of atomio collisions on ionic 
motion prevents reflection from ionized layers much 
lower than this. B. A. Wateon-Watt, A. F. Wilkins 
and E. G. Bowen (Proo. Roy. Soo., A., 161, 181) have 
now observed reflection from much lower levels. 
They used the pulse ique, refined so that & very 
short pulse was trensmi upwards and echoes of 
very short delay could be observed on a cathode ray 
tube. Continuous records and ‘map’ observations 
were both used. The observers were able to detect a 
series of reflections which they interpret as arising 
from a few layers at height about 10 km., possessing 
reflection coefficients of the order 0:7 (for 50 m. 
waves and vertical Incidence). The layers are fairly 
i in time and oocur both by night and by 
The records also reveal reflections from the 
Tita D reana (0-00. i: cand Romarate 
eric layers at about 80 km. A feature of D region 
reflection is the oocurrenoe of bursbe of 
reflection lasting a few seconds. appearance of 


NATURE 


SEPTEMBER 18, 1937 


& $0 km. reflecting layer has on several occasions 
been correlated with thunderstorms, and an appendix 
to the peper shows that the ‘runaway electrons’ 

by C. T. R. Wilson should be bent round 
y the earth’s magnetic fleld and might produce 
Jones tion OF une AITE equi The occurrence of 
these low reflecting layers may have some practical 
bearing on short-wave transmission and in particular 
on television phenomena. 


Concentration o£ Nitrogen Isotope 
By using the exchange reaction between am- 
monium sulphate and ammonia gas, H. O. Urey, 
M. Fox, J. R. Huffman and H. G. Thode (J. Amer. 
Chem. Soo., 59, 1407; 1937) have been able to 
concentrate the heavy isotope of nitrogen, N, for 
use in biochemical and chemical investigations. A 
solution of ammonium hate was pumped into 
the top of a fractionating oo under low pressure, 
ammonia was liberated from the salt at the bottom 
by addition of caustic soda, and the ammonia 
by a packed column. Ther ae to 
to the bottom of the column and escaped at the 
top. Asa result of a 18-day run, nitrogen containing 
2-54 per cent of SN was obtained, an increase of 
concentration of 0j-fold. The samples were analysed 
by the Bleakney mass spectrometer, giving an 
accuracy of 0:02 per cent UN. , 


Structure of Water 

Tua open tridymite-like structure of ice aa regards 
the distribution of the oxygen atoms appears to have 
been definitely established by Barnes, and Pauling’s 
explanation of the discrepancy between the entropies 
of ice calculated by Nernst’s theorem and statistical 
methods indicates that the hydrogens are unequally 
spaced between the Present theory, as 
developed by Bernal and Fowler and modified by 
Katxoff and others, considers li water at ordinary 
temperatures as having eeeenti & broken-down ice 
structure, permitting closer packing with a consider- 
able amount of oo-ordination persisting through 
hydrogen bonds. This co-ordination decreases with 
rising temperature or addition of electrolytes. Aooord- 
ing to Paulmg, two of the four hydrogens which 
surround a four-co-ordinated oxygen atom tetrahe- 
drally are bonded to it m much the same manner 
as in an isolated water molecule, while the’ other 


bie pak Soir are ab a greater distance (1:77 A. 
i of 0-99 A.) from the oxygen and essentially 
bonded to other oxygen atoms. The oxygen nucleus 
in ice has four oxygens tetrahedrally bonded at 
2-76 A., with a proton along each O—O axis. An 
examination of the Raman spectra of ice at 0°, of: 
water over a wide range of fares, and of 
deuterium oxide, has been made by P. C. Crow, J. 
Burnham and P. A. Leighton (J. Amer. Ohem. Soc., 
59, 1184; 1937). The resulta are interpreted on the 
basis of a model consisting of O—H oscillators per- 
turbed by various types of co-ordination. A semi- 
empirical treatment indicates that in ice at 0°, the 
four-co-ordinated structure predominates, but appre- 
ciable amounts of three- and two-co-ordinated 
molecules are present. Water is rather more than 
two-oo-ordinated at 25°-90°, and is slightly less 
co-ordinated than deuterium oxide, two-co-ordinated 
structures predominating in both liquids. . Little 
significance is attached to the existence of definite 
polymolecular structures such as (H40), (H,0),, 
frequently postulated as existing in liquid water. 
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Egyptian University Scientific Expedition to South-West Arabia 
By Dr. S. A. Huzayyin 


ETWEEN April and October 1980 the Egyptian 

University of Cairo sent out a scientific ex- 
pedition to Yaman gnd Hedieenent. It consisted 
of four members, and was intended to cerry out 
researches in the fields of geology, physiography, 
archæology, anthropology and entomology. The 
expedition covered a distance of some 2,500 kilo- 
metres and was able to carry out intensive researches 
at various localities both on the High Plateau of 
Yaman and in the interior of Hadhramaut. The 


- material brought back has not been studied in detail 


as yet; but & preliminary note oan be given here. 


GEOLOGY 


One of the expedition's mam aims was to work 
out certain problems connected with the geological 
history of the southern borders of the Red Sea. We 
worked at a number of points along the lines of 
ifting both south and west of the Yaman Plateau, 
where the old crystalline rocks (schista and granites) 
of the base were exposed under later (secondary 
and tertiary) sediments and ‘lavas. The successive 
horizons of the tertiary trapes of the High Plateau 
were examined and specimens collected. 
In north-east Yaman we worked chiefly on Jurassic 
limestones and Nubian sandstones, and a large ool- 
lection of fossils was made from the successive zones 
of the former. The interior of Hadhramaut was found 
to have a relatively simple structure and to consist 
mostly of Eocene limestones on earlier unfoasiliferous 
sandstones. We hope that new evidence from the 
lower part of the Eocene may throw useful light on 
the date of the trap voloanic series of tertiaries In 

PHYSIOGRAPHY 

Pleistocene geology proved to be quite interesting. 
We worked chiefty on the middle perte of the valleys, 
which were relatively independent of changes in base 
(sea) level. Two physiographic cycles were estab- 
lished, the first bemg by far the more pronounced. 
Valleys with sloping sides were first out and then 
filled with coarse gravels which now rise (usually 
in two or more terraces) to some 80 m. above the beds 
of the streams. Durmg this stage there was a good 
deal of lateral wash and erosion in the middle parte 
of the valleys, and this erosion was probably respon- 
sible for the sloping sides of the V-shaped valleys. 
The gravels were examined at & large number of 
exposures, but unfortunately they produced only one 
or two specimens of pre-Chellean appearance. 

The second physiographic cycle was associated first 
with the cutting of new steep-sided valleys emboiides 
in the older gravels, and then with the filing in of 
these new valleys with soft sediments of silt. De- 
pue end oh or regulis and there was very 

e lateral wash in the middle parts of the new 
valley-beds. The discharge during the depositional 

of the second cycle was much lees than that 
the depositional phase of the first cycle, as only 


soft gilb could be carried to the middle courses of 
the streams. The two cycles were separated by a 
phase which was marked by extensive volcanic 
activity, especially in north-east Yaman, where the 
lava spreads always cover the old gravels and underlie 
the silts. The second cycle da tolled by erosion, 
during which new torrential beds were cut mto the 
silts (sometimes producing a series of erosional 
terraces). There has also been a still more recent 
(historical) outburst of volcanic activity (on a much 
more limited scale), the accompanying features of 
which are still noticeable in hot springs, eto. 

We were able to associate the two physiographic 
cycles (or at least their depositional phases) with 
pluvial episodes. Durmg Quaternary times this 
corner of Arabia seems to have had two major 
Pluvials separated by an Interpluvial. It was not 
possible to work out the stages of the first Pluvial, 
which was a prolonged one, and which must have had 
more than one sub-maximum (as shown by terraces) ; 
but there is presumptive evidence from one or two 
places that the second Pluvial may have had two sub- 
maxima separated by an Intrapluvial. In recent 
times there was & new wet phase (shown by archmo- 
logical and other evidence), which we believe to havo 
continued well into the Ohristian era (perhaps to 
the fifth oentury A.D.). 


ARCHROLOGY 


The south-west plateau of Arabia proved to be 
singularly poor in prehistoric remains. Perhaps the 
great height (mainly above 1,500 m.) and the un- 
favoureble climatic conditions during pluvial episodes 
contributed to this. It is to be recalled that 
few remains have thus far been found at the 
altitudes (above 6,000 ft.) of the opposite coasts of 
East Africa. We have carefully examined gravel 
exposures and have carried out experimental excava- 
tions at no fewer than fifteen caves and rock shelters in 
M peasy A T or wer Pass pd dir 
negative. Surface specimens were looked for all al 
the route, bub they were found onty in very limited 
numbers and in particularly favourable localities ; 
they belong typologically to Lower and Middle 
Palmolithic and rarely to the Upper Palmolithic. What- 
ever may have been the reasons, the scarcity of even 
surface finds shows that even if remains of prehistorio 
man may some day.be forthcoming from this n, 
they will never be comparable in quantity with 
from the African side. This rather unfavour- 
ably on recent views put forward with regard to 
East Africa as & centre of cultural diffusion in Lower 

Remains relating to the early historic phase of the 
area were, on the other hand, particularly abundant. 
Work and excavations at a number of places in 
Yaman and Hadhramaut have yielded fairly ilum- 
inating results. New light is thrown on relations 
between south-west Arabia on one hand and the 
Hellenistic East and Greco-Roman Egypt on the 
other, during the early centuries of the Christian era. 
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More than a hundred new Sabeitio inscriptions were 
copied and photographed. At three sites m the Aden 
and Hadhramaut protectorate, ieularly the ruins 
of Reiboun (near Mash-had) there is, on the other 
hand, contacts with Hast Africa. Here we found an 
industry of obsidian (with some flint) in definite 
association with po and with Sabaito-Himyaritio 
inscriptions, all found m shallow kitchen midden-like 
remains and amongst ruins of ancient buildings and 
habitations. Some of the characters were actually 
inscribed on the pottery both before and after baking. 
The obsidian industry includes i all the 
types and sub-types of the so-called final Palsolithic 
and Neolithic cultures of East Africa—Wilton, 
Elmenteitan and Gumben. There are small nuclei, 
simple and retouched blades, truncated and notched 
ones, small backed knives, trapezoidal forms (in 
abundance), true lunates (leas abundant), chisel-ended 
tools or pices dcaillées (‘ainew-frayers’ of Dr. L. 8. B. 
Leakey), borers, medium-size and small burins (but 
not the micro-burin proper) and of various 
descriptions (nucleiform, round, at end of blade, eto.). 
Yet there oan be no doubt about the Sabaito- 
Himyarite date of this industry in south-west Arabis 
(the few centuries centring round the beginning of 
the Christian era). 

` Apart from inscriptions (on stone and on pottery) 
there are metal elemente and beads of dating value. 
The pottery here is much more developed and varied 
than in East Africa, but this is to be expected in a 
country with more progressive civilization. One oen- 
ee ee ee arius 
tion of the obsidian industry from the rest of the 
datable remains which ‘must all have belonged 
at least to one and the same culture phase*. If 
this be so, the dates igned by Dr. Leekey and 
others to the so-called final Paleolithio and Neolithic 
industries of East Africa will have to be revised. It 
would be unreasonable to argue for & ‘survival’ into 
historic times of an obsidian and flint techni in 
south-west Arabia after it had been introdu from 
the African side at a final Palmolithic date. It would 
be rather in this latter region (Kast Africa), which 
produced no such highly progreasive civilizations as 
we know from south-west Arabia, that we should 
expect such ‘persistence’. Perhaps many of the 
Microlithic elementa of industries in East Africa may 
ultimately prove to be of comparatively recent 
historic date (Christian era). 

We have also discovered, at a number of rock 
shelters in the Middle Wadi Hadhramaut, rock draw- 
ings (both animals and men) of both naturalistic 
and schematio styles. The former were associated 
with Himyaritio inscriptions (mostly names and 
cartouches), while the latter were of much more 
recent appearance. At the base of some of the rock 
shelters we found a flake and blade industry of flint 
which we have reason to associate with the first series 


of drawings. 
ANTHROPOLOGY 


Anthropometrical measurements were made of 1,350 
male individuals, of whom 800 were studied in Yaman 
and §50 in Hadhramaut. More than 400 individuals 
were photographed full faco and profile. The indi- 

i are re tative of the great majority of the 
tribes inhabiting the aree, and useful light may be 
expected to be shed both on local distribution of 
anthropological features and types and on similarities 
$n Connexions with neighbouring areas in Asia and 
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Africa. Already interesting lmks are being worked 
out with Iran and the west Deccan. Local differences 
have also been worked out within both Yaman and 
Hadhramaut. The population of the northern part of 
the Yaman plateau is essentially halio, though 
it also shows certain features due to mixture. South 
Yaman, on the other hand, has broader heads. There is 
also & number of Jewish colonies in Yaman from wham’ 
representative groups were measured. In Hadhramaut. 
we have a markedly braechyoephalio type (very 
dominant, especially in the interior and & meso- 
cephalic one (especially on the coast). The broad 
heads of Hadhramaut show interesting anthropo- 
metrical features, and the roundness of their heads 
Ll ipt due to shortness (flattening of the 

) rather than to width. Armenoid affinities 
among the broad heads of south Arabis are already 
known from previous observation and measure- 
mente (Bertram Thomas, ete.) The High Plateau 
of Yaman is practically free from prognathiam, 
which becomes more and more marked as we 
go eastwards into Hadhramaut. We have reason 
to believe that this feature was not the result of 
crossing with Negroids from Africa, but represents 
an element brought from farther East. Special 
attention, however, has been paid to cases and areas 
of metisation between Negroid and Arab types, 
especially in coastal regions. Some peoples of the 
coastal plains of west Yaman have been shown to 
have marked affinities with the Negroids of Africa, 
who, however, do not seem to have affected the 
High Platean to any appreciable extent. Certain 
parts of the Hadhramaut coast are mixed, 
and even in the interior there are colonies of imported 
elements (for example, Negro soldier-slaves, Indo- 
Chinese and Chinese elements as slaves and wives 
brought back by enterprismg merchants of Hadhra- 
maut, eto.). 


ENTOMOLOGY 


Between five and six thousand specimens have 
been collected, and a large number of these were 
set in the field. They represent fauna from 
all the altitudes we have passed through (from sea-level 
to 8,500 m.). The identification of our specimens 
will inevitably be & long process, but it is hoped that 
fresh light may be thrown on the question of migration 
between adjacent parte of Africa and Asia in these 
regions. One of the chief topica we workéd upon was 
the question of ‘locust breeding-grounds and migra- 
tions, and already some useful resulte have been 
achieved in this direction. 

In addition to these topics, members of the ex- 
pedition carried out side-line investigations, such as 
the taking of a meteorological record durmg the 
journey (with as few breaks as possible), the collection 
of plants and small animals in localities which have 
not been visited before and of fishes and aquatic 
fauna from all streams and springs along the way, 
as well as the recording of observations on the general 
geography and ethnography of the lands and peoples 
in the areas visited. 


uxing tribes left their kitohen midden and rubbish beeps. 
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The Location of Industry 


HE attention which is now being given to the 

location of industry was reflected not only. in 
Prof. P. Sargant Florence’s presidential address to 
Section F (Roonomic Saience and Statistics) of the 
British Association on September 3, but also in the 
discussion by the same Section on September 2 of 
problems of labour transference. Mr. H. C. Emmerson, 
assistant secretary to the Ministry of Labour, who 
opened the discuasion in place of Mr. Humbert Wolfe, 
described the work which the Ministry of Labour 
has been carrying out since 1928 to assist the unem- 
ployed. Men and women from the depreased areas 
are given the first opportunity of vacancies in other 
areas and are assisted if necessary by free travel, 
special allowances and a lodging allowance. In 1980, 
no fewer than 20,000 men and 8,000 women were 
placed through the exchanges. A juvenile employ- 
ment scheme was started in 1928, and Mr. Emmerson 
also described a household removal scheme by which 
a man is assisted to take his family to the place of 
his new employment, and a family ramoval scheme 
which sends members of one family to work in one 
place. 10,000 removals have taken place under the 
two schemes. 

The Ministry:of Laban a urosa) poy e ey 
directed to- the movement of wor to specific 
vacancies, and this was severely criticixed by Mr. 
8. R. Dennison, of the University of Manchester, who 

that in spite of the success achieved the basic 
policy is sometimes wrong. Employers expect & 
higher standard of work from men supplied by the 
exchanges than from those recruited directly. Mr. 
Dennison believes that transference should be 
accelerated not during boom years but when there 
is a slump, and that the Ministry should be 
filling 90 per cent of the vacancies instead of the 
present 25 per cent. In Lancashire, the existence of 
& family income is a strong deterrent, and Mr. 


Dennison also considers that with the present policy - 


a depressed area is left heavily weighted with unem- 
ployed in the lower and higher age groups, and in 
consequence with more dependants, a falling inoome 
and increased depression. In that direction complete 
evacuation is the only logical policy. 

The social consequences of industrial transference 
were discussed in a paper by Mr. A. D. K. Owen. 
For communities from which transferenoe has teken 
place on an appreciable scale, the most obvious 
consequence is either a diminution in population 
growth or an actual fall in population. Up to the 
present, the high rate of natural inarease (due to 
relatively low death-rate and high birth-rete) in the 
areas from which most transference has taken place 
has compensated to some extent for the logs of 
population by migration. More important, however, 
are the modifications in the age-structure of the 
population resulting from migration. Industrial 
transferees are mostly young people; there has in 
consequence been a marked ageing of the population 
VAS Horse arcad, and thie teh dénoy wil taarenas 
m the next few years. Moreover, as the transferenoe 
is voluntary, it acta as a selective which tends 
to lower the average quality of the population left 
behind. With some important exceptions, it is the 
more active and adventurous elements in the com- 
munity which tend to migrate. The immediate effect 


of transference is to reduce unemployment in the de- 
pressed areas from which it takes place, but the 
ultimate effect may well be different, especially if 
akilled or potentially skilled workers are transferred. 
Denudation of skilled workers or of the most promising 
oung workers may actually increase unemployment 
impeding the development of new industries and 
in time d ing existing industries still further. 
The development of new industries in the depressed 
areas has already mvolved the return of some skilled 
transferees. 

Where transference bas resulted in an appreciable 
fall in population, it has considerably eased the 
problem of overcrowding as well as reduced the 
pressure on local social services, but there are losses 
in institutional life as well as m rate income. For 
communities to which transference bas taken place 
there is & valuable gain in population, which provides 
a besis for industrial expansion but also raises many 
difficult problems for local government authorities 
in the expanding areas. Overcrowding is very 
serious, as well as transport problems and the pro- 
vision of a sufficient number of new schools. In 
spite of difficulties of assimilation and social friction, 
the introduction of large numbers of new workers 
and their families mto fresh areas is socially in- 
vigorating, and the redistribution of the labour supply 
in relation to economic opportunities representa a 
considerable economic gain. On the other hand, 
there is some reason to believe that subsidized trans- 
ference is artificially distorting the industrial structure 
of the country. For the community as a whole the 
greatest gain from industrial transference has been 
the salvaging of young workers from the deteriorating 
effect of long-continued unemployment, and this 
must be set against the waste of social capital in the 
areas from which transference takes place and the 
devitalization of provincial or even national culture. 
Mr. Owen considered industrial transference should 
continue along different linee related to a broad plan 
of national development which takes account of both 
economic and social factors. 

Dr. O. A. Ocaser, in a paper on psychological and 
sociological aspects of labour transference, first re- 
viewed the problems involved in relation to the 
condition of the material available for transfer. 
Highly skilled workers are more easily transferred, 
provided jobs are available for which their training 
is adequate, not only because transfer from a more 
skilled to & lees skilled job is easier than the reverse, 
but also because of their frequent tradition of emigra- 
tion and their higher intelligence level, wider know- 
ledge, training and flexibility. The of educational 
System may also be a factor. The social and economic 
conditions of the areas between which transfer is to 
be made must next be considered. People can be 
moved from areas of lower to areas of higher standards 
of living, but local patriotiam and reluctance to move 
may be obstacles, as well as traditions and a sub- 
jective social status of occupation. Finaly, Dr. 
Oemmer suggested that the condition and state of 
industries in the area must be considered in relation 
to those of Great Britain as a whole, and he used the 
jute industry as an example to illustrate the growth 
of new social patterns among the unemployed and 
the mobility of labour between occupations. 
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International Society of Leather Trades' Chemists 


CORFERERCE AT COPENHAGEN 


HE biennial conference of the International 
Society of Leather Trades’ Chemists took place 
at Copenhagen on August 29-September 2, the meet- 
mgs bemg held in the Technological Institute there. 
The president for the years 1938-89 is Mr. W. R. 
Atkin (England). It was announced that the Procter 
Memorial Research Fellowship Fund had reached a 
total of £3,400, and it was hoped to appoint the 
first research scholar in October 1988. It was also 
desided to institute a Procter Memorial Lecture to be 
delivered at all future conferences, and the first will 
be delivered in London in 1989. Dr. E. Schell (France) 
‘was made an honorary member of the Society. 

Several combined sessions were held with the 
German Internationalen Vereins der Leder Industrie 
Chemiker, before which many interesting oom- 
munications were made. 

Dr. K. Linderstrom-Lang gave the opening leoture 
on the constitution of proteins as elucidated by 
enxyme studies. Dr. Dorothy Jordan Lloyd followed 
with a paper on the swelling of structured proteins 
with special reference to the influence of the reticular 
tissue on the swelling of collagen in alkaline solutions. 

Mr. W. R. Atkin discussed the titration curves of 
gelatin and collagen, pointing out that, by the applica- 
tion of the Procter- theory to the titration 
curve of gelatin, 1t was possible to construct a replica 
of the swelling ourve of gelatin in hydrochloric acid. 
It was also damonstrated that the second isoelectric 
point of gelatin postulated by Wilson could not exist. 
Dr. F. Schneider gave a paper on the hide proteins, 
emphasizing that various hide proteins could be 


distinguished by determining their sugar and amino- 


Metallurgy and 


HE sixteenth Autumn Lecture of the Institute 

of Metals was delivered by Dr. D. R. Pye, 
director of scientific research to the Air Ministry, on 
"Metallurgy and the Aero Engine", at the Sheffield 
meetmg on September 6. 

During recent years, there has been a remarkable 
Increase in the power output from aero engines. A 
comperison of two engines of the same general type 
and cylinder capacity shows an increase in the last 
seven years of more than a hundred per cent. This 
increase has been achieved by improvements in the 
quality of the fuel, which allows the combustible 
mixture to be supplied by & supercharger at a higher 
pressure and temperature. A parallel improvement 
m the materials of construction to meet the severe 
conditions of temperature and mechanical loading 
has taken place, and there is scarcely one major com- 
ponent of the two engines of which either the material 
or its treatment has not been modified. The problems 
80 far as they concern the metallurgist are both 
thermal and mechanical. It is fundamentally im- 
possible greatly to increase the proportion of the heat 
generated which is turned into mechanical work. 


acid contents. Dr. F. Stather dealt with the technical 
problems of fat-liquoring and stuffing of leathers, while 
several aspects of the chemical of vegetable 
tanned leather were dealt with by Dr. V. Kubelka. 

Mr. G. Parsy discussed the pH values of sulphonated 
ous, and & new electrode for pH determinations was 
demonstrated by J. Haugaard. Dr. D. Burton de- 
scribed a method for determining the amount of 

neutrahring agent required by a chrome leather, and 
Dr. K. H. G araa distal ho concept of the 
chrome-collagen compound as an internal complex salt. 
The tenning effect of pol acid was described 
by Dr. C. Riess, and Dr. E. Elód pointed out in his 
paper the use of polyvinyl alochol as a substitute for 
proteins in tannmg research experiments. Dr. Q. 
Otto compared the titration curves of synthetio 
tannins with those of natural tannins, and Dr. W. 
Gressmann described a nephelometrio mioro-method 
for the identifloation and estimation of tannins. 

Mr. A. Dohogne discussed the relative water 
permeabilities of sole leathers tanned by slow and 
rapid methods, and Dr. A. Miekerley described some 
work on the combination of lignin sulphonio acids 
with hide substance. The fractio extraction 
of pino bark was the subject of a paper by Dr. VL 
Nemec, while Dr. L. Pollak explained methods for 
the chemical control of hide soak liquors. 

During the official banquet which followed the 
conference, Dr. E. Btiasny was presented with the 
first copy of & special '*Fostechrift' volume published 
to commemorate his sixty-fifth birthday, to which 
contributions have been made by well-known leather 
chemists throughout the world. 


the Aero Engine 


The marked morease of power has, therefore, involved 
& corresponding increase in the waste heat which ig 
to be removed. The piston, which must be receiving 
about forty per cent more heat, is a critical factor 
and the temperature attained on the piston is, from 
examination of the m of aluminium 
alloy pistons after use, of the order of 450? C. 

The discovery of & new material of about the same 
specifo gravity and thermal conductivity, but better 
able to maintain its at temperatures of 
800° C. and above, would be one of major impor- 
tance. 

The increase of waste heat, combined with the 
chemical problems introduced by the use of lead 
tetra-ethyl im the fuel, has profoundly affected the 
metallurgy of the exhaust valve. In spite of great 
improvements in the steel, it is now neoeesary not 
only to transfer heat away from the valve head by 
means of hollow valves contaming liquid, but also 
to coat the valve with special alloys to resist oxidation 
at the high temperatures involved. Improvements of 
sparking plugs mvolve interesting problems in which 
the engineer needs the help of the physicist. 
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On the mechanical side, the chief metallurgical 
problem of the aero engine is that of mainteining 
two surfaces rubbing ther at high temperatures 
without seizure. This is essentially & blem of 
lubrication, but as the temperatures of working 
surfaces increase, the viscosity of the oil gives leas 
and less protection, and the nature of the metal 
Muro eee NI BAT ee poran pert 

Working surfaces are never flat when oo 
in terms of molecular dimensions, and it becomes, 
therefore, of great importance to examine the poesi- 
bility of the treatment of the surfaces in such a way 
as to render them less liable to seizure. The line 
taken by the engineer at present is to use one of tho 

methods of producmg a hardened surface, 
but much farther knowledge im this direction is still 
required. Beilby showed thirty-five years ago that 
during the polishing proceas the normal structure of 
metal ia destroyed and the surface becomes amor- 
phous. This conclusion has been confirmed by the 
recent work of Finch and Bowden. It has been shown 
that during the 'running-in' process a very thick 
Beilby layer of amorphous material is produced on 
the surface of a steel cylinder. Apart from the fact 
that observations have shown that a metal in the 
amorphous condition is harder and tongher than 
the crystalline variety, it is, in Dr. Pye's opinion, 


reasonable -to pose that an amorphous surface 
could be more protected from seizure by & thin 
oil fim than could one of a crystalline character 


Such problems can only be successfully 
by the engineer with the advice of the physicist, and 
they are bound to assume a steadily greater impor- 
tance where rubbing surfaces have to survive without 
seizure under high temperature conditions. 


Science News a Century Ago 
Faraday and SchOnbein 


Ox September 21, 1837, Farada 
bein, from the Royal Institution, ‘Your very pleasant 
and acceptable letter of the 9th of July with the 
accompanying books I received only last week, while 
at Liverpool, at the very meeting you refer to and I 
heartily wish that you had been there yourself. It 
is now five years since I have been able to attend 
any of these meetings but I was very pleased with 
the one to which I now refer. . . . As the Association 
forms no collection of books or apparatus I gave the 
said oopy of your work to Professor Henry of Phila- 
delphia in the United States with a view of extending 
E MEE DOR 
and wherever the English language is found. 

i obliged to me for it and I only wish that 
you and he had met at Liverpool. 

“With regard to Mr. Cromse’s insects, eto., I do 
not think anybody believes in them here except 
perhaps himself and the mass of wonder-lovers.—I 
Se acac i iege dd ore 
truth his statement, aa contra- 
dicted the matter publioly. . It is but just of 
me to say that in conversation with Mr. Crosse I 
was very much pleased with him and with ‘the 
readiness with which he received my oritical remarks, 
As regards the oristallization supposed as real, he was 
_ lugged into view and must not be charged with 
having pressed himself forward. He is in fact a very 
modest man but has been dragged into an unkind 
situation. . . ." 
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David Uwins (1780-1837) 


Dn. Davip Uwirws, one of the first English con- 
verta to homoopathy, was born in London in 1780, 
the son of Thomas Uwins, a clerk in the Bank of 
England and brother of Thomas Uwins, the artist. 
He received his medical training m London and then 
went to Edinburgh, where he graduated M.D. in 
He thea returned to London, where he was 
made L.R.O.P. in 1807. In 1815 he was appointed 
physician to the City Dispensary and afterwards to 
the Finsbury and Central Dispensary. In 1828 he 
became physician to the lunatic asylum at Peckham, 
and as the result of his experience in that institution 
published in 1888 ''A Treatise on those Disorders of 
the Brain and Nervous System called Men: In 
later life, owing to the influence of his friend Frederick 
Hervey Quin, he took up homeopathy, and in 1836 
announced his conversion to that doctrine in a 
pamphlet entitled ‘Hommopathy and Allopathy, or 
Large, Small and Atomic Doses”. As the result of 
this step he quarrelled with his former friends and 
his health broke down owing to the stress of oon- 
troversy. He died in London on September 22, 1887, 
and was buried in Kensal Green Cemetery. 

Uwins was a prolific writer. In addition to the 
works already mentioned his chief publications were 
‘Modern Medicine, containing & Brief Exposition of 
the Principal | Discoveries and Doctrimes’’ (1808), 
“A “of Theoretical and Practical 
Medicine" (1825) and “A Treatise on those Diseases 
which are either directly or indirectly connected with 


dtes dopexia" and the 
DARE ae ton was for some time editor of the 


Medical Repository. 


Lyell to Leonard Horner 


Lyx had spent the months June to September 
1887 on the Oontinent and thus had not bean able 
to attend the British Association meeting at Liver- 
pool. Just before he returned home he wrote on 

28 from Paris to Leonard Horner (1785— 
1864), the geologist, "I am glad to receive your 
report of the meeting at Liverpool, and to hear the 
Association was Bo well supported. I must try to be 
at the next. I saw a very blundering account of my 
letter in the ‘Athenmum’. I am anxious that when 
printed by the Association, it should be given as I 
sent it, and this principally because I have carefully 


- avoided bringing prominently forward any oollision 


with Von Buch, whom I like too well not to be sorry 
that he should fancy, as he bas done before now, 
that I am always seeking to run against him. I only 
mentioned him as having been the first to announce 
the posteriority of the granite to the transition beds, 
which was a grand step at that time, and true; 
though perhaps he did not oome at it by a stnotly 
logical course. I knew how he drew his inferences, 
which were quite natural twenty-six years ago, 
before he had adopted the true theory of granite, 
but had I brought forward his errors, I should also 
have dwelt on his praises. Chancellor Brougham 
said of Serjeant Wilde, that it was rather hard to 
visit on the barrister the sins which he committed 
in the flesh as an attorney, and I should also think 
it hard to show up the mistakes which Von Buoh 
the Huttonian fell mto, m the youthful days of his 
Wernerianiqm.”’ 
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Societies and Academies 
Paris 
Academy of Sciences, July 12 (O.R., 20b, 97—184). 

ANTON E. MAYER: Groups of curves of three lines. 

Mun. CHRISTIANE Pavo : = Further study of a group 
of infinitesimal transformations. 

Jaoon: Determination of the j jump of a funotion 
by development in a Hermitian series. 

Omi-Tíar Oxvaxe: The behaviour of a holomorph 
function and of its derivatives in a circle. 

Pragam CHmvmNARD and Evekwa Joummmm: A 
mechanical magnifier with enlargement of more than 
1,000. Application to recording the viscous deforma- 
tion of metals at high 

Mix SmaRuvYs: Supplementa to the nuclear in- 
flammeation theory of knocking in petrol motors. 

F. J. BougRriRmsS: The a&uto-oecillations of real 
jets in identical media by autofolda. 

ALBERT MirLHoUD: Concerning the inflammation 
of dirigible balloons. Discussion of the conditions 
producing an eleotrio spark when the valve is opened 
to allow the hydrogen to eecape. 

+ Roae MÁnicoUXx: The influence of a thin layer 
of oil on the motion of waves. 

‚Marom. PAUTHENIMB, Most FWMLDENXRAIB and 
Léoronp ViGNMRON: The absolute standardization 
of an apparatus for the measurement of very high 
voltages : the electrostatic valve. The indications 
of the rotating voltmeter standardized up to 50 kilo- 
volts are in with the resulta given by the 
electrostatic valve method, up to about 400 kilovolts. 

THADÁS PECZALSKI : The production by electrolysis 
of coloured rings in the mass of a salt. 

Hxxnar LAoosrm-TAYAN : Cycles of recoil in magnet 
steels. 

Suances Numa: The dichroism of flow in solu- 
tions of fluoreecine. 

Louw Cartan: The focalization of corpuscular 
bundles by circular deviation in a transverse magnetic 
field. ` 


Mauros Corra: The Gauss approximation for 
the general systams of electronic optics. 

RavaoND Roura, Louis QoumsmvgoNw and Raná 
Ganga: A photo-eleotrio comparator. The instru- 


ment reduces the measurement of a variation of ' 


to the measurement of a variation of current. 
lacement of 1 micron produces a change of 

i 4 n EREA 

Raná AuvDUamRT: The ultra-violet emission 
spectrum of the alow thermal dissociation of silver 
nitride. The slow decamposition of silver nitride by heat 
is acoompanied by the emission of light, ding 
to three narrow bands between 1950 A. and 2600 A. 

Emory Rovox: The diagram of solidification and 
electrical conductivity of the rubidium-cwesim 
alloys. These two metals form & continuous series of 
solid solutions, with a minimum solidification point 
at 9° C. The oanductivity measurements proved that 
no definite compound of cæsium and rubidium is 
formed. These results are not in agreament with the 
earlier work of Goria on the same subject. 

Mavugo Dopá: The reversible action of iodine 
vapour on dry potassium nitrite. The mftuence of the 
miscibility of this salt with the co nitrate. 

CrÉwmwT Country: The diamagnetism of solutions 
of iodine and the purity of the alcohol. The law of 
additivity of coefficients of magnetization applies to 
a solution of iodine m alcohol only if the latter is 
pure, and such measurements can be used for detect- 
ing the presence of impurities in' alcohol. 
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ANDRÉ DEBSIMBNRB: A new mode of transformation. 
When hydrogen is brought into contact with punifled 
carbon at the of liquid nitrogen a large 
amount of heat is set free, higher than the heat of 
combustion of the h; with oxygen. Helium 
shows a heat evolution of the same order of magnitude 
under the same conditions, but with other gases 
(oxygen, nitrogen, argon) the effect is small. The 
source of this heat energy is unknown. 

Maro Torey, Pavor Wana and Brawoa 
TagovusAB: The order of addition of the nerds 
to the epoxides and of the hypohalogen aoi 
ethylene derivatives,, methylene cyclohexane and 
methylcyclohexene, as well as their epoxides. 

RavxoNp QumnLyHT and Marcar Paty: Now 
methods of preparation of 5-bromo-2-methoxybensy] 
alcohol and of 5-bromo-2-methoxybenzaldehyde. 

ANDRÁ Mayme and Hewat DnuTML: The 2,6- and 
2,8-dimethyl-4-ohlorquinolinoe. Generel propertiee. 
The reactions with amines. 

HmNRY GaunLT and Marus Oogan: 
formylglutaconic ester. 

ALHXIS TOHITOHIBABINH and CHARLES HOFFMANN : 
A new (2,3,6) triamimopyridine. 

Louis MARTINMAU and CHARLES Pusivosr : : The 
catalytic dehydrogenation of a tertiary aloohol into 
a ketone. 

Luoma DAUTRNBANDB, EDMOND Duwounrw and 
Puers ANasNoT: Study of anti-aeroeol esperto pulp 
filters. The.perforation of anti-aerosol filters by the 
ageing test with steam. . 

Pomers Lacoux: The magnesian series of supra- 
crustal rocks of the weet Ivory Coast. 

JuLIEN DURAND : The structure of the crystalline 
region of Rouergue and of Albigeois. 

Puma BWENAED : The relation between the swell 
on the coast of Morocco and the microseismic agita- 
tion in western Europe. 

EpxoND RorHÁ and Tu. Koromwioz: The oom- 


Ethylol- 


‘parison of the radioactivity of Alsatian rooks by the 


method of (Geiger-Muller) counters. 

ALBERT BArprr: The influenoe of the terrestrial 
relief on the vertical movements of the air at Banne- 
d'Ordanche (Massif of Mont-Dore). Studies of air 
velocities made in oonnexion with & sohool for gliding. 

Raxá Boukcma: The embryogeny of the Violacew. 
'The development of the embryo in Viola tricolor. 

LouormwN LmBourx: The presence of allantoic acid 
in the leaves of Corylus avellana. 

ViwauwT, Herviaux and Coro: The measurement 
of the lime capacity of soils, and the liming of acid 
soils. 

Jaan Jaoqums Bounnion: Premature meta- 
morphoais by the ablation of the oorpora allata m 
the young silkworm. 

JULMS ALQUINR and MLLE. ANDERÉN MIGHAUI: 
Study of the calcium-phosphorus ratio in various 
tissues especially in the femurs of the growing rabbit. 

Jaan LAVOLLAY and Mum. Frangorme LABORENY : 
The action of ascorbic acid (vitamin O) on the pig- 
mentation of the mycelium of Aspergillus niger in 
the presence of magnesium in excess, and on the 
development of this mould. 

RopoLeum L. Mayas and CHARLES OnGHBSLIN. 
Antistreptoooooics. Extract from a seeled letter on 
the activity and toxicity of certain derivatives of 
benzene sulphamude. 

Exura Rounaup, Jaoquame Oornas-BHLOOUR and. 
Gsuongss Juan BTEFANOPOULO: The transmission 
of yellow fever by a palmarctic mosquito oommon in 
the Paris region. 
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Moscow 
Academy of Sciences (O.R., 15, No. 4, 1937). 


V. 8. IaxATOovBEIJ: The Laplacean transforma- 
tion (7). 

G. V. PrmnmrrER: Possibility of joining to & oom- 
plete system of non-linear equations a linear equa- 
tion or & system of linear equations. 

B. Lawrran: A generalization of inequalities of 
S. Bernstein and H. Bohr. 

G. N. Neus: The elemente of the orbit of 
Comet ‘Neujmin IT as oo from the connexion. 
between its appearance in 1916 and 1927. 

B. J. Svgsuixov : of the rate of 
photo-chemical reactions in solution on the oon- 
centration of reagents. 

V. BuxaAOHv and B. DorcAJA: Fossil remains of 
plante in loess and loess-like clays in connexion with 
the problem of origin of these cooler 

K. A. Vuasov: The theory of desilification of 
granitic pegmatites. 

E. 8. Burxsen, N. P. KaruBrIN and V. V. 
Kowpoausy: Helium, radium and thorium in 
beryllium minerals of the U.S.S.R. 

D. Momos and P. Korzswixov: Influence of 
colloids and of electrolytes on the state of equilibrium 
in maltose. 

D. J. VaxoLIN : Some data on the yield of essential 
oil by a new variety of dragonhead. (Dracocephaium 
moldavica L. var. heragonum D. Vakulm) from 
different seed samples. 

E. M. Bax Morphology ‘of the chromo- 
somes of some species of potato. 

B. 8. Mošxov : Photo-periodism and a hypothesis 
as to flowering hormones. 

M. Cu. Üazrí0HjAN and L. M. YARKUVAYA: 
New facta in support of the hormonal theory of plain 
development (2). 

A. È. VmgxER and V. F. Aurmecor: The phe- 
nomenon of myoophagy. 


Sydney 
Royal Society of New South Wales, July 7. 

ADOLPH BonLrIGER: Red compounds formed by 
pieris acid and creatinine in the presence of sodium 
. hydroxide. Four compounds have been isolated. 
They are characterized by a sodium or 
sodium hydroxide content. Compound I, which is 
obtained inter alia by tbe addition of one molecule 
of eodium hydroxide to a mixture of one molecule 
of creatinine sodium hydroxide and one molecule of 
picric acid, consists of one molecule of creatinine, one 
of picric acid and two of sodium hydroxide. Com- 
pounds II, III and IV, obtained after the addition of 
larger amounts of sodium hydroxide, contain two 
and & half, three and three and a half molecules of 
sodium hydroxide for each molecule of creatinme 
picrate. Compound IV represents the maximum 
degree of saturation with sodium hydroxide and has 
been considered as the moat likely cause of Jeffe’s 
reaction. 

Vienna 
Academy of Sciences, June 24 


E. 8rurxAoH and H. Kun: Conversion of the male 
sex hormone into a substance with the properties of 
the female sex hormone. Studies with young and 
old men. Injection of male sex hormone produces 
in the urine & substance with cestrogenic properties. 
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J. BonmrwrLMNHIBTHR: Redetermination of the 
range of a-particles from thorium. The variation of 
the ionization along the range of the a-partioles from 
a thorium source of exceptional purity has been 
studied, and the extrapolated and mean ranges in 
air at 0? O. and 760 mm. have been deter- 
mined as 2:59 am. and 2-56 cm. respectively. 

R. Wu:ma: 4', 4'-dihydroxy-9/, 5’, 3%, 5°-tetra- 
bromonaphthalene-2, $-dicarboxylio acid anhydride. 

O. Rapua, T. Kusz and W. STrRIOKS : Spectrum 
of scattered light of some o compounds. 

Barra BAUMINGER e eae The sugar- 
formio acid combination in the oxygen current. 


_ Washington, D.C. 
National Academy of Sciences (Proc., 23, 295—849, 
June 15). 


D. L. Fox: Carotenoids and other lrpoid-soluble 
pigments in the sea and m deep marine mud. Material 
filtered from sea water, including microplankton, 
fecal matter and other organic detritus, and also 
marme muds from 1,000 fathoms were found by 
chromographic analysis to contain carotenoids, 
assuring a supply of these compounds even to deep- 
sea animal organisms. 

H. D. Basooox: Internuclear distance in oxygen 
molecules. New determination based on measurements 
of twelve absorption bands of atmospheric oxygen. 

J. M. Brat: Bud development in Lilium Harris 
following treatment with indoleacetic acid. In 


adventitious roote; in L. Harrisit buds appeared in 
the axils of the two or three leaves. These 
buds closely resemble bulbils (vegetative reproductive 
organs) normally found near the base of the stem. 

8. Wnaramr: The distribution of gene frequencies 
in ions. A mathematical discussion. 

Frioxs and M. DxzwwEEO: The influence of 
wave-length on genetic effecta of K-rays. Wave- 
lengths of 0:04 A. and 2-2 A. were used. Drosophila 

males were treated individually in a 
chamber in which their abdomens were compressed 
to & thickness of about 0-15 mm. in order to reduce 
absorption of this soft radiation. The frequency of 
lethals per unit dose is found to be the same for both 
wave-lengths, suggesting that the genetic changes 
are not due to direct activations within a gene but are 
probably of the nature of sensitized reactions induced 
by neighbouring activated molecules. 

M. E. Ruesnan : Theory of beams resting on & 
yielding foundation. A mathematical discussion, 
from which it is claimed that, provided the deflection 
of the surface of the foundation due to & concentrated 
loading is known, then the problem of bucklmg of a 
beam of infinite length, resting on a yieldmg founda- 
tion and on an infinity of equidistant supports, can 
be solved completely. 

G. A. Murane : Groupe having a maximum number 


of independent 
E. Kamae: Trihornometry: & new chapter of 
conformal A trihorn is defined as an 


ordered triplet of curves which pase through a common 
pe a common direction. Various relationships 
the conformal invariants of this configura- 
tion are derived, including the analogues of the laws 
of gines and cosines of ordinary trigonometry. 
J. v. Naumann: Continuous rings and their 
arithmetics. 


- 520 


Forthcoming Events 


Iwsrrrurm or SooroLocy, September 24-26.— Conference 
on “Social Stratification and Class Conflict" to be held 
at King's College of Household and Social Science, 
Campden Hill Road, W.8. 

ABBOOCIATION OF BPBHOIAL LIBRARIMS AND INFORMATION 
Bunmaur, September 24-37.—Annual Conference to 
be held at Gonville and Carus, Cambridge. 








Appointments Vacant 


APPLICATIONS are invited for the following appointments, on or 
before the dates mentioned . 
LABORATORY ATTENDAXT in the Selence Department, South-Hast 
E er pe ne IUE 
25 
LmOTURER IN BIOLOGY in the -upon-Thames Technical 
PUE mho: Piioaipal : (Beptanoet, SN 
HBNRADXAFTER of the Bagdad Technical Sehool—The ay 
(U.P. RJO.A.), Board of Education, Whitehall, 8.W 1 (September 30). 
Two INSPECTORS FOR THE DEPARTMENT OF AGRICULTURE FOR 


si Bi Andrew Square, Héunbriegh 3 (September 


ABSSIFTLNT HXBOUTTYR HNGINEER mue Enblic Works 
(imlgalod, Branch) of the direi d 
for India, General Departmen: 
London, W.0.8 (October 1). 
ASSISTANT LECTURER In MUNICIPAL HXGINNERDEG m 
prede acera datu ere ai [ue D 
CHF LECTURER IK OL HXGrIKENRING in the West Ham 
Mida] Technical p.i m be Prinotpal (Ootober 9). 
ENGINEAR SUSR-LINUTENANT in the Royal Indian N avy—Secretary, 
Fe Os Wt ine Eod *rHngrneer 
' (October 18). 
ABKIFTAN'T LECTURER IK )ATHEMATIOS in the Untversity of Man- 
cheeter—Ragistrar. ` 
ENGINENR m the Public Works Pair Nri tu bii, poe ag 
Barawak—The Crown Agents for the Colonies, 4 Millbank, 
B8.w.1 mee: M. 5419). 
LBECTURNER In PHYSIOS tn the Untveratty of Readmg—The Registrar. 





Official Publications Received 
Great Britain and Ireland 


Kent ; 
Sor eat? plates, Tonini 
2 Tah Aen VoL 43, Section B, No. 
y PLAT litte Th ME wi 
Fol, 48, Becaon B, No. Í Ao oe 
By, Carma Hampi and pp 
Wind 2 ros wr Tp detASs uela 1s (ubi: Tg 


oo eros Toeni teas tcn Y nean 1037-1098. 
(Londan 


Pp. 1414-3 plates. : Qiu Tonle DS) ic 
the Kaniaga Amana for T638.) Pp. Tee (London : rit 
Office. 2s. net. [ 


Department of Solentific and Industriel Research. Index to the 
Literature of Food Investigation. Vol 7, No. 1, March 1035. Com- 

Himbeth Glennie, amiated Gwen Davies. is 
pied e ILM. Stationery Office) 5s. net. [ 
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Other Countries 
P. Museum. Occasional Papers. Vol 18, No. 1- 
M ont tes Solomon Islands (Coleoptera, 


bam). Py. Walther Hom. PP 4. TOL 13, N No. à: 


ner ^d di vane. Pp 
on the " 
5-10. VoL 18, No. of the Obra (Coleoptera of 
By d. B oorh Cagek Diet on Vol. 13, DOS IE N 
and other Pacific Islands. 
Anton Hetmerl. Pp. 27-48. VoL 13, No. 6: Sir DiR or N 
of Oceania. By P. Bbeen-Petersen. 
No. "heck Imet of the Oecidomylde of 
Pp. 61-66 Vol 18, No. 7° 


Co! Curcullonid se 
VR T EA B. A rr 
Whitney. 


By i 
of Hawaiian By Leo D. 
Pp 75—76. Vol 13, No. 0: A New poos of armos 
By Leo D. Pp 


Rh ma ot the Mangarovin 

Th 89- 159. VoL, 13, No. 14: ve Bludies of m 
Surveys tn Fiji and 5 

Pp. 131-148 VoL 13, No. 18: Check Lat the Palptoornia of 
Oceanta (Coleo 


Bernice 
A New 
a 


Polyphaga Armand d'Orch s 
147-160. or ts No. 14: Ie n 8 of Forma b 
Hawai. By T. G. Yuneker. Pp 161-166 (Honolum. P. 
Bishop Museum ) [ 


Abridged "a Publications from the Kodak Research - 
tories. Vol 17, 1985. Pp. lif. (Rochester, N Y.: 
Kodak Co.) [z68 


Annuario della Ponüficia Accademia della Bolenxe 1. 1086-1087 
Pp lxxxix4-809--38--87 plates. (Città del Vaticano: 
Accademia Belenze. [268 


kiahoma Part 2 Lehigh District, 

Pittsburg Counties. By IL M Kneohtal. PRE 1-1 TKa aid 

20 cents. Bullet 87 Coal Depostta o bounty, Kenani: 
R. dolars.. 


. +22 +6 plates. P.T. 4. Baun No) 181. or Dear Table 
'$: Further Btudses on Relative Incidence of Drseases on 
Btone-frutt Trees. B Dr ken hi. Pp. H -12--13 plates. P.T. 3. 
Bulletin No. 187: A Male t—The t 
H. A. Hancock .11+5 


Grado and 
Pp. 12--5 plates. P.T. 2. 


: Geological Survey. 
around Hunters 
j Fp JE i754 pater ( 


de clea OContributaon à l'étude des Résarvos 
Leer odes cata Pe IB R10 + plates fd —88 Mir 


Annual of the National 
the Report of tbe and Finan- 
1936. 166. (Ottawa: National n 
tho India Meteorological Deparanens. Vol 25, Part 7: 
Latent ee By V. Vy Boboni and Mie Y A Para by some Indan 

M o Tape E d gre i 


1086. Hefte 2, N 
FUIT bar Taga 


Indan Foree Records (Rew Benen). Vel T, A TLD Ae d 
Beotion H. Parkinson. Pp 


minabas of the ht 4-27 + 
3 plates. 12 ge eed VoL AI 1 sone of 
Forest Pi Part 4: Hopes opes oblongt- 
folia , floribunda WalL, Shorea , aud Shorea 
and H E Parkinson. Pp.h--29— 
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The Organization 


VERY year the social services of Great 
Britain tend to attract increased attention 
and generally to demand increased expenditure of 
public money. This may be all to the good ; but 
from time to time it is desirable to attempt to 
survey the situation and to consider whether in 
practice these’ services are being adequately 
directed by controlled and informed social research. 
In a field of this kind, where the boundaries are 
extremely wide and the claims in every direction 
are most insistent, constant and wise research is 
particularly necessary if undue waste is to be 
avoided and if merely sectional interests are to be 
held in reasonable control. 

As things are at present, our problems of publio 
health have been placed upon a sound foundation, 
mainly through the organization and activities of 
the Ministry of Health and later of the Medical 
Research Council. Research in agriculture is now 
being similarly promoted by the more recently 
established Agricultural Research Council The 
National Physical Laboratory and the Depart- 
ment of Scientific and Industrial Research, like- 
wise subsidized by the State, have brilliantly 
developed the contributions which can be made 
by physics and chemistry to a great variety of 
industrial and even social problems. The Industrial 
Health Research Board, with far more slender 
resources and with a lees independent status, has 
made valuable contributions to some of the 
problems of industrial life. So far as national 
organization goes, that is all. Other problems— 
economic, educational, biological, psychological, 
sociological—are left to advisory or to consultative 
committees, which can receive ‘evidence’ and 
issue reports (but do little else), or to private 
enterprise and sporadio effort. 
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of Social Research 


It is high time to alter this state of affairs—to 
establish a new scientific body, with adequate 
endowment from -the State, which will do for 
human social research what the Medical Research 
Council does for public health, what the Agricul- 
tural Research Council is beginning to do for 
agriculture, and what the Department of Scientific 
and Industrial Research does for the applications 
of physica and chemistry. Such a body must be 
nationally constituted ; for most of the problems 
which it would be asked to study are the immediate 
and practical concern of existing government 
departments. 

Everywhere, and in all directions, the most 
prodigious efforta are now being made to bring 
differently organized social groups into pesoeful 
and lasting oo-operation. But we have much yet 
to learn about the nature and extent of these 
differences ; for example, of olass-differences and 
of class-conflicts. In industry, in education, in 
politics national and international, in science, and 
in religion, it is essential that beses of successful 
co-operation be found—or the world as we know 
it must disappear in faction, enmity and confusion. 

Scientific invention and popular education have 
combined to bring groups widely different in 
language, or tradition, or custom, or aim, or,all 
of these, into close contact; and every day 
potentialities of oonflict threaten to become 
actual or even to break into sharp strife producing 
lasting irritation and lamentable waste. Many of 
the best minds are set to devise all manner of 
elaborate machinery for promoting and preserving 
friendly relations between groupe. Yet if but a 
fraction of the intelligence that has been put to 
work upon this problem of machinery had been 
devoted to a study of those human conditions 
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which will inevitably wreck even the most wisely 
devised machinery, there would have been great 
economy and far more to show for the effort. 
The methods for a controlled study -of the bases 
of group co-operation—and of consequent govern- 
ment by consent—are to hand. They can be made 
as scientific and as definite as those of the investi- 
gation of any other human problem. They require 
wide application, for which centrally and nationally 
organized effort is necessary. , l 

‘It is clear that at the præent'day the great 
mags of the work of the world’ can be performed 
efficiently with a relatively alender equipment of 
intelligence, and—wha+t is probably more important 
still—with only a amall basis of acquired know- 
ledge. This is due to the enormous advances of 
physical science and especially to the modern 
applications of engineering. The great require- 
ment now, so far as the working-day activity of 
the masses goes, is for specialized skills, not for 
extensive knowledge. Moreover, the time during 
which these specialized skills must be kept con- 
tinuously in operation in order that the basio 
needs of civilization may be satisfied is all the 
while decreasing. We may even say, with an 
approximation -to truth, that, apart from the 
institutions devoted to technical training, modern 
popular education is now designed mainly for 
leisure, not for work. 

We know, however, extraordinarily little of how, 
if at all, the majority of workers in any section of 
& modern community utilize their education for 
their leisure, and even less about how and how 
wisely leisure occupations are chosen and how 
they affect social and  workaday behaviour. 
There can be no doubt that the views, opmions 
and beliefs which influence pubHo policy in many 
directions are stimulated and developed chiefly 
during periods of leisure. Consequently, the most 
stable community in modern social life appears 
likely to be the one in which leisure is &mple and 
most ably employed ; and as science still further 
advazices ite techniques, the truth of this will 
become even more obvious. It is not, therefore, 
surprising that serious attention is at length being 
given to stimulating the study of leisure and of ita 
inftuence in human affairs; but this study needs 
adequate control and organization. 

Bound up with the increasing importance of 
leisure is the fact that leisure has itself become 
possible largely as & result of a great speeding-up 
in the tempo of work and in the specialization of 
routine processes. There is & general impression 
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that these two conditions—speeding-up and in- 
crease of routine—are exerting profound influences 
upon human behaviour and consequently upon 
social policy. They may be responsible for special 
occupational difficulties or disorders, the study of 
which overlaps the field of medical research. They ' 
may give rise to a degree of dissatisfaction which 
inevitably results in various forms of group oon- 
flict. They may enoourage individual maladjust- 
ments to an extent which has wide repercussions 
upon family and social life. Whether or no they 
do these things, in what directions, how and when, 
are all matters for speculation at the present time ; 
but they could be made matters of far more certain 
knowledge. l 

The general drift of social development for many 
years past seems to have been for more and. more 
of the functions whioh were formerly those of 
small groups to become the direct practical concern 
of larger ones. Thus the functions of the family— 
so often in a vague way said to be disastrously 
breaking down—in regard to education, health, 
industrial training, and many everyday regula- 
tions of behaviour, have passed largely to some 
wider authority constituted within the nation: 
group. Similarly, the functions of local religious, 
industrial and general administrative groups have 
in many instances been lost or become strictly 
controlled. Cojnaidently, human loyalties, partly _ 
by training and propaganda, partly by natural 
drift, seem to have been diverted from the smaller 
to the larger groupe, or to have changed in 
character as regards the smaller groups. On one 
hand, any more forcible and competent social 
group must be able to perform functions on behalf 
of its members better than any smaller, less 
organized group oan do; and on the other hand, 
every large modern society, such as the nation 
group, must necessarily contain and maintain in 
very great variety internal social differentiation. A 
study, therefore, by experimental and observational 
methods, of the place and functions of small groupe 
in a large society, would have a close bearing upon 
many urgent problems of practical social control. 

These are a few only of a large number of other 
general problems (for example, those of population 
and of crime) upon the solution of which ‘the 
effectiveness and stability of present and future 
social organization depend.- They are matters of 
daily debate and speculation; and in that stage 
they wil remain, unless they are conceived, as 
they properly should be, as problems in higher 
human biology, to be attacked, not by dialectic 
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alone, but by experiment when possible and by 
controlled observation. Methods for such an 
attack are already being devised and applied. 
But they will have little chance of success, unless 
they can attract the attention of, and be refined 
and’ sharpened by, the best scientifically traimed 
minds ‘available. 

Besides these general problems, there is a mass 
of more specialized questions which call for im- 
mediate and organized research. Much brilliant 
recent physiological investigation, on 'oondition- 
ing’, on habituation, on adaptation, on inhibition 
and on the development of co-ordinated motor 
activity, has its most significant application to 
human behaviour. The last ten years have seen 
the study of the operation of incentives and 
‘drives’ placed upon & much firmer basis in so far 
as the behaviour of animals is concerned ; but 
virtually nothing is known, except in a speculative 
sense, about their conditions and mode of operation 
in human society. Modern civilization depends to 
& considerable extent upon skills of one kind and 
another, yet we are only at the outset of asoer- 
taining’ the principles which determine how 
different skills can best be acquired and main- 
tained. In region. after region, throughout the 
British Empire, wherever native populations are 
being rapidly caught up in modern Western ways 
of life, urgent practical. difficulties concerning 
education, administration, and the swift trans- 
formation of manners and customs arise and 
cannot be postponed. As things are, the ad- 
ministrator is forced to do his best to meet such 
problems ad hoc, and in a hurry. ‘There are 
principles underlying the correct solution of them 


Exploration 


Archzological Reconnaissances in North- 
Western India and South-Eastern Iran 
Carried out and recorded with the support of 
Harvard University and the British Museum by 
Sir Aurel Stein. Antiques examined and described 
with the assistance of Fred H. Andrews and 
analysed in an Appendix by R. L. Hobson. Pp. 
xx + 2074-00 plates. (London: Macmillan and. 
Co., Ltd., 1987.) 63s. net. 


ATTER forty years of research and exploration 

in and around Central Asia, Sir Aurel Stein 
found himself constrained by the intolerable char- 
acter of the conditions imposed on his activities 
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all; but these principles demand organized 
research for their discovery, and hitherto the State 
has given no systematio support for such research. 

' Indeed, at the present time in Great Britain, if 
a government department, or any outside person 
or body, is brought up against some research 
problem underlying the administration of any 
branch of the social services, there is little that 
can be done beyond referring it to the Medical 
Research Council or to an advisory committee. 
This is scarcely fair. The Medical Research Council 
is usually sympathetic ; but many of the problems 
thus proferred are remote from ita terms of 
reference, and in any event ita resources are in- 
sufficient to do much more than meet its own 
immediate .concern with publio health in the 
specifically medical sense of the phrase. Also, 
though an advisory committee can inquire into 
whatever research may be in progress and oan 
collect opinions, it cannot initiate original investi- 
‘gations on an adequate scale. 

A new, centrally constituted scientific body is 
urgently needed, to survey the field of social 
research and to set on foot’ considered programmes 
of actual investigation on higher biological lines. 
The questions demanding study are most of them 
border-line problems, at the growing points of 
research in different departments of solenoe, in- 
volving organized and many-sided efforte for their 
solution. There is no government department 
that oould not profit vastly from suoh an enterprise. 
Ultimately the publio purse would be-saved from 
‘much wasteful expenditure, and the country’s 
social services set upon a firmer foundation of 
well-attested knowledge. ` ` 


in Iran 


by the Chinese Government to cease from further 
investigation in a field which he had regarded as 
the major objective of his studies. While he has 
every sympathy in his personal disappointment 
and frustration when the expedition in Inner 
Mongolia was abandoned, the loss to science by 
the diversion of his experience and knowledge 
to other regions is felt to be a calamity. Never- 
theless, there is compensation of a kind in the fact 
that by an arrangement with Harvard University 
and the British Museum, which were his sponsors, 
he was able to tum to the exploration of regions 
of the Middle East, which were still archwologically 
unexplored and geographically imperfectly known. 
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By October 1931, Sir Aurel's arrangementa for 
the first of his journeys.in southern Iran were 
complete, excepting for the official permit to travel 
in Persia. Pending ite receipt, which was delayed 
until the end of the year, Sir Aurel revisited the 
northern Punjab and the Salt Hills, where he 
began his career as a field archsologist in 1889. 
The purpose of this interlude was to round off his 
studies of the invasion of India by Alexander the 
Great by examining the scene of the last phase of 
that adventure at the point where the invading 
forces turned back, and to determine the exact 
spot at which the defeat of Poros on the banks of 
the Hydaspes (Jhélum) took place, a problem of 
which, after prolonged examination of previous 
theory on the ground, he concludes that a final 
and exact solution is improbable. In the account 
of his present journey in the Salt Hills, he includes 
the first full statement to appear, after nearly fifty 
years, of the detailed topographical and archso- 
logical argument by which he identified the Jain 
temple mentioned by the early Chinese Buddhist 
traveller Hsüan-teang, and the site of the ancient 
Simhapura. 

Early in January 1932, Sir Aurel left India for 
Makrin; and a few days later he crossed the 
frontier from the British post at Suntear, and began 
under eeoort his long journey through Persian 
Makrin and Baluchistan to Kerm&n, where the 
advancing season, too hot for further archæo- 
logical exploration, brought his first journey to a 
close. Re-assembling his party after he himself 
had spent a brief period in England, he set out 
from Kerm&n in October 1932, his purpose being 
to explore the coast of the Persian Gulf in search 
for early historic and prehistorio sites. He travelled 
south to Miu&b at the mouth of the Persian Gulf 
and ‘thence proceeded along the mbospitable 
coast; but before his journey as planned was 
completed, all further exploration was forbidden 
by the Persian authorities owing to tribal unrest, 
and his second journey came to an end at Bushire. 

In the two journeys of the period 1981-83, Sir 
Aurel had covered two thousand four hundred 
milea of country, almost the whole of which was, 
for archmological studies, virgin territory. Of 
this he had also made a topographical survey, 
except for an interruption of his observations for 
& time by the officious, and as it proved, un- 
authorized veto of the commander of his escort. 
The course of his journeys was determined by 
&rohseological ‘pointe’, the occurrence of burial 
mounds and occupation sites of prehistoric or early 
historic age. It is to be noted that though historic 
sites were found along the actual coast line, there 
was none here of prehistoric age, & fact of which 
Sir Aurel discusses the significance and suggests 
that it may be due to submergence. 
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A large number of sites, both of prehistoric and 
early historio age, were examined and recorded. 
Time was not available for an intensive study of 
any one site, and there are several on which the 
author insists upon the urgent necessity for 
systematic and exhaustive excavation. It was 
possible, however, by surface finds and trial 
trenches to collect and determine the gequenoe of 
a large quantity of ceramic evidence and other 
material—stone and bone, copper, bronze, iron 
and glass (beads and bangles)—in date extending 
from the chalcolithic age down to the close of the 
pre-Islamic period, several centuries after the 
commencement of our era. An idee of the richness 
of some of the sites in archmological data may be 
gathered from the fact that at Dambs-koh, a 
hillock-site in the alluvial plain of the B&hü river, 
about sixteen miles only from the frontier, there 
were at a rough estimate seventeen hundred cairn 
burials, or if those scattered nearby are taken into 
the acoount, some two thousand. The practice of 
cairn burial shows considerable. variety in oon- 
struction, but the skeletal remains are invariably 
those of bodies which have been exposed previously 
to burial. In this area, the author infers, it must 
have persisted for a very considerable period, ex- 
tending from the oloee of the pre-Islamic period 
back to, at least, the Iron Age. 

On the prehistoric or chaloolithio sites there is 
abundant evidence, in the painted pottery in 
particular, of affinity on one side with the chalco- 
lithic civilization traced by Sir Aurel on his ex- 
peditions to Baluchistan in 1926-28, which in turn 
links up with the civilization of the Indus valley, 
and on the other, with early western Asia. Finds 
from the Tal-i-pir (Haraj), for example, especially 
the painted pottery and the ‘button-seals’, are 
compared with those found at Persepolis, Arpachi- 
yah and Fars. Further, the designs in monotone 
of the yellowish-grey ware from this site provide a 
link between Persepolis and the chaloolithio site 
at Fars and Baluchistan, where most of the designs 
appear, while the bands of horns found here as a 
form of decoration relate Baluchistan, Iran and 
Busa. 

Sir Aurel has modestly given to this elaborately — 
produced and detailed acoount of his first two 
journeys in Iran the title of ‘Reconnaissances”’ ; 
and so these journeys must be regarded, as pro- 
viding both a strong incentive and guidance for 
further and more intensive archsological investiga- 
tion—this not only for its own sake, but also for 
the light it will throw on the relations of early 
civilizations: in India and Mesopotamia. At the . 
same time, the topographical and archsological 
record, as well as the magnificent series of plates 
of the pottery and other finds, ensure ita permanent 
standing &s &n authoritative work of reference. 
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Men and Mathematicians 


Men of Mathematics 
By Prof. E. T. Bell. Pp. 653. (London: Victor 
Gollancz, Ltd., 1987.) 12s. 6d. net. 


ROF. E. T. BELL has written a fascinating 
book. The amount of biographical details and 
of mathematics that he has compressed into 6 
volume of 650 pages is extraordinary ; but he is 
never dull; his style is lively, at times even 
‘snappy’ ; -ho carries the reader along ; he wheta 
the appetite. No doubt the mathematician of & 
certain age who remembers little more mathematics 
than what he learnt at school and at the university 
will wish that the modern theorles and develop- 
ments could be more fully described so that he 
could get a better general idea of them ; and the 
reader who is mainly interested in the personal 
and human side, while reading with enjoyment 
the biographical details, which are not easily 
accessible elaewhere, will wish for more. This is 
as it should be; but, if the writer has set himself 
what is (in such a compass) a wellnigh impossible 
task, we are not the lees grateful to him. 

Prof. Bell explains that he has applied two 
aritería in selecting names for inclusion : first, the 
importance for modern mathematics of a man’s 
work, and, secondly, the human appeal of the man’s 
life and character. Some, as he says, qualify 
under both heads, for example, Pascal, Abel and 
Galois; others, like Gauss and Cayley, chiefly 
under the first, though both had interesting lives. 
When the two criteria clash or overlap as between 
several claimants for inclusion on account of a 
particular advance, he has given the second the 
precedence, as his primary interest is here in 
mathematicians as human : 

In his first" chapter Prof. Bell deals with the 
Greeks—Zeno, Eudoxus and Archimedes; then, 
with a bound over eighteen centuries, he passes 
to and Fermat, the founders of analytical 
geometry. This is because, throughout the book, 
"the emphasis is wholly on modern mathematios, 
that is to say, those great and simple guiding ideas 
of mathematical thought that are still of vital 
importance in living creative science and mathe- 
matios”. The particular Greeks dealt with are 
those whose work makes, as it were, a continuous 
story with that of the moderns. The story properly 
begins with Zeno of Elea. Zeno did not indeed 
claim to be a mathematician, and next to nothing 
is known of his life; but he put forward the four 
famous paradoxes which have exercised the acutest 
minds ever since, and even now, notwithstanding 
the labours of Weierstrass, Dedekind and Georg 
Cantor, cannot be said to be disposed of finally. 


Though some of the great mathematicians were 
born in the humbler walks of life, they are not 
in a majority. Monge was the son of a pedlar 
and knife-grinder, Fourier of a tailor, Fermat of & 
leather-sellar ; Gauss’s father worked as a gardener, 
canal-tender and bricklayer. Laplace was the son 
of a peasant and became a’ complete snob; he 
examined Napoleon as a candidate for the Miltary 
School, and afterwards, in recognition, Napoleon 
‘pushed’ him in every possible way; he was 
Minister of the Interior for six weeks; under 
Louis XVIII he sat as Marquis de Laplace in the 
chamber of peers. Most of the others were sons 
of profeesional men, chiefly in the law, officials, 
pastors, and so on. Some were miserably poor or 
became so; Kummer tramping back and forth 
every day between Sorau and Halle with his food 
and books in a knapsack on his back reminds us 
of Eudoxus trudging from the Piræus to Athens 
and back to hear the lectures of Plato. 

Only a few of the subjects of the book seam to 
have been exceptionally precocious. Though the 
legends of Pasocal’s precocity are no doubt over- 
drawn, he discovered his famous theorem before 
reaching the age of sixteen years. Lagrange is 
said to have become professor of mathematics at 
the Royal Artillery School in Turin at sixteen years 
of age. Gauss, before he was three years old, 
spoke up and corrected an error which his father 
had made in calculating the weekly wages of some 
labourers ; in his tenth year he produced in a few 
seconds the answer to an addition sum set to his 
clase, in which a hundred numbers beginning with 
81,297 and ending with 100,809 were to be added, 
because he instantly saw that the numbers formed 
an arithmetical progression with 198 as common 
difference. Sir Wiliam Rowan Hamiltan must 
almost have rivalled John Stuart Mill: he was & 
good reader and advanced in arithmetic at three 
years of age ; at five he read and translated Latin, 
Greek and Hebrew ; at eight he added Italian and 
French and wrote an original poem in Latin 
hexameters. Euler ("analysis incarnate’) was, 
like Gauss, a marvellous calculator. Two of his 
students summed a complicated convergent series 
in specific numbers and disagreed only by a unit 
in the fiftieth place of the result. To decide 
between them Euler did the whole calculation in 
his head ; his answer was found to be correct. 

Prof. Bell has strong likes and dislikes. He 
cannot forgive Newton for accepting, at the age 
of fifty-four years, the post of Warden of the Mint, 
nor Leibniz for spending so much of his life in 
the trivial service of the Brunswick family. 
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Citrus Diseases 


Citrus Diseases and their Control: 
By Prof. Howard B. Fawcett. (McGraw-Hill 
Publications in the Agricultural and Botanical 
Sciences.) Second edition, completely revised, 
rewritten and enlarged. Pp. xv +656. (New York 
and London : McGraw-Hill Book Co., Inc., 1936.) 
36s. 
A SECOND edition, after ten years, by the 
senior author of Fawoett and Lee’s well- 
known book must be welcome to & great industry 
and to citrus pathologists. Lee, bemg engaged on 
other investigational work during recent years, 
generously withdrew from joint authorship of the 
new edition. The arrangement of the matter 
is the same as in the first edition, but with 
fifty-three additional pages of text (apart from the 
bibliography) and two new chapters. Significant 
of the notable extension of citrus planting outaide 
of the United States during late years and the 
attention given by trained pathologists to the 
diseases and means of control, is the expansion 
of the, chapter on the geographical distribution 
of citrus diseases from aix to thirty pages. 

A new chapter has been added on ‘diseases due 
to deficiency or excess of inorganic constituenta’ 
in collaboration with Haas of California, and the 
parte treating of sweet orange and Australian scab 
and of citrus blight have been written with the 
help of Miss Jenkins of Washington and Rhoads 
of Florida respectively. Descriptions are given of 
about a score of diseases either not mentioned at 
all or only cursorily dealt with in the first edition ; 
among these Mal Becoo, a specific disease as under- 
stood now (due to Deuterophoma tracheiphila 
Petri), and of serious moment in the lemon planta- 
tions of eastern Sicily, is probably the most out- 


Physiology of the Parasitic Nematodes 


Nematodes Parasitic in Animals 

By Dr. Geoffrey Lapage. (Methuen’s Monographs 
on Biological Subjects.) Pp. x+172. (London: 
Methuen and Co., Ltd., 1937.) 4s. 6d. net. 


HE scope of this excellent little book is not, 
as its title might suggest, systematic or 
faunistio. It is addreased primarily to the experi- 
mental biologist, and the author’s chief concern is 
with the physiology of the parasitic Nematodes, 
upon which, as he points out, their relationships 
with their hosts depend, and a better knowledge 
of which might enable us to control their harmful 
activities in man and domestic animals. 


standing. Of the diseases fully treated in the first 
edition, Fawcett now records that no osses of 
canker (caused by Bacterium ottrt (Hasse) Doidge) 
have been detected in Florida since 1997, and that 
it appears to have been eradicated. from all com- 
mercial plantings in the other Gulf States. The 
great campaign aiming at the total eradication of 
canker, begun in Florida in 1914 and extended to 
the neighbouring States, seems, therefore, to have 
been wholly successful : it has cost about two and 
& half million dollars. A similar campaign of 
eradication against canker in the Union of South 
Africa, begun in 1918, has been equally suooeeaful. 
These two effective campaigns against a highly 
infectious disease (the very susceptible grape. 
fruit was the variety mainly oonoerned), 
destined to become classical in the iude of 
plant disease control. 

The author presents strong evidence, based 
mainly upon his own investigations, in support 
of the view that psorosis, a disease of wide distribu- 
tion, the etiology of which baffled pathologists for 
many years, is due to a& virus. 

The bibliography has been enlarged from seven- 
teen to forty-one pages, due in part to the filling 
of gaps in the references recorded in the first 
edition and to the very complete list of those of 
the last ten years (to the end of 1935). 

The make-up of the book corresponds with the 
high standard of the first edition; the plates in 
colour, remarkable products of the technique of 
reproduction, are the same as those in the earlier 
edition. Should the new edition be reprinted, it 
would seem an added convenience if the plates 
could be numbered and listed in the table of 
contents. 


There is an introductory chapter on the struc- 
ture, life-histories and Glassification of the group. 
Here, in so condensed a work, it is perhaps 
inevitable that a few errors and questionable 
statements should creep in. It is doubtful 
whether “most nematodes are parasitic” ; 
while it seems a pity to find the common mis- 
spelling of Filarioidea as “Filaroidea’”’ constantly 
repeated. 

The main part of the book, however, is a useful 
review of the mass of recent literature dealing with , 
the mode of life and metabolism of the Nematodes, 
their effecta on their hoste and the problems of 
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resistance to infestation. A bibliography of more 
than 400 references is given. His review leads the 
author to the conclusion that “in spite of every 
effort, no efficient control of any nematode para- 
sitic in animals is known. . . . Work, therefore, 
which seeks to understand the physiology of 
nematodes is urgently needed. . No group of 
animals presents problems more interesting to the 
experimental biologist, nor a challenge more 
exacting to his skill . . . If every biological 
laboratory in the world employed one experi- 
mental biologist on the study of parasitio nema- 
todes, the reproach that neither biology nor 
medicine can cope with these parasites would soon 
be removed." 

Our great ignorance of the physiology of these 
organiams, in spite of the work that has been done 
on them, is well brought out. The difficulties in 
the way of exact experiment are great. No one 


Practical Hints 


The Horticultural Note Book : 

a Manual of Practical Rules, Data and Tables, for 
the use of Students, Gardeners, Nurserymen and 
others interested in Flower, Fruit and Vegetable 
Culture or in the Laying-out and Management of 
Gardens. Compiled by J. O. Newsham. Fifth 
impression. Pp. xx+418. (London: The Tech- 
nical Press, Ltd., 1937.) 7s. 6d. net. 


HE new edition of this book follows on the 
lines laid down by ite author in the original 
work. For conciseness and lucidity in pocket-book 
form, it would be hard to improve upon. Its data 
and practical details can be fully relied upon and 
the wealth of information crowded into its 418 
pages covers the whole of the operations of any 
up-to-date garden. In this respect the author has 
a genius for imparting—in tabloid form—his wide 
knowledge to others. 

A very large number of subjects bearing upon 
horticulture are ably dealt with. There are chapters 
on such widely different items as weights and 
measures, sizes of pots, land measures in detail, 
valuable information and full descriptions on the 
formation of kitchen and fruit gardens, liste of 
planta for each, costa of digging, trenching and 
drainage. The making of lawns and their upkeep, 
lista of grasses to use in various soils, buildings, 
sheds, fruit rooms, greenhouses and heating 
apparatus, are all dealt with separately in & 
thorough and practical manner. 

Soils and geological formations are given a full 
chapter, and the chemical contents of various soils 
and manures are oleàrly defined. 
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has yet been able to keep alive a Nematode 
parasitic in a warm-blooded animal, outside ite 
host, for more than a few days. It is also very 
difficult to exclude bacteria and other contamin- 
ating factors. As Dr. Lepage says, “the produote 
of nematode-metaboliazm cannot be soccourately 
determined until a completely sterile nematode 
can be studied”’. 

After discussing the known facta concerning the 
resistance of animals to infestation with Nematodes, 
the author says that “the available evidence 
suggests that . .:. the three kinds of resistance 
are different only in degree and not in kind”, and 
is of the opinion that comparisons between such 
resistance and bacteriological immunity should 
be made with caution. Some possible methods of 
controlling infestation, mainly in grazing stook, 
are briefly discussed in the last chapter. 

H. A. B. 


in Horticulture 


Propagation by seeds, layers, grafta and cuttings 
is described in detail. There is a long chapter on 
fruit culture, which includes & useful list of varieties 
of all the best fruite grown in the British Tales. The 
best stocks to use for grafting, planting of various 
fruits, choice of sites suitable for each kind, pick- 
ing, storing and even details as to packing and 
marketing are all fully discussed. No important 
item or detail has been left out and the whole 
work is brimful of most valuable information, 
all collected together under separate headings, 
and very easy to look up by the aid of a full 
and complete index. 

In the 92 pages devoted to flowers and their 
culture, full lista of plants for the herbaceous 
border, greenhouse, stove and house decoration 
are given, and a feature of this is that all the 
principal florists’ flowers are dealt with separately, 
with valuable notes on the time of flowering, 
height and colour of the flowers. A select list of 
ferns for stove, greenhouse and hardy conditions ; 
cultural notes on orchids; lists of trees and 
shrubs for various soils and conditions ; notes on 
economio plants; weeds of various kinds, and 
notes on the best method of eradication are in- 
cluded ; also, the rotation of crope, and even such 
out-of-the-way subjects as “The Natural Food of 
Wild Birds"; “Points to be Observed in Judg- 
ing"; ‘The Economic Value of Timbers”, and a 
whole chapter on “Insecticides and Fungicides”. 

For ita size and completeness, there is nothing 
like this book as a valuable aid to both the amateur 
and professional gardener, and it is one that should 
be on every garden-lover’s bookshelf. 
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"The Nation's Intelligence 

By J. L. Gray. (Changing World Library.) Pp. iv- 
154, (London: Watta and Co., 1080.) 2s. 6d. net. 
The Menace of British Depopulation 

By Dr. G. F. MoCleary. Pp. 148. (London: George 
Allen and Unwin, Ltd., 1987.) 48. 6d. net. 

Tumsm two books, both conceived on acientific lines, 
and both written in the scientiflo spirit, aro concerned 
with two momentous issues. One of them asks the 
question: Are we heading for national stupidity ? 
The other asks the still more stirring question: Are 
we heading for national suicide ? 

In dealing with the first of these Mr. 
Gray confronts the school of writers who hold that 
the offspring of the prosperous classes are on the 
average abler than the children of the poor in virtue 
of their superior menta] inheritance, and who do not 
shrink from the inference that our high expenditure 
on social services, includmg education, simply 
encourages the perpetuation of inferior types, and 
ought, therefore, to be restricted. Arguing, as we 
have said, an strictly scientific lines, and withott 
any social and political prejudices, Mr. Gray gives 
reasons for believing that there is no cause for 
alarm, that there is no ground for supposing that 
the average intelligence of the community is decreas- 
ing, and that, eo far from being a blunder, the raising 
of the physical and intellectual level of the maases is 
of vital importance. 

4s to the menace of depopulation, Dr. MoCleary 
sounds the definite note of warning. The population 
of Great Britain is still increasing, but, ab a rate so 
greatly reduced as to point to the beginning of 
decrease in the near future. If, says he, our present 
fertility and mortality rates remam at their present 
level, we shall enter upon a period of decline which 
must end in extinction. Most people, by the way, 
do not realixe the position, because they are misled 
by an unscientific and superficial view of the relevant 
statistics. As the same process i8 going on in most 
of the Overseas Dominions of the British Empire, 
and as the mother country will soon be able to do 
nothing to help them, the outlook for the Empire 
is a black one. The author is in no doubt that the 
main cause of the decline is voluntary birth-control. 
He sees little hope of stimulating the growth of 
population by such artificial expediente as family 
allowances and marriage loans. Yet he does not 
close on a note of despair. The effective remedy, he 
holds, lies in making life better worth living for all 
classes of the community. 


Vakuumspektroskopie 
Von Dr. Hans Bomke. Pp. x+248. (Leipzig: 


Johann Ambrosius Barth, 1987.) 17.70 gold marks. 
Svom the publication of Lyman’s epi 
“Spectroscopy of the Extreme Ultra Violet”, 

hao bae Lus da o e Ge ted ae and 
accumulation of results in the field of vacuum 
spectroscopy. Improved glass gretings and the use 
of grazing incidence have enabled the limit of the 


spectrum to be pushed to ghorter wave-lengthe, until 
now ib à well within the long-wave limit of soft 
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X-rays. Many spectra have already been studied. 


It has thus become desirable that a new survey 


should be made of the investigations which have been 
carried out in this fleld. In his valuable little book 

"Va&kuumspektroskopie" Dr. Hans Bomke has set 
himself this task. 

Dr. Bomke opens with a brief historical review, 
then proceeds to describe in considerable detail the 
design of various types of vacuum spectrographs, 
their method of use and the construction of light 
sources suitable for them. About two thirds of the 
book are devoted to these topics. The remaining 
third is concerned chiefly with work which has been 
done on the spectra of atoms, although eight pages 
ab the end briefly summarize resulta obtained with 
molecules and solid bodies. The appendix contains 
useful constants and a very full bibliography. 

This book should prove of great assistance to those 
desirous of becoming acquainted with recent researches 
in the extreme ultra-violet. 


A Text-Book of Chemistry 
Edited by Dr. J. Newton Friend. Vol. 11: Organo- 
metallic Compounds. Part 4: Derivatives of 


Selenium, Tellurium, Chromium and Platinum. By 
Archibald Edwin Goddard. Pp. xxviii 4-292. (London: 
Charles Griffin and Co., Ltd., 1937.) 20s. net. 


Tua subject-matter of the present volume is oon- 
cerned with the aliphatic and aromatic derivatives 
of selenium and tellurium and the organic compounds 
of chromium and platinum. It is almost entirely of 
interest from the point of view of organic chemistry, 
end it may be suggested that vol 11, dealing with 
organo-metallic compounds, four perte of which 
making up a total of 1,682 pages have already been 
published, is out of proportion with the rest of the 
work. In the present volume, very minute details of 
preparation are given and the text will be of interest 
mainly to the specialist. The literature appears to 
have been very well covered and there are good 
indexes. For those who wish to inform themselves 
of the subject of which it treats the book will be a 
very useful guide. The preparations are nearly 
always given in sufficient detail to make referance to 


Practical Stereoscopic Photography 
By J. Moir Delzell. Pp. xv--224. (London: The 
Technical Press, Ltd., 1986.) 10». 6d. net. 


Da. Mom DarzkLL's book deals with the minutie of 
a single branch of photography. The subject is for 
the most part clearly treated, but the complete 
absence of illustrations renders some parta difficult 
to-follow. In the early chapters the author discusses 
the characteristics of binocular vision, describing the 
psychological effects of various muscular actions and 
their relation to our interpretation of what we see. 
There follows & very complete treatment of apparatus 
and technique.  Muoh of the part dealing with 
technique is applicable to general photography, and 
will be found very valuable to the ‘one lens’ workers 
as well ag to stereo workers. : 
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The Voyages of the Discovery* 


ee forty years ago, the first Discovery lay 
abuilding in Stephen’s yard at Dundes, for 

Captain Soott's Antarctic Expedition. She waa 
built like a Dundee whaler, but of the finest 
African oak, and finished as a labour of love ; her 


timbers, spars and full barque-rigging were all as 


Office built a new ship under her old name, less 
beautiful, but equipped as no other ship had ever 
been for the naturalist and the hydrographer. A 
much smaller vessel was added later on, bearing 
the name of that great scientific navigator and 
whale-fisher William Scoresby. She was built as 
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strong as Stephen and his men could make them ; 
but the old lines were not left unaltered, and 
~ when she put to sea she rolled terribly. The 
Hudson's Bay Oo. got her later on, and the 
Colonial Office took her over when she was 
flve and twenty years old and sent her on her 
fist and last cruise to ‘the Falklands and the 
South Georgian whaling-grounds. She found 
other Antarctic work to do under the Australian 
and New Zealand Governments, when our Colonial 


* Report on the Progress of the Discovery Oommtittee's Investiga- 
Hons. Pp. 52+11 plates. (London: Colonial Office, 1937.) 3s. Od, net. 


a '*whale-oatcher", to study and mark the whale 
at close quarters ; the Norwegian whaling-skippers 
at Walfisch Bay (when I happened once to paas 
thereby) thought they could have built her a great 
deal better ; but still she has marked her whales, 
and done good work in other ways. 

The old and new Discovery and their little sister- 
ship have been at work on and off pretty steadily 
for twelve years in the flerce cold and almost 
constant gales of Antarctic seas. Their one main 
object was to study, for the sake of the whale- 
fishery, the natural history of the several whales, 
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their movements and migrations, the things on 
which they feed, the waters in which they live 
and move; physical oceanography, chemistry 
and all the biological scienoes have their part 
in the story of the whale. The Basque har- 
pooneers in the Bay of Biscay killed out the 
‘Atlantio whales, one by one, until no more 
were seen for near & hundred years; the New 
Bedford men chased the Sperm whale all round 
the world, with ever-lessening catches; the 
Dundee ships in Davis Straits pursued the 
dwindling Greenland whale to the very verge of 
extinction. But the modern whaler, with his 
Svend-Foyn gun, his explosive bullets, and his 
‘floating factories’, kills a hundred whales to the 





Fig. 2. 
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old, harpooneera’ one; and it was plain to see 
that, plentiful as whales were on ‘their southern 
feeding-grounds, they could not outlast the in- 
satiable pursuit for ever. The aim of the Discovery 
was “to furnish a basis for the rational regulation 
of whaling"; in other words, to tell the oom- 
mercial world how far greed might safely go. The 
whale is a very different thing, aay, to a codfish, 
which lays, year by year at random, its million 
eggs ; the whale nurses ite single child for months 
with all solicitude, but men of business alaughter 
it as the Red Men killed the buffalo, and no 
humanitarian considerations enter the case. 

The Blàe whale, or Sibbald's whale as it was until 
lately called (after the old Edinburgh physician of 
three hundred years ago), is the largest and most 
valuable, the Fin whale (or common rorqual) the 
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most abundant whale in the Antarctic; the rarer 
Humpbeck was the first to show grave signs of 
depletion. Some 10,000 Blue whales are killed 
every year down in the Antarctic, besides a good 
many more (younger on the whole) on the South 
African coast; and, if the numbers killed do 
not yet become noticeably less, the mean size 
falls away, little by little and year by year. 
The whales do not live so long, their ‘expecta- 
tion of life’ grows significantly lees ; worse still, 
the mean size over the whole catch is falling 
below that of first maturity—a larger and larger 
proportion of the remaining stock no longer breed 
at all! The Blue whale is about 21 ft. long at 
birth, nearly 60 ft. long (Bo it is said) at a year 
old, and the females are sexually 
s sum mature a little over two years 
c _ Old, when they are about 79-80 
ft. long. This very rapid growth 
and very early maturity (on 
which the hopes and prospecta 
of the fishery largely depend) 
are vouched for by the Dis- 
covery naturalists, and are in 
harmony with Norwegian esti- 
mates ; they are novel, and un- 
expected, and extremely inter- 
esting determinations. Papers 
by Dr. Stanley Kemp, Dr. N. A. 
Mackintosh, Mr. J. F. G. 
Wheeler and Mr. A. Laurie on 
the Blue and Finner whales, 
their rate of growth, their age at. 
maturity, their migrations, their 
estimated numbers, their curious 
physiology of respiration and all 
else about them, are here as 
large instalments of the work 
which the Discovery Bet out to do. 
The Dtscovery’s hydrographic 
work has proved peculiarly in- 
teresting, and Mr. G. E. R. Deacon deserves especial 
congratulation. Oceanography had its roote in the 
Challenger Expedition, ita seeds were sown by Hum- 
boldt and Maury, but the tree only began to grow 
apace some thirty or forty years ago ; it was then 
that Nansen told us something of the peculiar 
oceanographic interest of the polar seas. The Chal- 
lenger had given us, as a first approximation, the 
simple story of & bottom-current, cold and heavy, 
flowing towards the equator, while a surface-current, 
salt and warm, streamed over it to the pole. That 
the great oceans show a more complex stratification 
than this was indicated even by the Challenger 
observations, as Merz saw long afterwards ; but the 
Edinburgh physicista were cautious men, and had 
been afraid to trust to what seemed the too com- 
plicated evidence of their own thermometers. 
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Now the Discovery, following on the Meteor’s work, 
gives us a new story just a little lees simple than 
the old, telling of four water-layers in the oceanio 
circulation instead of two. Starting out from the 
Weddell Sea, toppling to begin with over the edge 
of the plateau, down to the bottom and away 
northward, goes a current of cold heavy water. 
Lying over this and creeping slowly southward, a 
mass of warm salt water lies ; it rises up over the 
Antarctic current as this plunges down to the 
depths on its northward way, but it does not come 
to the surface, for there is other Antarctic water 
there with & density so far reduced by melting ice 
as to float, cold as it is, over the warm deep current. 
Then over all comes the fourth layer, of tropical 
or subtropical water, very salt but very warm, 
flowing southward over all the Antarctic waters. 

The whole case, simple as it is, is not quite Bo 
simple as that! For our two surface-waters, 
the hot and the cold, the salt and the fresh, 
one going south and one coming north, meet some- 
where, and when two water-masses meet things 
happen. You may see almost anywhere near the 
shore, especially in an estuary when the tide is 
coming in, a line of frothy turbulent water, marked 
out by a flotsam of sticks and straws ; this is the 
Schawnrand, as Otto Petterson called it. Such a 
Schawmramd on a prodigious scale, visible from 


. miles away, marks somewhere about 50° S. the 


so-called “Antarctic Convergence’, the meeting of 
the warm and oold surface-waters. Here the south- 
going current is turned back or carried down, and 
mixes with the Antarctic surface-water which 
meets it, to form, some way below, the cold north- 
ward intermediate current. Thus in the farthest 
south we have three layers of water—oold, warm 
and oold again; but farther north there are four 
layers, tropical or subtropical ooean-water drifting 
southward over the other three. 

From this easy beginning the story goes on and 
gathers interest. It is one of Deacon’s remarkable 
discoveries that the Weddell Sea, and that alone, 
is the source of all the heavy bottom-water, heavy 
with oold and undiluted by melting ice ; from the 
Weddell Sea the drift creeps slong at the bottom 
of the great oceans, and is traceable even as far aa 
the Bay of Biscay. But there are parte of the 
Antarctic Ocean so barred by shoals or submarine 
walls as to be shut off from the main current- 
system. Ross's Sea has a northern wall so high 
that the warm deep current does not enter it at all. 
So Roes's Bea becomes filled up with Antarotio 


' water, extremely cold, and also extremely salt 


because much water has been removed to form 
pack-ice; and the fauna of Rosa’s Sea has (I 
believe) its consequent peculiarities. 
Surface-currents coming northward from the far 
south hug the west coasta of the great continents, 
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and the most important and best-known of 
these, which the William Scoresby has specially 
investigated, is the Peru or Humboldt Current. It 
flows for more than 2000 miles along by Chile and 
Peru, now slow, now swift, now narrow and widen- 
ing out again, even to & breadth of some 200 miles. 
It seems to arise about 40? S., in one of those oon- 
vergenoes or divergences of which we have spoken, 
where cool and moderately saline water of Ant- 
arctic origin wells up from below the warm water 
of the equatorial oounter-current, as indeed it 
continues to do for all ite length slong the western 
edge of the continent. The cold water comes up 
teeming with nutrient salta ; it breeds a plankton- 
fauna of the richest kind; and this supporta a 
population of whales, and of fishea preyed on by 
innumerable sea-birds the guano of which is sent 
all over the world. This cold current dominates the 
situation, but now and then persistent northerly 
winds check it or thrust it aside. Then comes ei 
Nino, a new warm current upsetting the old equi- 
librium ; the fish die in millions, the water stinks, 
the birds starve, the guano industry ories aloud. 
On the west coast of South Africa, at Walfisch 


-Bey and Swakopmunde, the same phenomena 


oocur. 

After this fashion the Discovery reports lead 
us to many interesting thinge—interesting ohemi- 
cally and biologically—and arising out of the plain 
facts of oceanography. At the bottom of the 
Weddell Sea are found gypsum, calcium oxalate 
and calcium citrate, the last two especially being 
of obecure origin and unknown at the bottom of 
any other sea. A vast abundance of life, micro- 
soopic and macroscopic, strikes every naturalist in 
Arctic or Antarctic seas, and the coldest of Ant- 
arctio waters are the richest waters in the world. 
The biologist is apt to ascribe this abundance to 
superabundant oxygen, such as the cold waters can 
dissolve; but that alone would not go far. The 
nutrient salts, the phosphates and nitrates, are the 
true limiting factors in the growth of that mioro- 
vegetation with which the whole biological cycle 
begins. The tropical oceans are often very barren 
of these salts ; in our own latitudes there is never 
too much, and the burst of growth in spring uses 
up the supply leaving little or nothing to spare ; 
but the Discovery people have shown us that 
phosphates and nitrates are more abundant im the 
Antarctic Ocean than in any other seas, and that 
down there plant-growth is never checked for want 
of them. Plant-growth in the ocean is limited to 
a certain depth by ite need of sunlight, so the 
water a little lower down tends to be rich in unused 
phosphates. In the neighbourhood of any greut 
divergence these waters rise to the surface, and 
foster an unusual micro-vegetation there. At the 
edge of the continental shelf we meet with such 
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rising waters, und have again a richer growth of 
plants and of creatures great and small to feed on 
them and one another. 

A hundred years ago, Johannes Müller was using 
the first tow-net, &bout the time when Edward 
Forbes was borrowing for the first time a fisher- 
man’s oyster-dredge; but only now do we begin 
to understand properly the importance of the 
floating life of the sea. Its distribution, ite seasonal 
abundance, ite variation with temperature, ite 
presence in this water and absence in that, the 
vast variety of organisms of which it is variously 
and with varying importance composed, all these 
things are a great part of the science of the sea 
and of our understanding of all the fisheries. 
Prof. A. O. Hardy of Hull (a most ingenious 
student of the plankton) and Mr. E. R. Gunther 
have written an interesting report on the ways 
and means by which plankton is dispersed 
and distributed, and how the gathering-places 
of the whales may be expressed in terms of 
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plankton, and again of the phosphate supply. 
Dr. N. A. Mackintoah has demonstrated a seasonal 
circulation in the Antarctic plankton on a scale 
unrivalled elsewhere ; the big Euphausias, staple 
food of the Blue whale, first made known by the 
Challenger and met with again by Dundee whalera 
who went far south unsuccessfully some forty 
years ago, are fully described by Dr. F. C. Fraser 
and Mr. Dilwyn John. But without saying more 
of the ship’s company and their doings, let me just 
say that the Discovery II, with a great task to do 
and ample means to help to do it, has added 
largely and handsomely to natural knowledge, and 
given the ship’s name an honourable place among 
voyages of exploration and discovery. There is 
one omission in the report before us. I have read 
it all through without encountering the name (save 
in a list of papers) of the leader and director of 
the Expedition, the distinguished author of the 
report. 
D. W. T. 


Tests in Common Use for the Diagnosis of Colour Defect * 
By Dr. Mary Collins 


e E for colour vision fall into two categories. 
In one type of test, transmitted light is used, 
in the other reflected light. While the former type 
of test is regarded as the more fundamental, the 
latter can be of great service for quick diagnosis 
of colour anomaly. Colour testa may be admin- 
istered purely for theoretical purposes, or they 
may be applied for practical purposes, as selection 
teste for different vocations. This second function 
assumes its most important role in vocations in 
whioh lack of accurate discrimination between 
different coloured signals may involve human lives. 
This function is also of significance in other voca- 
tions in which the lack of colour discrimination, 
though not involving danger to the community, 
is highly disadvantageous to its possessor. 
There seems to be no need at the present day 
to emphasize the importance of the recognition 
and detection of colour defect. It is, however, 
very illuminating to study some of the more 


recent investigations in the field, particularly those ~ 


concerned with the incidence of red-green defect. 
The percentages given seem to be muoh higher 
than in the reporte of the earlier investigations. 
It does not necessarily follow that the incidence 
of the defect is increasing; the indications are 
rather that detection ia more acourate owing to the 


* From the preaxientm! address to Seotlon J (Psyohology) of the 
Botish Assocation, delivered at Nottingham on September 3, 


improvement of the test material. Out of 360 
candidates applying for acceptance as apprentice 
printers, the percentage of red-green colour-blinds 
was 7-5, this figure being exclusive of the colour- 
weak and the anomalous. 

It seems more or less agreed that red-green 
colour-blindnees 18 a reduction system of normal 
colour vision, one cogent argument in support of 
this contention being that normal colour matches 
are valid for any type of dichromate. The oolour- 
blinds lack something which the normal eye haa, 
but have nothing which the normal eye does not 
posseas. The individual with normal colour vision 
sees & spectrum composed of six or seven colours. 
The red-green oolour-blind has a spectrum com- 
posed of only two colours, these two colours being 
yellow and blue. The acceptance of this fact was 
delayed for & long time, and it is doubtful if it is 
yet generally acoepted. Herschel, in 1845, was the 
first to put forward the dichromio explanation of 
colour-blindnees. He pointed out in his article on 
"Light" in the ''Encyclopedia Metropolitana” 
that certain individuals could only distinguish two 
colours, and that these two colours were yellow 
and blue. Clerk Maxwell, among others, opposed 
this, for he accepted the theory put forward at 
that time by Young and Helmholtz that colour- 
blinds were either red-blind, green-blind or violet- 
blind, and that the red-blind were blind to red, 
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but oould see the remaining two oolours, green 
and violet: the green-blind were blind to green, 
but could see red and violet. 

In an account by Pole of his own case, we find 
he vigorously proteste against these prevailing 
beliefs, and gives a careful analysis of his own 
colour vision as evidence. He had been pro- 
nounced red-blind by Maxwell and green-blind by 
Holmgren. Pole repudiated both suggestions, and 
claimed that the true solution was that he was 
blind to both colours. This conclusion was oon- 
firmed by a large number of facte. One was the 
evidence of the oolour-blinda themselves who, 
whether they were classified aa red-blind or green- 
blind, asserted that their colour sense was oom- 
posed of blue and yellow. Another was a case of 
congenital unilateral dichromatism investigated by 
von Hippel in 1880. The individual tested had 
normal colour vision in his left eye but was colour- 
blind in his right eye. With the right eye he oon- 
fused red and green with yellow, as tested by 
various standard testa. The oolours which the 
subject could distinguish with his right eye were 
blue and yellow, these being confirmed when he 
looked at them with his normal eye. Von Hippel 
diagnosed the case as one of red-green blindness 
with spectrum of normal length. Holmgren ex- 
amined the case with his wool test and proclaimed 
it to be one of red-blindnees with shortened 
spectrum in accordance with the Helmholts theory. 
Von Hippel retested his subject and reaffirmed 
his finding. This was the first case of mono- 
cular oolour vision reported, and it undoubtedly 
strengthened the case for the acceptance of 
Herachel’s and Pole’s views. Holmgren, it is 
interesting to note, ultimately agreed that blue 
and. yellow were the only oolours seen. That this 
point is still controversial may be gathered from 
the statement made by Pitt in a recent investiga- 
tion, that the fundamental responses of the pro- 
tenope are blue and a saturated green, while those 
of the deuteranope are blue and & mixture of red 
and green. 

Only & few cases of unilateral oolour-blindnees 
have been recorded, and these, according to 
Parsons, are of “doubtful value". In these cases, 
however, the suggestion is always that the coloura 
seen are blue and yellow. Miles and Beaumont, 
who tested the two eyes separately in an investiga- 
tion into colour-blindness, found considerable 
differenoe between the two eyes in many oases, 
and suggest that although there is no oonolusive 
evidenoe as to the frequenoy of unilateral oolour- 
blindness, “possibly it amounts to three or four 
per cent of the oolour-blind". They discovered. 
one such oase in & group of 28, and Miles and 
Oraig found another in a group of 390 mercantile 
salesmen. This latter individual was a dry goods 
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salesman and aware of his condition, and if re- 


normal eye. 
blindness are as numerous as suggested, æ field 
seams opened up for further investigation which 
may lead to definite conclusions as regards the 
fundamental sensations of the red-green colour- 
blind: | e 

The results of investigations carried out over & 
number of years at Edinburgh into the oolour- 
sensations of the red-green colour-blind seem to 
indicate that their colour sensations are indeed 
blue and yellow. The extent to which these two 
oolours replace all the other colours in the spectrum 
is, however, not constant for every oolour-blind. 
With some, yellow and blue may replace all the 
other colours, that is, red, orange, yellow and 
green may be seen as different shades of yellow, 
blue and violet as different shades of blue. Some- 
times, instead of the green being replaced by 
yellow, it may appear as grey, or the blue-green 
may appear as grey, the extent of the neutral 
band varying with the gravity of the defect. A 
second neutral band is also found extra-spectrally 
in the complementary colour, in the purples. In 
one extreme case which came under observation, 
only two narrow bands of yellow and blue existed, 
the other colours being seen aa shades of grey. 
Red appeared as black, orange as dark grey, 
yellow could be discriminated, green and blue- 
_ green were seen as grey, blue could be distinguished, 
but violet appeared as dark grey. In one test, out 
of 76 colours observed, 64 of them appeared as grey. 

All cases, however, are not so extreme as the 
one just described, and the general finding which 
seems to be gradually gaining ground is that there 
exist different degrees of colour-blindness extend- 
ing from extreme cases in which blue and yellow 
are the only two colours visible, to milder cases 
in which the blindnees to red and green is not 
total. In these milder cases the individual can 
see red and green if they are bright enough or 
vivid enough., It is theae milder forms which 
constitute the great practical problem, for in theee 
cases the ability to distinguish between red and 
green is likely to fail when the individuals are 
fatigued, or when the illumination is poor, as in 
mist or fog. The extreme cases oan be easily 
detected, but the milder cases, which have been 
deecribed as ‘dangerous oolour-blinds', require very 
careful examination if they are to be detected. 

That different degrees of oolour-blindneee exist 
has been emphasized by more than one writer. 
Hayes “wonders if we shall presently have to give 
up all classifications by types, arrange colour 
defectives in distribution tables and give a colour 
graph or profile for each subject, showing his , 
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efficiency or deficiency for each colour in terms of 
& per oent of the normal or average attainment". 
Troland states that the original restriction of 
colour-blinds to protanopes, deuteranopes and 
tritanopes is no longer adequate, and allowances 
must now be made for more types of variation. 
Edridge-Green recognizes seven different types of 
colour vision, and Schjelderup states that there 
are at least eighteen ‘significant species of oolour- 
blindness. Collins reaches the conclusion that it 
. is quite unprofitable to try to classify the colour 
systems of the colour-blind because there exist Bo 
many individual variations. 

One group in which the colour defect is not 
extreme has been definitely recognized. Seebeck, 
in 1837, found certain cases which he was reluctant 
to classify as colour-blinds, who yet showed signs 
of colour abnormality. It was not until 1881, 
however, that these cases were understood. In 
that year, Rayleigh found that a number of 
individuals with otherwise normal colour vision 
were unequally sensitive to red and green. In 
equating red (lithium line 670-8 uu) and green 
(thallium line 635 pu) to match a yellow (sodium 
line 589 wu), since known as the Rayleigh equation, 
somo were found to require far more red than the 
normal, others required an excess of green. Von 
Kries, in describing an extensive series of experi- 
mente, applied the name ‘anomalous trichromates’ 
to these cases, and this designation has gained 
universal currency. Guttman advocated the terms 
red-weak and green-weak, and distinguished seven 
characteristios which they manifest, the chief of 
which are high thresholds, heightened colour con- 
trast and a quick fatigue to colour stimuli. 

It is customary to divide these anomalous tri- 
chromates into two groups corresponding to the 
two groups of dichromates, deuteranomalous tri- 
chromates or partial deuteranopes in which the 
sensitivity to green is below normal, and prot- 
anomalous trichromates or partial protanopes in 
which the sensitivity to red is below normal. The 


Obituary 


Sir David Orme Masson, K.B.E., F.R.S. 
Dor. SIR DAVID ORME MASSON, who died at 

Melbourne on August 10, was born at Hamp- 
stead, London, on January 13, 1858. He was of 
mixed Enghah and Scots descent. His father, Prof. 
David Masson, editor of Milton, Goldamith and De 
Quincey, and Histonographer-Royal for Sootland, 
came of Aberdeenshire stock—there is a saying in 
the Don valley that 'Eassons, Massons an’ Kessons 
a’ cam’ frae Tarlandside". His mother, Roealine 
Orme, had & forbear George Rutt, the father of 
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green anomalous seem to be more numerous than 
the red anomalous, the ratio being quoted aa 5 to 1. 

Theee cases, it may be, form the conneoting 
link between normal colour vision on one hand 
and colour defect on the other, and if a sufficient 
number of cases could be tested ranging from 
normality to complete red-green deficiency, a oon- 
tinuous series might be obtained. 

It is a moot point as to whether these anomalous 
trichromates form ‘dangerous colour-blinds’. The 
general finding seems to be in favour of the 
affirmative. Some writers, for example, Troland, 
actually include them in classifications of types of 
oolour-blindnoss. Oblath pointe out that they can 
only recognize colours when they are saturated 
and of intense luminosity ; “It is evident that these 
peculiarities render these subjecta leas fitted for 
certain services”. In a report on “Colour Vision 
Requirements in the Royal Navy" (Med. Ree 
Council Report, Speo. Series No. 185; 1933), it 
is stated that “the mildly anomalous trichromate 
can be considered & safe look-out. On the other 
hand, the unfit anomalous trichromate is, in many 
ways, & greater source of danger than the dichro- 
mate”. The incidence of this anomaly is estimated, 
in the same report, as 6 per cent, which is stated 
to be a very conservative estimate. Both reporta 
emphasize very strongly the fact that the anomalous 
trichromate behaves as if colour-blind when 
conditions are unfavourable, such as when mist, 
fog or smoke are present, and this is all the more 
disastrous because the individual is rarely aware 
that he suffers from any colour defect. The 
heightened contrast and the quick fatigue char- 
acteristic of such anomaly may well make the 
judgment of oolour and the discrimination of 
colour highly erroneous. The testing and disoover- 
ing of these cases of anomalous trichromatio 
vision is not easy, and necessitates very careful 
procedure, and generally not the application of 
one test, but of & battery of testa. 

(To be continued.) 


Notices 


Joseph Priestley’s biographer, John Towill Rutt ; 
and it may be mentioned, as throwing some light on 
the family, that the home of the Ormes, m Avenue 
Road, Hampstead, was & favounte rallying ground 
of the Pre-Raphaclites. In 1865 David Masson 
migrated from the chair of English literature at 
University College, London, to the Regius chair of 
English in the University of Edinburgh, and so it 
came about that his son, David Orme Masson, was 
educated at Edinburgh Academy and afterwards 
graduated M.A. and B.Se. at Edinburgh. 
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In his younger days Masson was & strong walker 
and swimmer, and he played golf, tennis and billiards. 
After a short period of research with Prof. Orum 
Brown, he left Edinburgh for Bristol m 1880, to 
become Prof. W. Ramsay’s first assistant (in later 
days, his son, Irvine Masson, was to become Sir 
William Ramsay's last assistant, at University 
College, London). Before Masson returned to Crum 
Brown, he and Ramsay had laid the foundations of 
a lifelong friendship. Meanwhile he had soquired 
some further research experience at the Univer- 
sity of Gottingen. During his second -period 
at the University of Edinburgh, Masson, with 
R. Fitxroy Bell, founded the first Students’ Repre- 
sentative Council in any university, of which Masson 
became the first Senior President. The ensuing 
revolutionary improvement in the students’ behaviour 
at graduations, eto., led Principal Sir Alexander 
Grent to exclaim, at the end of the teroentenary 
celebrations: "Gentlemen, you have saved the 
Republic |" Masson was aleo a prime mover in the 
. foundation of the Students’ Union in the University 
‘of Edinburgh—again, the first in Great Britain. 

In 1886 Masson was elected to the chair of 
chemistry in the University of Melbourne, a key 


appointment which he held with high distinction 


until he retired in 1928, to become professor emeritus. 
Orme Masson, and his contemporaries Baldwin 
Spencer and T. R. Lyle, must be numbered among 
the prime creators and moulders of Australian scienoe ; 
to them Australia in general and the University of 
Melbourne in particular owe a debt beyond compu- 
tation. A brilliant and inspiring teacher, Masson 
built up Australia’s most distinctive school of chem- 
ical research at Melbourne, and exerted a steady 
influenoe upon the development of Australian 
` seienoe through his pupils and research students ; 
but this was only one side of his work. His remark- 
able clarity of vision, combined with his organizing 
and administrative ability, his interest in the wider 
aspecte of science, and his flair for publio work, 
naturally brought him out as a leader in the founda- 
tion of national soientiflo institutions in Australia. 
Among these were the Commonweelth Advisory 
Council of Science and Industry, of which he was 
deputy chairman from 1916 until 1920, and which 
merged later into the Commonwealth Council for 
Scientific and Industrial Research; the Australian 
National Research Council, of which he was ‘president 
in 1922-26; and the Australian Chemical Institute, 
of which he was the original president in 1924. 
Masson was also president of the Australasian Asso- 
ciation for the Advancement of Science in 1911-18, 
and was largely instrumental in bringing about the 
visit of the British Association to Australia in 1914. 
In addition to all this, he was active in the interests 
of Antarctic exploration from Australia. 

Maeseon'a researches were concerned chiefty with 
physical chemistry, more perticularly with the theory 
of solutions, ionization, and chemical dynamics. 
With Rameay, at Bristol he worked upon atomic 
volumes at the boiling pomt'. This investigation 
was followed, at Edinburgh, by some work with 
M. Hay on the composition of nitroglycerine*, and 
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by & series of researches on sulphine salta, carried out 
partly im collaboration with L. Dobbin*. The latter 
theme was afterwards extended at Melbourne with 
J.B. Kirkland‘. A paper on molecular volumes’ was 
followed by another early research at Melbourne, in 
which, with N. T. M. Wilamore, Masson came near 
discovering the celebrated organic synthetical reagents 
later associated with the name of Grignard’. 

In 1891 Masebn pointed out the analogies between 
solution and vaporization which are embodied in 
hie term ‘critical solution temperature’; at the same 
time he brought to notice certain other principles 
regulating the mieoibilitiee of liquids’. He was & 
keen exponent of the ionic theory in ita early days, 
and between 1897 and 1899 he developed the direct 
‘jelly-tube’ method of measuring ionic velocities’. 
Later notable work emanating from the Melbourne 
laboratories under his inspiration moluded various 
observations on the decomposition of persulphates 
and of sulphine hydroxides in aqueous solution 
(Leila Green, Brenda Sutherland’), and studied on 
the viscosity and conductivity of some aqueous 
solutions (W. Heber Green'*). Another Interesting 
research (1909), dealing with the mechanism of urea- 
formation from cyanates, was carried out in ool- 
laboration with his son, Irvine Masson’. i 
this period also, B. D. Steele and Kerr Grant!* 
developed their quartz micro-balance in Masson's 
department; this was afterwards used by Ramsay 
and Whytlaw-Gray to measure the density of radium 
emanation. 

It is not generally. known that eerly in 1895 
Masson evolved a modification of Mendeléeff'a periodio 
system, which, apert from the treatment of the rare- 
earth metals, is practically identical with the later 
classifloation of Bohr. Masason’s arrangement was 
printed immediately after Ramsay's discovery of 
helium", and it contained spaces which were later 
filled by neon, krypton, xenon, and niton. ‘Helium 
and Argon,” it is stated in an inset to the teble!*, 
“are placed in the new Group VLU, characterized by 
valenoe =0 and atomicity =1.” It was probably & 
discussion between Masson and Rameay in May, 1895, 
during a visit of Masson to Great Britain, which first 
gave Ramsay real confidence in the idea of this 
missing growp of rare elements. Masson’s arrange- 
ment was adopted by Ramsay and incorporated 
by him in a celebrated wall-diagram which he used 
in his lectures at University Oollege, London (part 
of this diagram was reproduced in the well-known 
caricature of Ramsey by 'Spy ). 

Another example of Maason's preacience is provided 
by a paper published so early as 1921, in which he 
developed what was essentially & proton-electron 
statement of the composition of atoms and of the 
consequent form of the periodio classification*’. This 
striking treatment of & fundamental problem failed 
to attract the attention it deserved. A similar 
remark applies to Masson’s final contribution to 
physical chemistry. This work, which was sum- 
marized in & paper brought before the Australasian 
Association for the Advancement of Science in 1935, 
and afterwards prihted, offered a new treatment of 
the facts of the electrolytic conductivity of strong 


Loy 
M 


536 


and feeble electrolytes, in strong and weak solutions, 
from which Masson deduced a simple general law 
based upon the viscosity aspect. 

Maason's direct contacts with industrial chemistry 
were limited, but a constant stream of his students 
went forth into industrial careers in Australia and 
elsewhere. Through the close touch which he main- 
tained with his former students and their firme, he 
exerted & wide influence in this fleld, directed par- 
ticularly towards the scientific management of 
industrial concerns. Among hie old students who 
entered academic chemistry may be mentioned his 
own successors at Melbourne, Prof. (now Bir) A..C. D. 
Rivett and Prof. E. J. Hartung, and elsewhere Prof. 
L. 8. Bagster, Dr. A. O. i Prof. J. I. O. 


Masson, the late Prof. B. D. Steele, and Prof. N. T. M.- 


Wilamore. 

Maason's work received early recognition in his 
election to the Royal Society in 1908. He became 
O.B.E. in 1918, K.B.E. in 1028, and LL.D.(Edin.) in 
1924. He married Mary, daughter of the late .Prof. 
Sir John Struthers,- M.D., of Aberdeen and Edin- 
burgh, who survives him ; of his two daughters one 
survives ; and his only son, Irvine Masson, is profeeeor 
of chemistry in the University of Durham. 


unusually wide range of interests and human sym- 
pathies. He was the doyen of chemistry in Australia, 
& great teacher in the University of Melbourne, and 
& much-loved citizen of his adopted country. 
Joss READ. 
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OíANON B. H. &SrkuErHa, provost of Queen's 
College, Oxford, who was killed with his wife in an 
aeroplane &ocident in Switzerland on September 10, 
was one of the great Biblical scholars of the world. 
He was a many-sided man, and his intellectual 
interest was wide. Psychology, modern physica, 
anthropology, psychical research, the relations be- 
tween religion and science, were all subjects in which 
he had read widely and become interested. He had 
a large circle of friends from whom he could acquire 
at first hand the information on these subjects he 


needed. He was, in particular, profoundly alive to . 


the difficulties raised by the relations of science to 


NATURE 


SEPTEMBER 25, 1937 


religious truth, and some of these were discussed by 
him in his most popular book, ‘Reality: A New 
Correlation of Science and Religion” (1926), more: 
briefly also in “Adventure” (1927), and in the 
Bampton Lectures for 1932, “The Buddha and The 
Christ” 


By ‘religion’ Streeter meant religion and not, as so 
often in similar discussions, theology. In religion as 
implying & quest for God, an apprehension of things 
beyond the limita of ordinary experiance, he was a 
firm believer. In “Reality” he discussed the con- 
nexion between this and science, as he conceived it, 
clearly and simply. He held strongty that religion, 
like science and art, reveals to us genuine aspecta of 
reality. Science, he said, gives us a representation of 
ultimate reality diagrammatic rather than pictorial ; 
religion the reverse—it giyee us the picture, not the 
exact diagram. The two aspects are there; in a 
sense they are complementary ; they are not, how- 


qualitative aspects, with values that are mostly 
ethical. Science states definitely ; religion suggests. 
One tries to explain what is obeerved by finding laws 
covering individual cases; the other isolates an 
individual event or circumstance and makes it 


‘symbolic of some aspect of reality. For Streeter the 


truth of religion lay mainly in the quality of the 
myths (in the Greek sense) it embraces. The values 
enshrined or symbolized there are inherent m reality . 
to the extent that the religion is true. 

In the eighth Bampton Lecture Streeter, discussing 
psychical research, gave some of his own experiences 
of suggestion, mase-hypnotiam and telepathy. In 
particular he discussed the ‘levitation’ of D. D. 
Home in 1871 witnessed by the Master of Lindsay 
and two friends present. He suggested from his own 
successful repetition of this exploit that Home 
probably gave each of the three a ‘waking suggestion’ 
which effectively convinced them that what they, 
attested actually occurred. 

Streeter, was born at Croydon in 1874 and educated 
at King’s College School. He went to Oxford as 
scholar of Queen’s College in 1898 and thereafter 
spent most of his life there. As undergraduate he 
obtained three first classes and many university 
prizes. He was fellow of Pembroke from 1899 until 
1905 and of his old college, Queen’s, from 1905 until 
his appointment as provost in 1988. He was a fellow 
of the British Academy and honorary doctor of 
several universities. He married in 1910 but had no 
children. A. B. R. 


Wn regret to. announce the following deaths : 


Dr. J. R. Airey, formerly prinoipal of the City of 
Leeds Traming College, on September 16, aged sixby- 
nine yeers. : . 

Prof. de Burgh Birch, O.B., emeritus professor of 
physiology in the University of Leeds, on. September 
18, aged eighty-five years. i i 

Mr. F. A. Potts, University lécturer in zoology m 
the University of Cambridge, on September 15. 
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News and Views 


Prof. G. Barger, F.R.S. 

THH appointment, which is announced elsewhere 
(p. 566) of Prof. G. Barger, professor of chemistry in 
‘ relation to medicine at the University of Edmburgh, to 
the Regius chair of chemistry in the University of 
Glasgow, will give general satisfaction. By his work 
during the past thirty years, Prof. Barger has exer- 
cised & considerable influence on the development of 
organic chemistry and biochemistry m Great Britain. 
In his well-known early collaboration with Dr. (now 
Sir Henry) Dele, in the laboratories of Messrs. Bur- 
roughs, Wellogme and Oo., he was jointly reaponsible 
for one of the moet fruitful applications of organio 
chemistry to biological problems which has ever been 
made ; he is a distinguished worker in the feld of alka- 
loid chemistry and by his own work and through his 


pupils he has made major contributions to what may 


be called in general terms organic biochemistry. 
Prof. Barger’s appointment in 1919, after holding the 
professorship of chemistry at the Royal Holloway 
College, London, to the newly instituted chair of 
chemistry in relation to medicine at Edinburgh, was 
in itself a recognition of the outstanding charac- 
teristic of his work, namely, the attack of organic 
chemical problems related to biology not from a 
narrowly chemical point of view but with true 
appreciation of their biological implications. His 
Department at Edinburgh has continued to work on 
these linea, and has at the same time been responsible 
for great improvements in the teaching of chemistry 
to students af medicine. Prof. Barger’s influenoe in 
chemistry to-day is further enhanced by the many 
contacte which he maintains with colleagues in other 
countries, aided as he is by linguistic attainments of 
distinction. It is encouraging to those who believe 
that organic chemistry has still vital contributions to 
make to biology that an important chair of chemistry 


such as that at Glasgow should be occupied by-one 
who has shown the keenness of his biochemical 


interests by his own sustained efforta and through 
the work of his pupils. 


Memorial to Samuel Smiles, LL.D. 


Ix the latter half of the last century a book called 
"Belf Help" was widely read, and an indication of 
this is shown by its having been translated into 
twenty-two languages. It developed from a lecture 
given by Dr. Samuel Smiles in the old Cholera 
Hospital, Leeds, to & mutual improvement olass of 
working men. Smiles was born in 1812 et Haddington 
. and educated at the Burgh School and at the Uni- 
versity of Edinburgh, where he qualified as a medical 
_man. Not having sufficient patients, he wrote 
articles, and these were seen by the proprietor of the 
Leeds Times who in 1888 asked him to be editor. 
In 1842, having then “had enough of unquiet life of 
newspeper work", he set up as & surgeon in Holbeck, 


South Leeds. He was partly attracted there by the 
activities of & school and in his autobiography he 
says: “On Sundays I taught young men and some- 
times gave addreases in Zion School, New Wortley.” 
Smiles married the daughter of a Leeds contractor 
and in 1845 became secretary of the Leeds and 
Thirsk Railway, which was afterwards absorbed into 
the "Midland Railway system. This occupation 
brought him into contact with engineers, and he began 
to collect data which later appeared in his five 
volumes of the ‘Lives of the Engineers" ; ‘Industrial 
Biography”; ‘The Lives of George and Robert 
Stephenson”, eto. By his writings and lectures, etc., 
he helped to create in the West Riding & strong 
public opinion on such questions as the repeal of the 
Corn Laws; Parliamentary reform; national educa- 
tion and free publio libraries. Zion School was one 
of the first to have such a library. A memorial tablet 
in bronze is to be fired on the old school building, 
and & set of his books has been presented by Sir 
John Murray, whose firm published them. Sir 
Walter D. Smiles, M.P., is also presenting an enlarged 
framed portrait. The organizer of the memorial is 
Mr. E. Kilburn Scott, of 88 Claremont Square, 
London, N.l. 


"Shiva's Temple", Arizona 

WipmsPBHAD interest has ben aroused by the 
investigation of ''Bhiva's Temple", in the Grand 
Canyon, Arizona, U.S.A., which is being explored 
by the Paterson-American Museum Grand Canyon 
Expedition, with Dr. Harold Anthony, curator of 
mammalology in the American Museum of Natural 
History, as its leader. Shiva’s Temple, an isolated 
oliff of limestone, rises to & height of 1,200 feet above 
the floor of the Canyon, and is surmounted by & 
wooded plateau two hundred and seventy-five anres m 
extent, which is reputed never to have been visited 
by man since the oliff was separated from the main- 
land at some time about the close of the Ioe Age. 
It was anticipated that forms of animal life, if any, 
surviving on the plateau after so lengthy a period 
of isolation might afford valuable evidence of adapta- 
tion and divergence. Dr. Anthony and Mr. Edwin 
McKee, chief naturalist of the Grand Canyon National 
Park, with six other members of the expedition, 
reached the platean on September 16 after o three 
hours’ climb. Shed antlers of deer were seen, as well 
as chipmunk, & rabbit and signs of coyote. The 
first specimens brought to the base camp were & pair 
of leaf-eared mice. -Trape have been set for other 
animals by Dr. Anthony, who remained on the 
plateau when other members of the party returned 
to the base camp. Supplies were dropped from an 
aeroplanes, including water, of which no trace has 
been found on the plateau. This makes it remark- 
able that the party ahould have been much troubled 


by mosquitoes. 
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Ir would appear that before it was isolated, the 
plateau was & favourable hunting ground for early 
man. A number of stone arrow-heads and knives 
have been found. Unless these are the relics of an 
early party of adventurous climbers, which seams 
unlikely, they should help in assigning a date to the 
period of isolation, more especially if the arrow pointe 
should conform to the highly specialized type of 
stone implement known as the Folsom point, which 
is widely distributed over the High Lands of the 
south-western United States from Wyoming to New 
Mexico, though not yet found in characteristic form 
in Arizona, As mentioned below, stone implements 
have been found recently in South America in 
association with the extincb horse and giant ground 
sloth, while Folsom pointe have been found embedded 
in the bones of an extinct bison, as well as in aseocia- 
tion with that form and with the mammoth, at 
Folsom and Clovis 1n New Mexico and elsewhere. It 
is now beyond question that in certain parta of North 
America early man was contemporary with an extinct 
fauna which in Europe would justify a Pleistocene 
dating in the later part of the Ice Age’ In America, 
however, it is generally conceded, the characteristic 
Pleistocene fauna, or at least certain members of it, 
may have survived to & much later date than in the 
Old World, while conditions militated against & very 
early appearance of man in the New. If the imple- 
mente of Shiva’s Temple are of the earliest type, 
and belong, as appears probable, to the pre-isolation 
period, they indicete on & conservative estimate an 
upward limit for the period of isolation of approxi- 
mately ten thousand years, or possibly a little but 
not much more. 


Ancient Man in Chile , 

AN expedition to Chile of the American Museum 
of Natural History, New York, extending over a 
period of two and a half years, is reported to have 
discovered & succession of stone age industries 
claimed to be of greater antiquity than any previously 
known in South America. More than four thousand 
stone implementa, it is stated by Science Service, 
Washington, D.C., have bean collected by Mr. and 
Mrs. Junius Bird, on behalf of the Museum, from 
two cave sites, Fell’s Cave and Palli Aike Cave 
on the banks of the -Rio Chico in southem 
Chile, near the Straits of Magellan. In the former of 
the two caves was 4 stratifled succeasion of five 
cultures, of which the earliest included tanged spear- 
pointe, unique in South América, associated with the 
bones of the extinct horse and giant ground sloth. 
This culture was oovered by a rockfall, whilé at 
Palli Aike, twenty miles away, the oldest culture 
period closes with a deposit of volcanic ash. Some 
considerable time after the fall of rock, Fell’s Cave 
was again occupied by man. With the artefacts of 
this period are associated at firat bones of the horse 
and ground sloth, and later of foxes, of which one 
form is extinct, and birds. The implements are cruder 
than those of the early stage. In this and the pre- 
ceding period the animal bones have been split for 
the extraction of marrow and show the effects of fire. 
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The succeeding culture introduces the bola, of which 
the carefully grooved weights have been found with 
the stone gravers used to make the grooves. Arrow: 
pointe and knives appear with the bola in the fourth 
culture, which is dated tentatively at 2000 B.o. on 
comparative evidence. The last occupants of the 
cave, who show no affinity with their predecessors, 
were the posseasors of a culture in many ways com- 
parable with that of the Ona of Tierre del Fuego, 
who, up to a few years ago, used stone arrow;pointe 
similar to those found in the cavo. The cave seems 
to have been abandoned before the Spanish conquest, 
as no bones of the horse then introduced into America 
have been found in it. 
University Development at Birmingham i 

Ir is reported that the University of Birmingham 
is selling the Mason College site, and the price is 
said to be £400,000. If the negotiations are satis- 
factorily completed, the long-desired transfer of the 
whole of the University to the Edgbaston site will 
soon be an accomplished fact, and the uneconomical 
and very inconvenient separation of the faculties will 
be a thing of the past. Already the building of the 
new medical school (between the great new hospital 
and the University at Edgbaston) is nearmg comple- 
tion, and it is hoped that the school will be ready : 
for opening next year. Buch an event would bea - 
fitting crown to the work of the Vice-Chancellor (Bir 
Charles Grant Roberteon) who has expreeeed his 
intention of retiring at the end of the coming session ' 
and who,has taken a leading part in the eetebliah- 
ment of both hospital and medical school. The 
money reeulting from the sale of the Mason College 
Bite will also make possible the expansion, and 
improvement of the equipment, of gome of the 
departments already at Edgbaston, the Physics 
Department in particular, which is at present partly 
housed in old Army huts, inconvenient and unsightly. 


Health and the Community 


Iw the account of the discussion in Section I 
(Physiology) of the British Association on ‘Health 
and the Community", which appeared in NATURE of 
September 18, p. 498, it is stated on p. 494 that the 
safest rate of reproduction for both mother and 
offspring is the modal rate. The author of the article 
has asked us to point out that this statement holds 
for any size of family, but the example of modal rate 
actually given was for a family of seven. This does 
not bear the implication that seven is the ideal 
number per family. Actually the lowest mortality 
was found im families of three, produced at the modal 
rate. The author has also sent the following supple- 
mentary note. “One point in the discussion of 


immense importance for the future not only of the- 45 


race but also threatening civilization itself, was nob 
sufficiently streased in the article. namely, the’ 
differential birth rate. Ib follows from the facts that 
the modal rate is, on the whole, observed only in the.- 
lowest paid members of the community, and that 
they start reproduction early (less than twenty 
years of age), that the number of the population - 
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below the poverty line, that is, those being main- 
tained by the tax-payers, will steadily increase. In 
1980, round about 10 per cent of the families had 
more than 40 per cent of the pregnancies, 45 per 

cent of the still-births, 58 per cent of the infant plus 
child mortalities and 68 per cent of the miscarriages. 
In 1950, the 10 per cent will have become at least 
$0 per cent. Nothing short of masacre can alter 
that now. Births cannot be retrospective. If nothing 
1s done and the process goes on, ın 1970, the sub- 
merged tenth will be multiplied by seven. This means 

that, apart altogether from the inoreaaing load of 
. old people, some 30 per cent of the population will 

have to face the problem of supporting the rest of 


> * the community.” 


The Short-Mayo Composite Aircraft 
ExPHERIMENTAL flights of the two unite of this 
_oombination are proceeding successfully at Rochester. 
Mercury, a four-engmed monoplane seaplane, which 
. 18 to be attached to the top of, and launched from, 
Maia, a four-engined monoplane flying boat of a 
_ modified Empire type, have both flown seperately, 
and have now to cerry out trials, taking off, flying 
and landing as a combined unit. These will be fol- 
lowed by testa involving releasing in the air and 
landing as separate unite, their normal functions. 
This experiment is one of fundamental importance 
in the problem of high-speed long-range flight, as it 


` representa one of several possible methods of getting: 


an aircraft into the air with a load which would 
make -taking-off unsafe or even impossible for a 
machine under its own power. Heavy loads are not 
-only economical from the transport point of view, 
but also high wing loading is essential for economical 
. power consumption in high-speed flight. Reduction 
in engine power used not only reduces costa, but also 
mcreasea the machine’s range on a grven fuel tank 
capacity. When this problem is successfully over- 
come, it will also help in the case of land aircraft, 
allowing the use of smaller aerodromes for large 
heavily loaded commercial machines. 


ANOTHĦR point of the composite type of aircraft is 
that it will allow the engines of the launched machine 
to be of the supercharged type necessary for high 
altitude flymg, without their having to carry the 
complications necessary to allow them to function 
efficiently at ground level, for the purpose of taking 
off, as well. Other methods of attaming the same 
object at present being developed are (1) the use of 
various wing attachments such as slots or flaps, 
wing surface and contour changing devices, variable 
‘pitch propellers, to increase the speed range of the 
aircraft, and (2) catapultmg the machine into the 
.air, giving it the speed necessary for flight with its 
high loading, from & momentum applied to it from 
&n external source of power, usually either explosive 
or hydraulic. 


Progress of Marine Engineering 
Ow September 14, Mr. 8. J. Pigott, director-in- 
charge of the Clydebank Works of John Brown and 
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Co., Ltd., where the Queen Mary was built, delivered 
the presidential add»ees to the Institute of Marme 
Engineers. In the main it was a review of the de- 
velopment in marine engineering during the last 
sixty years. The era 1877-87, he seid, might be 
designated “The Advent of Steel in Engineering". 
In that decade it was possible to raise the pressure 
in cylindrical boilers to 160 Ib. per aq. in, and at 
the same time forced draught was introduced. The 
next decade, 1887-97, saw the development of the 
quadruple-expansion engine, which in the period 
1897-1907 attained its maximum size. The yeer 
1897 was also marked by the use by Sir Charles 
Parsons of the marine steam turbine, and in 1904 
the Cunard Steamship Company equipped the 
Carmania with a high-pressure turbine driving & 
centre-line shaft and exhausting to a low-pressure 
turbine on each wing-shaft. The Diesel engine first 
made its appearance on shipboard in 1908 in the 
small Russian tanker Vandel. Another landmark 
was the fitting of geared turbines in the Vespasian in 
1909. In 1910 impulse turbines as opposed to the 
earlier reaction turbines were fitted in H.M.8. Bristol, 
and to-day, the moet highly powered British naval 
veasel, H.M.S. Hood, is propelled by impulse turbines 
with gearing. If the era 1927-87 has seen no epoch- 
making development, it has produced progressive 
designs as is seen in the oross-channel motor-ahip 
Prinoe Baudouin, the turbo-eleotrio P. and O. liner 
Vioeroy of India, and last but not least the Queen 
Mary and Normandie. 


Miniature Ball Bearings 

Ax invention which, apart from ita intrinsio merita 
as a mechanical development, promises to be of 
especial interest m a scientific sense, is the intro- 
duction by & Swiss manufacturer of a range of 
miniature bell bearings. Ordinary bearings of this 
class have been made in sixes varying from half an 
inch to five feet in diameter overall; but nothing 
amall enough has been available to satisfy the 
requirements of small and sensitive instruments. The 
bearings now obtainable as a result of this invention 
are of several different types and vary in size from 
1 to 22 millimetres in diameter overall. They are 
thus of suitable size for use in such devices as amall 
motors, recorders, meters, clockwork, tachometers 
and scientific instruments of many kinds in which 
measured movements are produced by infinitesimal 
forces, and friction must be elimmated as far as 
possible. Comparative testa on these bearings and 
the jewelled bearings they are intended to replace 
show a&dvanteges under three different modes of 
operation. The time to damp down s rotary motion 
was in some cases Bo high as eight times that when 
plam pivots were used and twenty times that when 
tapered pivots were used, though there is a good 
deal of variation in the resulte. In an oscillatory 
test the corresponding figures were about 4 and 15, 
while in the deviation test the resulta claimed are 
also favourable. As these new bearings are obtain- 
able at moderate prices, ıt is probable that, after 
adequate triala, they will play an important part in the 
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future construction of scientific instruments. They are 
being marketed by International Technical Develop- 
menta, Ltd., Thames House, Millbank, London, 8.W.1. 


The Wettest Place in the British Isles 

Dn. J. GrassPOOLE, in an article entitled “The 
Wettest Place in the British Isles”, which appears 
in the Meteorological Magasins of July, seeks to end 
the false idea so commonly held that Seathwaite, 
in Borrowdale, is the wettest placè in Great Britain. 
He pointa out that there are several small areas 
nearly twice as wet as Seathwaite, and suggests that 
the common error has lasted so long because meteoro- 
logical literature has not provided definite figures to 
disprove it. This lack of precise information: has 
been due to the lack of rain gauges near the summits 
of the highest mountains in the four wettest areas 
over which the average annual rainfall exceeds 150 
inches—areas in Snowdonia, the English Lake Dis- 
trict, on Ben Nevis, and at the head of the River 
Garry in the western highlands of Sootland. Dr. 
Glasepoole considers that in the light of records now 
available and a study of the relationship between 
average rainfall and the configuration of the land, 
estimates can be made of the maximum rainfall 
in each of the four areas. In Snowdonia we have 
Glaslyn, &b 2,500 feet, with 1908 inches, which is 
probably a little leas than the figure for the summit, 
only about 500 yards away. In the Lake District 
it is thought that 185 inches is not exceeded in the 
wettest area, which moludes Scafell and Scafell Pikes, 
while Ben Nevis, in spite of its greater elevation, is 
more isolated and in consequence offers leas obstruc- 
tion to the moisture-bearing winds, and its summit 
has & rainfall estimated at only about 165 inches. 
At the head of the River Garry, however, the fall 
on Sgurr na Ciche is thought to be comparable with 
that of the summit of Snowdon over a small area, 
namely, about 200 mches, compared with the 129 
inches of Seathwaite Farm, which last is not even 
the wettest habitation in Great Britain. 


Fortified Hill-top Site in Sussex 

A rogTUPIHD hill-top site on Mount Caburn, one 
mile north of Glynde, near Lewes, has been partially 
excavated by Dr. A. E. Wilson of Brighton Grammar 
School with the assistance of Dr. E. Cecil Curwen. 
Since July, it is reported in The Times of September 
14, portions of the outer and inner ramperta and a 
length of Iron Age road, with three gateways, have 
been uncovered. Of the gateways, one on the north 
side af the town, where the slope is comparatively 
easy, is of considerable size and is provided with re- 
entrant ramparts on either side for purposes of 
^ defence. A number of sling stones were found. The 
steep slope of the south side was defended by ram- 
parte and a deep ditch. There are indications in the 
ceramic evidence that the site was first oocupied 
about 500 B.0., and was fortified about two hundred 
years later. Stratification revealed by trenching 
suggesta two periods of reconstruction, one about 
50 B.o., when the main gate was moved a few feet 
forward, and a second about one hundred years 
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later, when a second gate, forming a sort of barbioen, 
was added. Piles of ash near this gate may be, it is 
conjectured, either a relic of the process of hardening 
the ends of oak stakes to be driven into the ground, 
or evidence that the town was destroyed by fire. 
Flint kerbs mark the edges of the Iron Age roadway, 
of which the surface is reinforced by flinta at a distance 
of four feet six inches apart, indicating that the gauge 
of the prehistoric cart was approximately the same 
as that of the modern cart. One of the 

shows what appears to be an early attempt to mix 
& concrete, powdered chalk apparently being mixed 
with water and rubble. A grant of £20 made by the 
Sussex Arohzological Society has made it poasible 
to continue the work of excavation until the end of 
October. 


Prehistoric Finds at Glasgow s 

Evrpmwam, ib is claimed, indicating the site of a 
wooden circle, or temple, the largest of ita kind yet 
known, has been found at Knappers, on the Dum- 
tocher Boulevard, Glasgow. The site has been under 
investigation for some weeks by Mr. Ludovico Mo- 
Lellan Mann and Capt. Robert Bush Black, the 
proprietor of the land. The circle, it is reported in 
The Times of September 15, has a radius of 86 ft., 
the ground plan being revealed by the socket-holes 
which held the wooden posts and showing a sym- 
metrical arrangement, “involving circles, ellipses and 
& large number of serpentine figures”. A cemetery 
adjoins the circle containing fifty-three burials, both 
cremated and inhumed, with grave furniture and 
stone settings, many of which are said to be of an 
unusual nature. The associated funerary vesels fall 
into four classes and indicate both stone and bronze 
age datings. For the further exploration of the site 
financial assistance is required. Should this be 
adequate the site will be preserved and the monument 
reconstructed. Donations should be addressed to 
Mr. J. Eric Fergusson, 166 Buchanan Street, Glasgow. 


‘Educational Films 


From the British Film Institute we have received 
three lista, intended for the use of teachers, of about 
a thousand 16 mm. films: ‘Geography Teaching and 
Travel” (about 600), “Science” (400) and “History” 
(30). Against the title of each is shown ite length, 
whether silent or sound, reference to report, if any, 
in the Institute’s monthly film bulletm, and name 
and address of distributor. A large majority of the 
filma are silent. Among the sound films are thirty 
“road-shows” obtainable through Sound-Bervices, : 
Ltd., which provides a complete projection service in 
combination with the hire of films. The other sources 
of supply are very various: camera makers (Kodak, 
eto.) trade publicity organizations (Australian and 
Canadian), railway and other travel agencies (L.M.B., 
Scottish, German, Dutch), firms specializing in educe- 
tional films such as .British Instructional Films, 
Ltd., Educational Films Bureau, Educational and 
General Services, Ltd., Gaumont-British Equipment, 
Ltd., Visual Education, Ltd, and Denoe-Kaufmann 
Technical Films; also the Empire Film Library, 
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G.P.O. Film Library and the National Film Library 
of the British Film Institute. Of the science films 
more than half are classified as roology ; others as 
physics and meteorology (72), botany (40), mathe- 
matics, astronomy, chemistry, geology, physiology 
and applied science. The prices, exclusive of postage, 
are: geography, 6d.; science, 4d.; history, nil. 
The Institute also issues lists of films dealing with 
agriculture and industry and catalogues of British 
medical films. The liste should prove useful to teachers, 
especially those who do not have accesa to the 
National Encyclopaedia of Educational Films. The 
Institute co-operated with the Educational Hand- 
work Association in organizing a Film School, held 
in the University af London Institute of Education 
on July 26-August 6, at which there were lectures 
on the use of the film in school, film making for 
‘teachers, technique and manipulation, eto. 


The Carnegie United Kingdom Trust 

Tum Carnegie United Kingdom Trusts annual 
Teports are always worth reading, not only for the 
intrinsic interest of the Trust’s achievements but also 
as revealing the latest developments of the adminis- 
trative policies gradually evolved by the trustees. 
Co-operation with other truste and relation to 
Government services are two aspecta of the Trust 
administration that tend to call imoreasingly for 
careful study, owing to recent creations of other and 
comparable trusts and the ever-increasing liberality 
of the statutory services, notably since the inaugura- 
tion of the Government’s national health and youth 
programme. In this connexion, the report for 1986 
notes that the Trust’s playing fields policy, which 
has been completely successful, has now been dis- 
continued, the future fulfilment of its objecte having 
been sufficiently secured. Of the various land- 
settlement schemes which the Trust has been helping 
to finance, very encouraging accounts are given. 
“One of the most striking features of the new full- 
time holdings is the brightness of spirits of the whole 
community”, although most of the men (about 110) 
had been unemployed for several years. Part-time 
subsistence holdings (about 1,000 im all) have been 
an immediate suocees in nearly every district where 
they have been established. Of the village halls the 
Trust has helped to finance, the report says their 
existence “has given new life to the community. 
Other recipients of the Trust’s help during the year 
were: young farmers’ clubs, the National Council 
of Social Service, new estates’ community centres, 
amateur music societies, conductors’ schools, adult 
education (inquiry into social and educational needs 
of the 18 + age-group), museums and libraries. 


University or Polytechnic 

Iw the current issue of Queen's Quarterly, a 
Canadian review, '"The Higher Learning" is discussed 
by Dr. R. C. Wallace, formerly president of the 
University of Alberta and now principal of Queen's 
University, Ontario. He refers to a recent assessment 
by R. M. Hutchins, president of the University of 
Chicago, of '"The Higher Learning in America” (Yale 
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University Preas) which confirms Abraham Flexner'a 
estimate of the modern university. Admitting that 
there is a tendency for the university to become a 
mere congeries of professional schools deserving 
rather the name of polytechnic, Dr. Wallace rejects 
the suggested remedy—the severance of professional 
schools from the university and the restriction of 
the university's field to the fundamental sciences and 
mental discipline, such as metaphysics. He argues 
that the aim of liberaliming university education 
may be realized by invigorating and revitalizing the 
arts school, establishing & system of organic con- 
nexions and interchange of thought between ib and 
other parts of the university so that ite influence may 
permeate them all, and selecting for key positions in 
the professional schools persons of wide sympathies 
and philosophic outlook capable of using professional 
courses as instruments of mental culture as well as 
of vocational training. Bo confident is he of the 
potential liberalixmg influence of the arts school that 
he declares its actual impotence to be the gravest 
fault of the existing university system. 


Economic Position and Outlook in Germany 

Ax admirable review of the economic outlook of 
Germany, contributed by Alwyn Parker to Lloyds 
Bank, Ltd., Monthly Review of July, deserves atten- 
tion not only for its sympathetic but dispassionate 
analysis of the present economio situation in Ger- 
many but also for ita discerning attempt to under- 
stand and interpret the motives and aims of the 
German system. It is pointed out that the serious 
cleavage of outlook between the Anglo-Saxon and 
the German owing to the clash of strong and irre- 
conciliable historical traditions need not be moom- 
patible with broad and real community af am, 
sentiment and policy abroad. The author traces the 
factors which have rendered Germany a peculiarly 
receptive and fertile soil for the idea of self-sufficiency. 
Scientiflo workers will be interested in his oritical 
review of the development of synthetic processes in 
Germany, notably his asseeament of the petrol and 
synthetic rubber position, as well as in his discussion 
of the raw materials situation. In regard to rubber, 
he ventures the opinion that the large-scale sub- 
stitution of a ocostly State-subsidized synthetic 
product for a cheap imported material must cause 
some abrasion of Germany’s capital resources. The 
greatest interest of this survey lies not in ite technical 
details but in its attempt to understand the German 
mind, ita plea for fair-mmdedness and ita attempt to 
forecast the linea of understanding. The author 
indicates certain stepa that the German Government 
could well take of itself, but while he obviously is 
unimpressed with Germany's legal or economic case 
for the return of her colonies, he emphasizes the value 
of some moderate colonial settlement and the oppor- 
tunity for the best qualities of philosophic states- 
manship and vision. This plea for impartial investiga- 
tion and goodwill should not be overlooked by any 
who are concerned with re-establishing an inter- 
national order in which Anglo-German friendship 
must find its place. 
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American Museum Meteorite Collections 


De. OmzsrER A. REEDS gives in Bull. Amer. Mus. 
Nai. Hist. (1937) a detailed catalogue of the meteorites 
contained in this collection, which in 1985 was trans- 
ferred from the Department of Geology to that of 
Astronomy, and 1s now housed in the new planeterium 
building. The previous catalogue, by Dr. E. O. 
Hovey in 1896, showed 45 specimens representing 
twenty:ix falls. The collection now contains 3,744 
specimens, representing 546 of the 1,078 falle known 
to the end of the year 1985. The large number of 
specimens is partly accounted for by 2,129 stones, 
ranging in weight from 0-2 to 6,650 grams, from the 
Holbrook, Arizona, shower of 1912. Notable masses 
are the three Cape York, Greenland, siderites, the 
largest of which weighs 86} tons, that ig, short tons 
of 2,000 lb., and is by far the largest meteorite pre- 
served in a museum; and the Willemette, Oregon, 
giderite of 14:2 metric tons. Much of the general 
information in the catalogue, even that relating to 
American meteorites, is reproduced word for word 
from the late Dr. G. T. Prior’s British Museum 
catalogue. 


Mining Industry of Canada 

Tma Department of Mines of the Dominion of 
Canada has issued as usual its report for the Fiscal 
Year ending March 31, 1936 (Ottawa : King’s Printer, 
1936. 25 cents). This is a valuable paper and deserves 
careful study, especially the opening pages signed by 
Charles Camsell, Deputy Minister of Mines, which 
give a brief review of the whole mining industry of 
Canada; of course, the record of the gold industry 
is exceptionally important owing to the increased 
price of gold, but the base metals, copper, lead and 
zino, also improved and played an important part 
in the increased value of the exports of base metals, 
This opening chapter is followed by fuller &ccounte 
of the various divisions included under mines, such 
88 mera] resources, ore dressing and metallurgical, 
fuels and fuel testing, eto. 


Centenary of Van der Waals 
Ix commemoration of the birth of J. D. v. d. Waals 
on November 28, 1837, an international conference 
on interaction between molecules will be organized 
by the “van der Waals Fonds" and the ‘“Neder- 
landsche Natuurkundige Vereeniging”. The ordinary 
sessions will be held-in the van der Waals Laboratorium 
at Amsterdam on November 25 and 26, and an 
official celebration will take place on November 27. 
The object of the conference is to give a survey of 
some of the recent work connected with the idea of 
van der Waala forces. The programme will be 
published later. Sufficient time will be left for general 
discussion. A special number of Physica will appear 
during the conference ; it is hoped to be able to pub- 
lish in this issue a number of papers on a variety 
of questions having some relation to the work of 
ven der Waals. Physicists willing to contribute 
. to it should send in their manuscripts before October 
15, and though it will be impossible to read all 
these papers during the oonference, it is hoped 
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that they will play an important part in the dis- 
cussions. The organizing committee, comprising 
Prof. J. D. v. d. Waals, Dr. A. Michels, Prof. Dr. J. A. 
Prins and Dr. H. B. G. Casimir, van der Waals 
Laboratorium, Nieuwe Achtergracht 129, Amster- 
dam (C), will be glad to give further information. 


Solvay Conference 


THE Institut International de Chimie Solvay has 
issued personal invitations to its sixth chemical 
conference, which is to take place in Brussels on 
October 4-9, the chosen subjects for discussion being 
vitamins and hormones. Eight mam papers have 
been promised, namely : P. Karrer, a general report 
on vitamins; H. von Euler, carotenoid and B, 
vitamins ; Ad. Windaus, vitamins D and B,; W.N. 
Haworth, ascorbic acid; A. Szent-Györgyi, physio- 
logical and therapeutic properties of the vitamins ; 
L. Ruzicka, & general report on hormones; E. 
Laqueur, sex hormones; T. Kógl, vegetable hor- 

'monee. Including those named, some twenty-five of 
the leading workers in these subjecta have aocepted 
invitetiong, so that very valuable discussions should 
take place during the eight sessions. 


Announcements 


Tue Harben Lectures for 1987 will be delivered in 
the Lecture Hall of the Institute of Hygiene, London, 
on October 11, 12 and 18 at 4.80 p.m. by Prof. E. C. 
Dodds, Courtauld professor of biochemistry in the 
University of London, on ‘The Theoretical and 
Practical Significance of Endocrinology". 


Tue third National Coal Convention will be held 
at Harrogate on October 6-7, when the speakers will 
inolude Lord Horder and Bir Frederick Sykes, chair- 
man of the Miners' Welfare Committee. 


Tma Lilienthal Society of Aviation, founded in 
1936, will hold its annual congress at Munich on 
October 12-14, when there will be an exhibition 
relating to aviation. Further information can be 
obtained from the general secretary of the Society, 
Wilhelmstrasee 148, Berlin, 8,W.68. 

Tux ninth International Congress on Psychotherapy 
will be held in Copenhagen on October 2-4. Prof. 
C. G. Jung of Zurich and Dr. Paul Bjerre will give 
the inaugural addresses. The chief subjects for dis- 
cussion will be psychotherapy in general practice and 
"Oan Psychotherapy be Taught ?" Further informa- 
tion can be obtained from the general secretary, 
Dr. Olaf Bruel, 2 Amagertorf, Copenhagen K. 

A HRSSIONAL meeting of the Royal Sanitary 
Institute will be held on October 1 in the Town Hall, 
- Llandudno, when Dr. D. A. Powell, principal medical 
officer of the King Edward VII Welsh National 
Memorial Association, will open & discussion on “Tuber- 
culoeis in Wales—a Stock taking", and Dr. R. W. 

direotor of the Ministry of Agriculture and 
Fisheries Shellfish Services, will speak on the Conway 
mussel purification tanks. On October 2 a visit will 
be paid to the Conway Station for a demonstration 
and inspection of the tanks. Further information 
can be obtained from the Secretary, Royal Sanitary 
Institute, 90 Buckingham Palace Road, 8.W.1. 
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CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR BUMMARING TO THHIR COMMUNICATIONS. 


Investigation of uilibrium Diagrams of 
Ternary Alloys by X-Rays 

Ir is the purpose of this note to point out how 
rapidly and efficiently ternary rium diagrams 
may be elucidated by means of X-ray analysis. Ina 
recent paper, Jette! described a partial analysis of 
the chromium-iron-silicon system by X-rays. We 
have carried out the analysis of several ternary 
diagrams which will be published shortly. As an 
example, we give the diagram for the copper-nickel- 


in the usual way by points within an 

triangle. tig ous manh iaccem ahows the Hana 
at a given temperature, and a series 
of such diagrams is required to re- 
present the state of affaira at differ- 
ent temperatures. The present 
diagram actually shows the phases 
present after a uniform heat treat- 
ment of slow cooling at 10? C. per 
hour. No claim is made that equili- 
brium has been established, our 
main object being to ahow the ex- 
ploratory power of X-ray analysis. 


It will be ) that the binary 
by the three of the triangle, 


have previ been established 
by metallurgical or X-ray methods. 
It is our experience that the in- 
vestigation of the whole interior of 
the ternary diagram i is, m eral, 

, easier than that of a oom- 
plicated binary ayrtam, amos fortha M 
most part the phases are the same 
as those of the binaries. In other 
words, the appearance of quite & 
new phase is comparatively rare ; 
we merely have ‘to determine how 
fec ibo (wo-arapenent ‘chines esie Injo: eredi of 
the ternary diagram. 

The power and rapidity of the X-ray methods are 
due to the large amount of information which can 
be obtained from each powder-pho 
alloy. The extent of this information makes 1t possible 
to explore the whole area by making up a relatively 
small number of alloys, judiciously chosen so as to 
fix the important feature of the boundaries. An 


X-ray ph h tells us : 

(a) regius of phases present, which may be 
one, two, or three in & 

(b) The type of each phase, that is, face-centred 
cubic, body-centred cubic, ‘y’ structure, eto. 

(e) The lattice spacmg of each phase, which in 
most cases makes it possible to deduce the oom- 
positions of the separate phases in a two-phase or 
three-phase area. ' 

(d) The relative amounta of the phases present, 
deduced from the relative intensities of their lines 


Atomc hf 3% 


h of an. 


in the photograph. In addition, the presence of super- 
lattice lines can be detected. 
The ternary diagram CuNiAl is shown in Fig. l. 
It is divided into single-phase, two-phase and three- 
phase areas. The "aingle-phaso areas have curved 


Cu 









boundaries. The two-phase areas are covered by ‘tie 
linee! (not shown in the diagram though their general 
direction can be guessed from the straight-line 


boundaries of the areas). An alloy of composition 
represented by & point m a two-phase area breaks 
up into two phases of compositions represented by 
the ends of the tie-line running through the point 
from one single phase area to another. The three- 
phase areas are triangles, the vertices of which are at 
cusps on single-phase areas. An alloy anywhere within & 
three-phase area breaks up into three phases of the 
compositions resented by the vertices. The 
diagram exemplifies these points. 

Nomenclature presents some difficulties*. We have 
tentatively called all face-centred cubic phases ‘a’, 
body-centred ‘8’ and r-type ‘y’. Superlattices are 
denoted by suffixes, for example, æ, B,. Phases only 
appearing with three components are denoted by 

lettera from the end of the alphabet, for 
example, t, which checks with the phase found by 
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Bingham and Haughton’. The y phases in the CuAI 
system are of several types, which cannot be shown 
separately on the present diagram. 

We have made such investigations of the FeNiAl, 
CuNiAl and CuFeAl systems, and are investigating 
the FeCuNi system. These form ternaries from the 
four faces of a quaternary teirahedron, and it is 
already possible to see the general nature of the 
equilibrium diagram for the quaternary system 
FeNiAlCu. There are indications of very interesting 
general features of theee diagrams, in particular the 
effects of electron-atom ratio‘. 

We are indebted to Prof. W. L. Bragg for his kmd 
interest in this work. 


A. J. BBAprmY. 
H. J. Gorpsomurpr. 
H. Lireson. 
A. TAYLOR. 
Physical Laboratories, 
University, 
Manchester. n 
July 81. 


1 A. G. H., and J Hio Treas. Amer. » 
MG TR D Cae ette, R., Soc. Metals 

* Bradley, A. J., Ins. Met., bs >] 1 ; Haughton, 
J. L., J. Ins iia. wr Cc i Are, i 

* Bingham, K. H., and Haughton, J. L., J. Inet. Met., 89, 71 (1025). 
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New Observations on Responses to Colours in Egg- 
laying Butterflies 


i em ow, blue and violet 
pepers, not on green, bluish green or grey of any 
ahade between black and white. Whether the insecte 
confused green and bluish green with grey could not 
be o as they could not be trained on these 
oolouUr 8. 
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Yellow Green Bluhh Green Bine 
Fig. 1. 


I bave now found another specific responsé to — 


colours which makes it poesible to investigate this 
point. As in several other species of butterflies* the 
female cabbage white, Pieris brassios L., during egg 
laying will fly to leaves of various planta and on 
their surface perform what I have called a ‘drumming 
reaction". This reaction consists in a very quick 
alternating movement of the first pair of legs. It 
oan be elicited by any object which shows certain 
colours. As it cannot be confused with the feedmg 
response, it has been used as a basis for a new series 
of experiments on oolour vision. 

In every experiment, fifteen small models, cut out 
of grey papers of several different shades, and of 
coloured papers belonging to the twenty-four 
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Standard Ostwald papers, were offered simultaneously. * 
All the grey papers were entirely neglected. The 
results for the coloured papers are shown in two 
curves (Figs. 1 and 2). In Fig. 1, the colours from 
yellow to blue, according to their position in the 
spectrum, are plotted against the relative number o 
drumming reactions on each colour. i 


2 4 ~ 6 8 10 12 14 
WH MM yee Oe V OO 
Yellow Orange Red Purple = Violot Bine 


Fig. 2. 


It.can be seen that the butterflies in the stage of 
egg laying very distinctly select a continuous 
from ‘Emerald Green” (Ostwald No. 22) to "Oxide 
pae (Ostwald No. 16) which is alightly greenish ; 
whereas yellow and pure blue are ically neg- 
lected. "Übis showa thet thay gars able to dieiburaish 
this range of oolours—the greater part of which had 
been neglected by the same insect when seeking food 
—from grey as well as from yellow and pure blue. 
The definite distinction between yellow and green 
was surprismg, because these two colours are oon- 
fused by most insecta, especially the hive bee*. Thus 
the humming bird hawkmoth, which during egg 
laying is attracted by green, visita yellow as well, 
but neglecta bluish green‘. Exactly those bluish 
green papers which by most insects are constantly 
neglected, or even confused with grey*, proved to be 
most attractive to the female cabbage white. This 
is & new proof that the system of colour vision in 
Ports must be entirely different from that in the hive 
bee and most other insects, and nearer to that of man. 


f 


Fig. 3. 
COLOUBHD DISKS WITH GRAY STRIPES (STIPPLND) OFFERED 
TO INBEOTS 

Another observation also supporte this suggestion. 
Fig. 2 shows the relative number of a og 
reactions on the Ostwald papers beyond yellow 
blue. It was surprising to find among these colours 
a distinct though comparatively small peak in purple 
(Noe. 9 and 10). A more careful observation of 
drumming on purple, however, showed that about 
half the reactions were performed on the adjacent 
background, which never happened when the insects 
drummed on green or bluish green. This raised the 

ion that for the eyes of the cabbage white, 

as for those of man, the purple colours might induce 
a greenish colour im their surroundings by a simul- 
taneous colour contrast. (For the eyes of the hive 
bee, purple seems to induce a yellowish oolour?*.) 
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To decide this ion, in & second series of 
experiments much bigger models were used, which 
made it easier to see the exact place of the drumming. 
Moreover, these models had furnished with & 
few small colourless stripes (see Fig. 8) which for our 
eyes showed an especially strong contrasting colour. 
In an where two disks (No. 22 and 
21) and two purple disks (No. 9 and 10), each of six 
inches diameter, were offered simultaneously, the 
result was as follows : 


Number of drummung reactions on: 


Coloured Adjacent Oolouriess 
disk background stripes Total 
Green 48 1 0 50 
Purple 0 6 9 15 
This provides very suggestive, if not conclusive 


evidence, that, jon ehe the eye of the cabbage white, on 
the colourless arcas adjacent to purple, one of the 

colours which elicite a distinct i 
reaction had been induced by a simultaneous colour 
contrast. 


Dora LSE, 
Entomological Department (Crosby Hall Scholar, 
Zoological Laboratory 1986/37). 
Cambridge 
Aug. 25. 


1 Ise, D., Z. sergi. Phynol, 8 (1928). 
‘Tse, D., Sitswngsber. d. disch. Emiemol Ges., 7 (1937) 
1 Kühn, A., £. 


Photo-labile Pigments of the Chicken Retina 


THouGH visual purples of the retinal rods have 
been known for pan Rees yearsb!, nothing has been 
learned directly of substances in the cones. 
In the chicken retina, Shik contains principally 
cones,’ attampta to identify photo-labile pigments 
heretofore have failed’. I have extracted from it two 
such pigments. 

Retinas of ten 8-week old dark-adapted chickens, 
prepared m very dim red light, are ground immediately 
in 4 o.c. of 3 per cent sodium chloride and 2 per cent 

min in water. This mixture is centrifuged after 
about eight hours in the dark at room temperature. 
Spectra of a 1 om. layer of the extract are recorded 
photo-electrically. 

The extract is light orange in colour and possesses 
& complicated spectrum. On irradiation with deep 
red light (above 650 my), ita extinction falls between 
abput 470 and 700 mp, maximally at about 575 my, 
and rises below about 460 mp.  Suffciently 1 
irradiation completes these changes. The final 
difference in extmotion between the unbleached and 
bleached tions (‘difference spectrum’) is shown 
in Fig. 1A. I believe it to represent the photo-labile 
pi t of the cones. 


en red light produces no further effect, the’ 


is exposed to bright white light. The ex- 
finetion now fala berde about 480 and 620 my, 
at about 508 my, and rises below about 

480 mp. The difference spectrum of this change is 
shown in Fig. 1 B. It is characteristic of rhodopam®‘. 
If retinas are soaked in 4 per cent alum for several 
hours following dissection, their extracts 
yield the difference spectrum of rhodopsin alone. The 
alum treatment apparently renders the cone pigment 
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insoluble. An extract of chicken retinas with 2 per 
cent disodium phosphate, freezing and thawing several 
times during extraction, displayed no measurable 
trace of either pigment. 

The rise in &beorption below 460 mp on irradiation 
shows the cone pigment, like rhodopsin‘ and por- 
phyro visual of certain freshwater 
fishes'—to bleach to coloured products. Ite difference 
spectrum, therefore, may partly resemble, but 
obviously is not, ita true absorption spectrum. 

E porphyropsin and the cone photo- 

orm & graded series, in which functions and 
eta run closely parallel. Their colours are ' 
respectively red, purple and apparently violet. I 
propose to call the oone pigment todopsin (fov = 
violet). 


010. 


























Fig. 1. 


CHAXGBHe IN NITINOTION OF CHICKEN RETINAL NX- 

TRACT DUS TO (A) IRRADIATION WITH RED LIGHT, AMD 

(B) SUBSEQUENT IRRADIATION WITH WHITH LIGHT. 

BROKEN LINES SHOW HOMIGMAMN'S MAASURBMENTS 

OF SPHOTRAL SENSITIVITY OF (Ü) LIGHT-ADAPTED, AWD 
(D) DARK-ADAPTHD CHICKENS. 


The positive portion of the difference spectrum of 
rhodopsin resembles the sensitivity of the rods to 
light of various wave-lengths* (sensitivity here is the 


inferred to exist between known 
of cones and the spectra of hypo 
pigmente**. Honigmann' has measured the spectral 
sensitivity of light- and dark-adapted chickens. His 
data, plotted as of their maxima, are 
shown in Fig. 1 C (light adapted—ocone function) 
and Fig. 1 D (dark pted—rod functaon), Light 
adaptation shifts the maxmal sensitivity from about 
520 to about_580 my. This is the familiar Purkinje 
effect, for which clearly the extracted photo-pigrnente 
form an adequate chemical basis. 

The difference spectra of rhodopsin and porphyrop- 
sin are nearly symmetrical in form?, while that of 
iodopein is decidedly skew, due to stronger absorption 
RE the short wave-length side of its maximum. In 

this spectral region the visual sensitivity might be 
expected to be correspondingly However, this 
is also the region in which the iveness of light 
entering the chicken cones is decreased through 
absorption by carotenoid filters’. The net result is 
the nearly symmetrical sensitivity function shown ın 


Fig. 1C. 
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Trichromatio vision in man may depend upon the 
presence in the cones of three distinct photo-labile 
pigments, differing m absorption characteristics’. In 
the chicken retina three groupes of colour filters pro- 
vide a possible basis for hue differentiation. It is 
unnecessary, therefore, to assume more than a single 
cone photo-pigment in this animal. 


Gnorcna Wap. 


Biological Laboratoriea, 
Harvard University, 
Cambridge, Massachusetts. 
Aug. 19. 
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Hzmodynamic Factors in the Uterus during the 
Latter Part of Gestation 


ACCORDING to the date of Baroroft, Herkel and 
Hill’, a critical change takes place in the rate of 
blood flow through the uterus of the rabbit after the 
twenty-second day of pregnancy. The rate of flow 
diminishes approximately one third between this 
and the twenty-fifth day, although it increases again 
by the twenty-seventh day of gestation. In an earlier 
paper by Baroroft and Rothschild’, measurements 
were made of the volume of blood contained within 
the maternal veæels of the uterus on different days 
of pregnancy. The data of this study show that the 
volume of blood increases to a maximum by the 
twenty-eighth day and diminishes by fifty per cent 
during the next two days. The volume of the placental 
tissues during this time follows a parallel curve, so 
leading these inveetigátors to the reasonable con- 
clusion that the volume of blood in the uterus in- 
creases as the extent of the placental vascular bed 
increases. The cause of the changes in the rate of 
blood flow through these vessels has not, however, 
been described. When the foregomg data were used 
to estimate the efficienoy of the uterine circulation 
during the latter part of gestation as certain growth 
changes take place, an insight was gained mto some 
of the hrsmodynamio factors operating at this time, 
providing & basis for interpreting the effecte which 
Barcroft and his associates have reported. 

The percentage of the blood volume which changes 
each minute (that 1s, the efficiency of the maternal 
circulation in the uterus) has been caloulated from 
the data crted above with the result shown in the 
accompanying table : 











Day of Blood volume Minute-vo 
pregnancy of uterus of blood (% turn-over) 
14 | 8000 5-0 c.e /min. 62-5 
18 SA 185 » 100 7 
20 14-5 ,, 20-0 i 1871 
22 16 2 ,, 29 0 7 179 0 
25 215 ,, 190 s 88 3 
27 290 ,, E56 ., 948 
28 $20 28-5 se 80 0 
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Here, it will be seen, a marked inoreaso takes place 
m the turn-over of the blood each minute until the 
twenty-second day, as the blood volume moreases 
coincidently. By the twenty-fifth day a marked 
decrease occurs in the efficiency of the local circula- 
tion. This fall parallels that which takes place in 
the circulation rate. From this point on, go far as 
the data go, this level of efficiency in the uterine 
circulation is maintained. The level at this time 
equals that found on the seventeenth day of preg- 
nancy when the embryos are almost inappreciable in 
size, whereas by the twenty-fifth day they are com- 
paratively large and are growmg at & nearly maximum 
rate’. The oxygen requirement of the embryos is 
met by greater oxygen unsaturation of the blood as 
it flows through the uterus!. 

The significance of these considerations is shown 
by the recent discovery that & critical change occurs 
in the relationship between the rate of growth of the 
uterus and the growth of the products of conception 
about the twenty-second day of gestation. Between 
the twenty-second and the twenty-fourth days the 
uterus commences to grow less rapidly, from causes 
already deeoribed**. At the same time, the products 
of conception grow at & rate almost as rapid as at 
any time during pregnancy?.*. The foatuses and their 
associated structures must aot, therefore, as an 
impeding influence to the maternal circulation and 
80 serve as a factor which diminishes the quantity of 
blood flowing through the maternal vessels of the 
uterus at this time. This resistance to the local flow 
of blood in the maternal circulation of the uterus is 
transient, however, as shown by the data of Barcroft, 
Herkel and Hill. 

It is therefore clear that the rate and afficiency of 
the blood flow in the maternal ciroulation of the 
uterus are adversely affected as the mfluence of dis- 
tention first becomes manifest, but with increasing 
degrees of distention as pregnancy nears term, some 
compensating adjustment takes place which main- 
tains the efficiency of this local circulation of blood. 
The pumping action of the increasing muscular move- 
ments which are known to take place at this time* 
would serve such a purpose. The efficiency and force- 
fulnem of these contractions would likewise be 
enhanced by the moreaamg distention resulting from 
the disproportion m the rates of uterine and fotal 
growth respectively. 

These considerations suggest, therefore, that the 
increasing distention which the uterus undergoes iñ 
the latter part of gestation first brings about a 
diminution in the efficiency of the maternal circula- 
tion through the uterus. As the degree of distention 
becomes greater, however, it becomes pari passu the 
means by which the efficiency of this circulation is 
maintained, mainly by virtue of the influence which 
distention has upon the contractility of the myo- 
metrium. 

SAMUEL Rosmer Maans REYNOLDS. 
(Fellow, John 8nmon Guggenheim Memorial 
Foundation.) 
Biological Laboratory, 

Cold Spring Harbor, Long Island. 

New York. , 

1 Barmoft, J., Herkel, W., and Hill, B., J. Phynol., 77, 194 (1085). 

1 Baroroft, J, and Botbaehild, P, J. PAyeiol , 78, 447 (1922) 

' Reynolds, B R W, Amer. J Obst. Gynecol., 33, 068 (19087). 


* Re 8 RM, Bio The 
Belege! Laboratory, odi prete abe hae rd XY., 


s beek, I A, and G A, Nodori Tijdschr 9 Genomk, 
A ater revenstuk, 
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Devernalization of Spring Rye by Anzrobic Con- 
ditions and Revernalization by Low Temperature 
A PEHVIOUS letter in NATURE! presented evidence 
to show that in winter rye (var. Petkus) ansrobic 
conditions at normal temperatures (20? C.) when 
alternated with srobic conditions at 1? O. quanti- 
tatively annul the vernalizing effect of low tem- 
perature. It appeared possible, therefore, that 
spring rye of the same variety might be devernalized 
by the application of ansrobic treatment at £0? C. 
Previous work'* has shown that the proceas of 
vernalization in winter rye decreases the number of 
leaves produced on the main axis before flower 
initiation, as well as decreasing the period of time 
required to reach anthesis. An increase in these 
characteristics in spring rye after anmrobic treatment 
would thus indicate a process of devernalization. . 
The experiment was performed by sealing the 


grains in tubes, with sufficient water to imbibe them - 


fully, in an atmosphere of pure nitrogen, leaving for 
varying periods at 20? C., and then sowing in sand 
culture. Periods up ‘to three weeks alone could be 


used, as longer exposures to ansrobio conditions led 
to death of the seeds. 


The results of this experiment are given in Table 1. 


" 


Tabie 1. 
DXYNRKALIATION OY SPRING Rye BY AJXERORBIO TENATMRXT 





Prelominary period M 





A significant increase in leaf number and time to 
anthesis follows sansrobic treatment, thus establishing 
the possibility of devernalixation at normal tem- 
perature. 7 

Tho sas a seca anes alae de bee 
specific effect of low temperature, and in confirmation 
of this view ıt has been establshed that spring rye 
partially devernalized by anærobio conditions may 
ee ee ee e 

The data are given in Table 2. 


Table 2. 


posed oF Era ert Era Arr Aatom O TRLiTHENY 
rod 3 vocis chilling at 1° O. h air 


No of eave Bals 
Control (none) ee Oe 503+ 0:49 10 
1 week 47-3 + 0:34 14 
1 iiem 50-5 + 0-79 10 


It will be noted that both leaf number and time 
to anthems have been reduced to the level of the 
controls which were untreated. 

These resulte thus add further evidence for the 
reversible nature of the vernalization process. 
Imperial College of Science, F. G. Gzzaoxzv. 

London, 8.W. 7 O. N. Purvis. 
pge, F. G., and Purvis, O. N., KATUEX, 188, 1013 (Dec. 12, 
‘Purvu, O. N, Ana. Bot., £8, 910-955 (1934) 
* Purvis, O. N., and Gregory, F. G., Axa. Bot., N. B. [1] (£n the Prem). 
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Artificially Prepared Visible Paracrystalline Fibres 
of Tobacco Mosaic Virus Nucleoprotein 

A REGENT letter in these columns! contained 

tomicrographs of mesomorphio or 

Deen Oe oleic omi vies wt qud ee 
taneously in olarifled juice expressed from 
tobacco leaves. Similar fibres have now 
been prepared from solutions of the pure virus 
protein by suitably adjusting the pH value of the 
medium and the salt and virus concentrations. 
Although the fibres may be produced over a relatively 
wide range of pH values, the best results are obtained 
at & pH value of about 5 (near to the point whero, 
in the comparative absence of salts, vitus solutions 

are most viscous or gel-like). 

The pure virus was obtained by a combination of 
precipitation with 15 per cent ammonium sulphate 
solution at pH 7 with isolectric precipitation from 
acetate buffers at pH 3:4 as previously described’. 
A suitable salt concentration 18 provided by 0:4 M 
ammonium sulphate. The fibres formed under these 
conditions have the same dimensions and properties 
as the fibres previously deeoribed!, except that they 
are frequently more easily broken up. 

Spontaneously formed fibres, when separated and 
dissolved in water, give a solution containing no 
visible (x 1000) particles, but by adjusting the pH 
value and salt concentration the long flexible para- 
crystalline fibres are re-formed. Samples af pure 
virus protein prepared from spontaneously formed 
fibres, from artificially formed fibres or prepared in 
the ordinary way, contain (on a dry weight basis) 
the same percentage nitrogen (16-6) and re uud 
(0:5), and when diluted to one part by weight in a 
million give comparable numbers of primary lesions 
on Niotiana glutinosa leaves. 

The temperature at which artificially formed fibres 
disrupt is the same as for the spontaneously formed 
ones. Taken in conjunction with the evidence pre- 
sented in the previous letter!, there can be no doubt 
of the identity of the fibres with the virus. 

Bernal and Fankuchen?, by means of X-ray 
analysis, deduced the arrangement of the virus, 


molecules withm the paracrystalline aggregates. 


They point out that in view of this structure, homo- 
geneity of the aggregates is leas certain. I assume 
that by this they mean that viruses like yellow 
tobacco mosaic, a closely related mutant strain of 
ordinary mosaic virus, may form a part of such 
aggregates without altering the general arrangement. 
This is & possibility which cannot be overlooked. 
However, my preparations were derived from planta 
which had been artificially infected with virus 
separated at its iso-electrio point of pH 8:4, and which 
hed been raised in an isolated compartment of an 
insect-proof glasshouse and showed no symptoms 
other than those of ordmary mosaic. 

The finding of Bawden and Pirie‘ that the virus 
oonteins nucleic acid has been confirmed, and my 
preparations contain 0:52 per cent phosphorus, 
There is evidence to associate the rosthetic 
groups deduced by me* on the basis of the pH 
activity curve for this virus, with the nucleic acid 
demonstrated by Bawden and Pirie. The circum- 
stance that Stanley’s* earlier tions contained 
no demonstrable amounts of phosphorus, and the 
presence of small but variable amounts in his later 

ions’ are understandable when it is realized 
that during the purification processes his preparations 
were exposed to pH values which are known to 
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inactivate & large percentage of the virus, and that 
this action must have been more pronounced in his 
earlier methods. The test for active virus is much 
more sensitive than the teet for phoephorus. 
Rorzer J. BesT. 
Waite Agricultural Research Institute, ` 
University of Adelaide. 
Aug. 12. 
Best, Rupert J, NATURA, 189, 623 (1037). 
Best, Rupert J., J., Austral. J. Bep. Dac 14, 1 (1930). 
s and Fankuchen, L, Marura, 189, 028 (1037). 
,O, Pune, N. W., Bernal, J. D., and Fankuoben, L, 
J. Key. Brol., 14, 323 (19030). 


L] 
* Btanley, W. M., Phwopeth., 96,305 (1934). 
' W. AL, J. Biel. Ckem., 117, 325 (1087). 


Blood-groups of Veddahs : 
DBroop-aRouPING in the fleld in Ceylon presenta 
almost insurmountable difficulties, so that no records 
of blood-grouping of the Veddahs have been hitherto 
published. Until recently I had only one record— 
that of a Veddah whom I had persuaded to come 
down to Colombo for treatment in hospital. Recently, 
however, I had the opportunity of making observa- 
tions on a series of four more Veddahs. These were 
brought to Colombo, with two others, who refused 
to give blood, by an enterprising showman, for 
exhibition at a fair held on the occasion of the 
Coronation celebrations. All the Veddahs were 
tolerably good specimens of them race.: The blood 
samples were examined independently by myself 
and by the staff of the Pathology Department, 
General Hospital, Colombo, with identical resulta. I 
used imported standard sera (Burroughs and Well- 
come’s) that had been kept in the refrigerator. The 
hospital authorities make their own standard sera. 
Although the numbers examined are too few for any 
definite conclusions to be drawn, I consider they are 
worthy of record in so far as no previous information 
is available relative to this important race. ' 


BLOOD-GROUPS OF VEDDAHS 


TABLE I 














These results give & proportion of 60 per cant 
Veddahs with the O group and 40 per oent with the 
B group. The pro P een oe f 
same as in the aboriginal, but the B 
group differs considerably m the two races. On the 
contrary, the Paniyans of South India agree with the 
Australiana in the low proportion of B, but differ 
from both Australians and Veddahs in the low pro- 
portion of O. The difference is made up by a high 
proportion of group A (see Aiyappan, 19367). 

With regard to the other inhabitants of Ceylon, I 
give below the results of & series of blood-groupings 
which have been taken in the General Hospital, 
Colombo, for routine blood-transfusion purposes, and 
for which I am indebted to Dr. 8. Thiagarajah, the 
pathologist to that institution. It will be noted that, 
in all the communities studied, group O takes the 
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highest place, except in the Moors, where 0 
and B are in equal proportion. Group B is also high 
in the Tamils, so that the high value of that group 
in the Moors is to be explained by the amount of 
Tamil blood present—a fact which is corroborated 
by their physical characters. The Sinhalese, on the 
contrary, have an almost equal proportion of in- 
dividuals with groupe A and B blood. The Veddahs, 
therefore, so far as the meagre numbers examined 
Aron ay Tight unam iio Question; do nob resemble 
either of the predominant local populations, but fall 
into a category of their own. Examination of larger 
numbers would most probably bring them into line 
with the Australian aboriginals, & supposition which 
would be expected on the grounds of their physical 
characteristics. 


TABLE IL BLOOD-GROUPINGS OF OTHER ÜBYLOXESM PEOPLES. 






















aa 





ERERRS | 


ESI 





` In conclusion, I have to acknowledge my indebted- 
nees to Prof. F. O'B. Ellison of the Physiology 
Departmeht, Ceylon Medical College, and his labora- 
tory staff for the use of apparatus m his department. 
W. C. O. Hoar. 


1 Atyappan, i, Men, 30, 255 (1036) 


Modes in Modern Egyptian Music 

Ws have been engaged on determining the fre- 
quency ratios involved in the principal musical scales 
or modes in current use in Egypt to-day. Those 
scales were the subject of a controversial discussion 
at an international congress held in Cairo in March 
1982.1 

In the present in ion, three expert tuners 
(appointed by the Royal Institute of Oriental Music) 
tuned a Qanun, an instrument consisting of strings 
stretched on & sounding board, to the different modes, 
and the frequencies were then measured -by means 
of an &udio-frequenoy valve oscillator to which a 
calibration curve was plotted by means of & set of 
standard tuning forks. The actual determination of 
each frequency was carried out using the method of 
beate. The notes constituting each scale were taken 
in ascending and then in deecendmg order, so as to 
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correct for possible variation in temperature. The 
experimental error is of the order of 0-1 per cent. 

The resulta for each of the three tuners were 
recorded separately and an average was then teken. 
The following table gives the fourteen recognizable 
intervals into which an octave was found to be sub- 
divided oom with the diatonic and equi- 
tempered. - 

The four principal modes correspond to the follow- 
ing groups of notes (quoted by their numbers): 
(1, 8, 5, 7, 9, 11, 18), (8, 4, 8, 9, 11, 18, 1^), (8, 5, 7, 
8, 11, 12, 1’), (1, 3, 4, 7, 9, 10, 14). Of thee the 
last is the same as the minor scale in European music. 
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Other modes are obtained by changing the first 
note (key-note) in a group. The most characteristic 
feature of the scheme is the appearance of neutral 
thirds and neutral sevenths. 

A fuller account will appear elsewhere. 

M. MOKRTAR. 
Faculty of Science, A. M. MOBHARRATA. 
Egyptian University, : 
Cairo. 
July 29. 
1 Oriental Mosió Conference,” p.550 (Catro, 1932). 


Magnetic Anisotropy of Rare Earth Sulphates and 
the Asymmetry of their Crystalline Fields 
Ix an important paper in the PAystoal Review for 
1932 Penney and Schlapp! have discussed theoretio- 
ally the Stark-splitting of the energy levels of the 
rare earth ions in crystals under" the influence of the 
crystalline electric flelds, and ita influence on the 
magnetic behaviour of the ions. Experimentally, 
dmg and his oo-workers? have studied the 
CeO es MOI ha ee ee 
M,(SO,),-8H,O, where M =Pr, Nd, Er at different 
tures, and thence deduced the low-lymg 
levels of the M * * * ions in the crystals. They 
find that (1) the number of low-lying energy levels 
and their relative ions are the same as pre- 
dicted by the theory for a fleld of cubic symmetry 
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acting on tho M+++ ions; (2) the intensity of the 
cubic field required to produce the observed separa- 
tions is the same in all the three crystals, aa ahould 
be expected from their isomorphism ; (3) the ob- 
served separation of the levels is not inconsistent with 
the available magnetic data for the mean susceptibili- 
ties of the crystals. From these and other resulta, it 
has been concluded that tho fields acting on the 
M+++ ions m these crystals should be almost 
rigorously cubic in symmetry. 

One direct result of such a cubic symmetry in the 
fleld would be a magnetic isotropy for the crystal, 
and any observed deviation from isotropy will give 
us some idea of the deviation of the fleld from cubio 
symmetry. We have recently measured the principal 
magnetic susceptibilities of single crystals of several 
rare earth selta, and we give below the values for the 
anisotropy of tbe sulphates ; Ax denotes the differ- 
ence between the maximum and the minimum 

inci susceptibilities of the orystal, and X the 
mean of the three principal susceptibilities. 








Crystal ^ xx 
M .8H,0 
wg 0-20 
Nd 0-11 
Bm 0-21 
Hr 0-12 





Ax/X is not small, and when we remember that 
the group of atoms associated with each M+++ ion 
in the should have at least this anisotropy, 
and has very probably more (as the different gro 
premit into unit oll a theory probly eight 
in number—will not, in general, be oriented 
to one another) and that it is the anisotropy of the 
above group (and not that of the ) which 
correspands to the asymmetry of the field under 
consideration, it is easy to realize that the deviation 
from cubic symmetry should be quite marked. From 
an inspection of the table it becomes‘clear, as pointed 
out by Penney and Kynch*, that the non-cubio part 
of the fleld has produced separations in levels, de- 

in the cubic fleld, com le in size with 
those of the cubic field pattern iteelf. 

A rediscussion of the valuable results on the 
absorption of these crystals obtamed by 
Spedding and his co-workers, taking into account the 
non-cubio nature of the crystalline flelds as evidenced 
by the magnetic anisotropy of the crystals, is very 


desirable. ' 
K. B. KRISHNAN. 
A. MooxmHEHJI. 
210 Bowbazar Street, 
Calcutta. 
Aug. 19. 
1 Phys! Rew, 41, 194 (1032). 
2J. Chem. Phys., 5, 191, 316, 416 (1037). 
* NATURE, 140, 100 (1937). 


Variations of Cosmic Ray Intensity during Magnetic 
Storms 

IN a paper! on trajectories of electric particles with 
applications to cosmic rays, published January 4, 
1937, I directed attention to possible effects of mag- 
netic storms in the following words: 

"As to other electromagnetic flelds which may 
modify this supposition (regarding simplifying 
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hypotheses for the mathematical treatment), the only 
case of interest may be the ower magnetic field during 
magnetic storms. It would be very interesting to 
make a eareful inspection of the coamio ray registre- 
tions during such & storm (for instance of the order 
of magnitude of the storm of February 4th, 1872, 
when auroras were seen almost over the whole earth) 
in order to discover possible actions due to this fleld."' 

Tt is most interesting teresting that such an effect, has just 
been observed di the recent magnetic storms in 
April this year, both bar oe ea ae 
and by Prof. Victor F. Heæ and A. Demmelmair in 
Europe?. ` 

We have here an effect analogous to the effect of 
magnetic storms on auroras, driving the aurora zones 
away from their usual situations and towards the 
magnetic equator as the intensity of the storm 
Increases. 
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The mathematical theory of the motion of electric 
Particles in the earth’s magnetic field, which I de- 
veloped‘ so long ago as 1904, and which Mr. Forbush 
a to Lemaître and Vallarta, receives by these 
new facts renewed interest and suggests continual 
observations of cosmic rays both in high and low 
magnetic latitudes, because the solar activity and 
magnetic storms both approach their maximum 
intensity. CARL ŞTÖRMHR. 
Institute for Theoretical Astrophysics, 

University, Blindern, 
Norway. 
of Hleotrle Particles in the Field of a 
of Ooamie 


1 Phys. Rer., 5L, 1108 (1937). 
*NaTUEN, 140, 316 (1937). 
* For details Oslo U; Publications No. 10, 
Oslo 1984, and Phys. Res., eeu aT * 


Points from Foregoing Letters 


AnaS (Ian PIO of une cabe WiN whioh equilibrinim 


diagrams of oys containing three elementa oan be 
obtained, by means of X-ray , A. J. Bradley, 
H J. Goldschmidt, H. Lipson and A. Taylor submit 


& diagram for the oopper-niokel- aluminium 
, It shows the phases present at different percentage 

composition, after & uniform heat treatment (slow 
cooling at 10° per hoür; equilibrium not necessarily ` 
established). The X-ray method gives at the same 
time the number, nature and relative amount of 

t and the lattice space of each phase. 

d ee describes experiments on the response of 

cog laying butterflies to coloured papers; these 

cate that colour vision in the cabbage butter- 
fly, Pieris, is different from that in the hive bee and 
moet other insecta and nearer to that of man. The 
cabbage butterfly m the stage of egg-laying reacted 
toa of colours from ‘emerald green’ to ‘oxide 
blue’ and responded also to simultaneous colour 
contrast (green induoed on white background ad- 
jacent to purple). 

Dr. G. Wald has extracted from chicken retinas 
rhodopsin and the photo-labile pigment of the cones, 
heretofore unknown. The shift in visual sensitivity 
toward the red or light adaptation (Purkinje effect) 
in the chicken ee ee een 
characteristics of pigments. The cone pigment, 
for which the name iodopsm is proposed, is apparently 
violet in colour and bleaches to coloured products. 

From the data of Barcroft and his associates, Dr. 
8. R. M. Reynolds has estimated the efficiency of the 
maternal circulation of the uterus of the rabbit 
between the fourteenth and twenty-eighth days of 
gestation. It is found that the minute-volume turn- 
over of blood in the uterus increases until the twenty- 
second day, after which it decreases sharply. This 
decrease in the efficiency of the uterine circulation is 
coincident with a period of diminished uterme growth 
and accelerating fostal growth. It is suggested that 
with the onset of moreasing distention the uterine 
circulation is impeded, but as the infiuence of dis- 
tention becomes more marked, the circulation 
through the uterus is aided, chiefly by the increas- 
ingly effective contractions of the myometrium which 
occur as gestation nears term. 

Cold-treated (‘vernalized’) wheat grains, imbibed 
in water and kept in an atmosphere of nitrogen ab 
20° O., will survive, according to Prof. F. Q. Gregory 


o 


and O. N. Purvis, for three weeks, and will become 
i as shown by a signifleant increase in 
the leaf-number and in the time of flowering. Par- 
tially devernalized spring rye may again be vernalized . 
by subsequent expoeure m air to 1° C. : 
The artificial ion, from pure virus protein, 
. of paracrystallme of tobacco mosaio virus is 
described by R. J. Best. The properties of these 
fibres are similar in all respects to the 
formed ones pereioarly depend in NATTE Bawden 
and Pirie’s demonstration of the presence of nucleic 
acid in the virus molecule has been confirmed. 


Blood examination of five Veddahs from Ceylon, 
reported by Prof. W. C. O. Hill, showed two of them 
to belong to the blood-group B and three to blood- 
group O. The author believes that examination of a 
larger number of individuals will probably show 
that they are similar to the Australian a He 
also gives tables showing the blood-groupings of 
peoples from the island and the percentage blood- 
groups in each. In all communities of Ceylon which 
have been studied, group O takes the highest place, 
oe ne ere noe ean Cand Hoe dn 
equal proportion. 

A table is given by M. Mokhtar and Dr. A. M. 
Mosharrafa showing fourteen recognizable intervals 
into which an octave, in modern Egyptian music, 
could be subdivided, compared with the diatonic and 
the equitempered scales. The noted were obtamed 
by means of a Qanun, an instrument consisting of 
strings on & sounding board, and the frequencies 
were measured by means of an audio-frequency valve 
oscillator calibrated with a set of standard tuning forks. 


From extensive studies on the absorption spectra 
of crystals of hydrated spa derum of the rare earths 
at different tem Spedding and his co-workers 
have Sensu ee the orystallme electric flelds 
acting on the rare earth ions in these crystals should 
have cubic symmetry. Prof. K. 8. Krishnan and 
A. Mookherji now report marked magnetic anisotropy of 
these crystals, which does not support this conalusion. 

Prof. C. Stormer quotes a statement which he 
published last January, indicating on theoretical 
grounds the possibility of an interrelation between 
magnetic storms and the intensity of cosmic rays, 
which has since been observed by Forbush in America 
and by Hees and Demmebnair in Europe. 
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Research. Items 


Problems of the New Stone Age 


Soma problems in the changed outlook of the last 
twenty years on the introduction and spread of the 
neolithic civilization into Europe have been discussed 
by Mr. H. J. E. Peake (Mem. and Proc. Manchester 
Lü. and Phil. Soo., 1936-7). By 1925 it had been 
shown that the neolithic culture had reached Switzer- 
land from western Asia by way of the Aigean and 
Danube Valley early in the third millennium s.c. 
The problem remained whether it reached the west 
in the same way or had come by sea from the eastern 
Mediterranean. This question must be viewed fram 
the wider standpoint, in time and space, of when 
man first began to cultivate grain and domesticate 
animals, and how such knowledge reached our islands. 
Cultivation of wheat apparently began. in south 
Syria or northern Palestine. Early grain growers are, 
with certain exceptions, always possessed of domesti- 
cated animals, and the precise origins of agriculture 
are obscure. Its progress, however, oan be traced 
from Asia, through the Ægeen to Switzerland, via 
the Danube. West of the Rhine, however, is a rude 
pottery, which has been filiated with the leather bag, 
derived, it ia now suggested, from animal sorota. 
This ‘bag-ware’ is found widely distributed im 
western Europe, appearing in Switzerland and 
Germany from the west, and having as ite starting 
point Lusitania. Important elements in this Lusi- 
tanian culture are shown to derive from the eastern 
Mediterranean—the tomba and the pottery. The 

ithio tomb is traced back to Tell Arpachiysa 

thus related to the Tell Halaf culture of the 
fourth or fifth millennium, while it deeoends to the 
stone cist of the early Bronze Age. The evidence of 
the pottery depends on a number of decorative,and 
other details traced from the eastern Mediterranean 
and ultimately Tell Halaf, beginning not later than 
the end of the fourth millennium, and i 
in the Iberian peninsula about 2800 B.o. Cattle, 
which could scarcely have been brought from the 
JEgean, were probably acquired by contact with 
Danubian peasants of Switzerland. This culture 
passing through France reaches Britain by a land 
bridge from Artois, and appears as the early neolithic 
culture of Windmill Hill. The red “‘bag ware" found 
at Maiden Castle, on the other hand, may have 
reached Britain from Brittany. 


Soutt African Native Cattle 

Lrrrua has been attempted by Europeans in the 
way of improving the cattle of Africa by selection 
within native breeds, the ioe being to inter- 
grade with European b . H. HR. Curzon and 
R. W. Thornton, realixng the potentialities of the 
native cattle, have laid a foundation for further 
investigations by outlining the cattle types of Africa 
and their approximate distribution (Onderstepoori J. 
Vet. Sot. Anim. Ind., 7, 618; 1986). Probably all 
the breeds, exoept the Hamitic longhorn of Egypt, 
came originally from Asia, and reached their 
destination through north-east Africa except the 
shorthorned zebu which was introduced along the 
east coast north of the Zambezi River. Three parent 
stocks are involved—Hamitic longhorn, brachyceros 


and lateral-horned zebu; and from these three other 
types have been derived—short-horned zebu, sanga, 
and lyre-horned zebu. In West Africe there are 
possibly two other types derived from admixture of 
brachyoeroe and Hamitic longhorn in one case, and 
in the other from brgohyoeros and thoracic humped 
zebu. The paper is illustrated by perhaps the most 
complete set of photographs of African cattle breeds 
yet published. 


Stomatopoda of the Bingham Oceanographic Collection 

'G. Ronuar Lunz has reported on the Stomatopoda 
from various localities collected by the Pawnee and 
from coastal trawlings by members of the Bingham 
Oceanographic Laboratory (Bull. Bingham Oceano- 
graphic Collection. Peabody Museum of Natural 
History, Yale University, 5, Art. 5; Jan. 1987). 
There is also included valuable material oolleoted 
on the west coast of Florida by Miss M. Storey 
of Stanford University and & few specimens from 
Tahiti obtained by Mr. Henry Sears. 157 specimens are 
recorded, referable to five genera and thirteen species. 
A new variety is described from Tahiti of Gonodactylus 
chiragra, a species well known throughout the tropical 
portions of the Pacific and Indian Oceans but not 
before recorded from Tahiti, also a new variety of 
Ohloridella rugosa, and there is one new species, 
Ohloridella edeniata, described from a single specimen, 
ita nearest relative being O. mantotdea. 


Cytology of Gagea spathacea 


Gagea spathacea is a member of the Liliaces 
occurring from southern Sweden through Denmark 
to Holland and Belgium. It ap tly produces no 
seeds, ita pollen is sterile and it reproduces vegeta- 
tively by numerous small bulbe. Dr. M. Westergird 
(C. R. Lab. Carlsberg, Série Physiologique, 21, No. 18), 
who has investigated ite oytology, finds that while 
G. lea, G. minima and G. pratensis undergo their 
pollen meiosjs in Denmark in January, in G. spathacea 
this is delayed until April. G. minima, the most 
nearly related species, has n «12, while in G. spathacea 
2n=otroa 102 and the chromosomes fail to pair in 
meiosis, with resulting micro-nuclei. This species is 
probably a hybrid; but it is not clear how its more 
than loid number of chromosomes has been 
reached, Ite vegetative spread to Sweden must have 
occurred when the Baltic sea was a lake, unless it 
arose independently through crossing in the northern 
area. The embryo-saos of G. minima and G. hitea 
(n —30) were examined, and stages were found indi- 
cating that the sac is of the type now known m 
Libum, Fritillaria and Tulipa, that is, the four 
pens pals nuclei function, three passing 

end of the sac and one to the mi lar end. 
Here they all divide again, the spindles 
fusing so that two triploid nuclei result. One of the 
latter degenerates w. the other divides. The 
mature sac thus contains an egg apparatus composed 
of three haploid nuclei and two triploid antipodal 
cella. In double fertilization a pentaploid endosperm 
arises from the fusion of a haploid and a triploid 
nucleus with the male nucleus, 
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Magnetostriction 
Tum June issue of the Sotencs Reports 
University of Sendai, Japan, contains two reporta of 
the Research Institute of Iron, Steel and other 
Metals by Dr. Y. Masiyama, whioh deal with his 
recent work on magnetostriction of iron, nickel, 
cobalt, single crystals of iron and binary all of 
the three metals. The erectione ware roid pad 
in the centre of a magnetizing coil, the fleld of which 
could be varied from 0 to 400 gauss. The changes of 
length of each ovoid were determined by fixing it 
between two quartz tubes coaxial with it, one of 
' which projected out of the coil and ended in a small 
brass block. To for temperature changes 
of of the ovoid, a brass bar of suitable length 
nep within the coil parallel to the axis of the 
and between two similar quartz tubes. Between 
the brags blocks a thin spindle carrying a mirror was 
placed in such a way that differential of 
length of ovoid and brass rod produced a rolling of 
the spindle and rotation of the mirror. The changes 
of length observed are generally leas than 80 millionths 
at the maximum field, and are shown by curves in 
terms of the field and of the ization. 
are independent of the sign of the fleld and at low 
fields are different for increasing and decreasing fields. 
For cobalt and nickel and alloys of the two the length 
decreases; for iron and alloys containing iron the 
length decreases at first, then increases aa the field 
is increased. Each material tested showed hysteresis 
in its magnetostriction, and the effect will have an 
importent bearing on the theory of magnetization. 


Structure of Diborane 


Aw outstanding difficulty for the valency theory 
is the molecule B,H, and the non-existence of the 
molecule BH, since boron is a tervalent element in 
numerous other compounds. Some hght is thrown 
on the problem by determinations of the inter- 
atomio distances by B. H. Bauer (J. Amer. Chem. Soo., 
59, 1006; 1937), by means of the electron diffraction 
method. The values for the B—B (1-86 A.) and B—H 
(1:27 A.) distances are considerably larger than the 
single-bond separations expected from other diatomic 
hydrides. This is interpreted as meaning that the 
bonds in thé molecule have to some extent a character 
weaker than single bonds. This would be expected 
for the B—H bonds on the basis of structure 1: 


H H H H 
1 H-B:B.H m H.B.B:H 

H E HH 
which gives each B—H two thirds single-bond and one 
third one-electron-bond character. A alight extension 
considering resonance to structures such as m would 
further &ooount for the increased B—B distance. The 
distances are also compatible with a structure repre- 
senting resonance among the seven arrangemens : 


H H H H 
H:B B:H H B:B:H ete. 
HH HH 


giving each bond 6/7 simgle-bond and 1/7 no-bond 
character. Theoretical arguments support the view 
that the molecule resonates among all the above 
structures, the B—B and B—H bonds having single- 
bond, one-electron-bond and no-bond characters. 
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Shortening of the B—B distance below the aingle-bond 
value is not observed ; this is regarded as eliminating 
all structures such as Wiberg’a, which attribute some 
double-bond character to the B—B link. The atability 
of B,H, relative to BH, is lained as due to the 
resonanoe energy made available D^ the full use of 
the four orbitals of boron. 


High Intensity Light Sources 

An article by Dr. J. A. V. Fairbrother in the Hlee- 
trical Review of August 6 discusses the light source 
required t5 project & beam within a fairly small 
angle. Practical considerations permit only a small 
source, a8 otherwise a large paraboloidal reflector 
would be required. The lower limit to the size of the 
light source is fixed by ite brightness (intrinsic 
brilliancy) and the tity of light obtainable from 
it. The intrinsic is measured by the candle 
power divided by the Sea of the source . 
on @ plano perpendicular to the direction of view. 
It is convenient to measure it in candles 
millimetre. For bodies which emit full iation the 
intrinsic brilliancy increases rapidly as the tempera- 
ture approaches the melting point. As carbon and 
tungsten have the highest melting pointa, the carbon 
arc and the hot tungsten filament are the two high- 
intensity light. sources usually employed for pro- 
jection purposes. But owing to the fact that much 
of the emisaion from a hot surface is not 
in the visible region, it is an inefficient converter of 
heat into light. One of the earliest light sources was 
the Welsbach mantle, which made use of the selected 
radiation from cerium and thorium. At the present 
time the most promising of all is the selected light 
emission from gases and vapours the molecules of 
which are excited by the passage of an electric 
current. By exciting meroury vapour in & quarts 
envelope at a high pressure, a light source is attained 
which has a higher efficiency and greater intrinsic 
brilliancy than over-run tungsten. The author has 
obtained with & carbon arc & maximum bri 


of 880 candles per aq. mm. which is &bout eighteen 


times the average intrinsic brilliancy of the 5-kw. 


tungsten filament spot lamp. vapour quartz 
lamps are now being made the length of the aro of 
which is only &bout 10 mm. and which when the 
temperature is kept low by oooling water in contact 
with the outer wall of the envelope can take an input 
of 700 watts. This lamp approaches the carbon aro in 
intrinsic brilliance and 18 more than twice as efficient. 


Sunspot Photography with a Small Visual Refractor 

nu uuo ee ee Cecil Maby 
(J. Brit. Astro. Assoc., 41, 9, July 1987), in which 
the author gives the resulta of his RS DR with 
different filters and e Hi plates. He made 
use of his telescope and ita Huygenian eyepiece as 
projection lenses, and those who are interested in the 
pho hy of sunspots will find much useful 
information in .this paper on the employment of 
visual refractora for this purpose. The paper should 
be studied by amateur astronomers, who will find a 
full description of the equipment, which is both 
efficient and, mexpensive. 


ERRATUM. The paper referred to under the heading 
“Petrofabric Study of Moime Schists” in Natrona of 
September 4 (p. 429) was by Dr. F. O. Phillips, 

t of Mineralogy and Petrology, Cambridge, 
and not by F. C. Cole as stated. 
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Engineering and Marine Exhibition at Olympia 


T this Exhibition, which will remain open until 
October 2, there is so much of soientiflo 
interest that it is possible only to select a few repre- 
sentative items as indicative of the extent to which 
the resulta of research are being utilized with the 
aid of mechanical ingenuity. One gete, for example, 
a definite impreasion of a universal effort being made 
to deal with the problem of noime both by improve- 
mente in design and workmanship and by the 
adoption of new types. At one stand & noiseless 
aliding door is exhibited, and of silently operating 
machinery a notable example is the Mirrlees-Imo 
pump for oils and other liquids. This has only three 
moving perta—a central screw which is the actual 
pumping unit, and two side screws which act as seals 
and are rotated merely by their engagement with 
the central screw. In high-speed Diesel engines vibra- 
tion 18 destructive of the exhaust pyrometers which, 
by the close relationship between exhaust tempere- 
tare and horse power, are necessary to ensure that 
an even and efficient balance is maintained between 
the several cylinders. Messrs. Negretti and Zambra 
are exhibiting in which a few inches of 
the tube immediately below the -ingtrument have 
been replaced by a helical spring, and mstruments 
so constructed are to be seen mounted on & vibrating 
table yet relatively unaffected. 

The hygienic importance of the reduction of dust 
lends interest to means for ita measurement, and the 
Tyndallometer shown by E. Leitz (London) provides 
& new and rapid means of its measurement. It oon- 
sists of a dust chamber, a photometer head, an 
observation telescope and the necessary means of 
illumination. In the field of view 18 a beam of the 
scattered light and & comparison beam snd, when 
these are equalized, the scale reading and the calibra- 
tion curve give an instantaneous value for the dust 
content. On the same stand is shown a simple pro- 
file projector for the metal industry with several 
‘other optical aids. Messrs. Kelvin, Bottomley and 
Baird, Ltd., have on view the colour vision lantern 
developed by Dr. L. C. Martin in collaboration with 
the Medical Research Council, and also the K.B.B. 
Cabinet for ultra-violet fluorescence. The latter can 
be seen in operation with a very representative group 
of samples which illustrate ita value in soientiflo 
testing and research, and also in industrial, medical, 
police and other investigations. In Mesars. Avery’s 
recent design of Brinell and diamond impression 
testing machine the arrangement is such as to ensble 
results to be obtained very rapidly, and in this respect 
alone this exhibit marks an advance on the usual 
design. 

Under modern conditions, metals are frequently 
required to conform to very severe specifications, and 
Barronia Metals, Ltd., are exhibiting examples of 
many such problems which they have solved. One 
of theee was the preparation of a non-ferrous alloy 
with a coefficient of expansion greater than steel for 

use with a hydrocarbon gas containing sulphur at a 

of 200 lb. per eq. inch and & temperature 

of 1150°F. Other mstances of new developments 
in manufacture of materials are the glass cloth now 
being made by Chance Bros. and Co., Ltd., to replace 
asbestos cloth in low-temperature services and likely 
also to develop in decorative and other directions, 


and the method of electric forging which has been 
brought to a fine art by Messrs. Omes, Lid. The 
samples of forgings exhibited mdicate the wide 
application of the process and the high quality both 
of material and of surface which is obtainable. In 
conjunction with H. A. Brassert and Oo., Ltd., 
Meers. Imperial Chemical Industries Ltd. illustrate 
the Brassert process for acid burdening the blast 
furnace. By regulating the flux so as to form slag 
of the loe possible melting point and viscosity, 
iron produéótion is increased while leas coke is used 
and low- e ores can be dealt with. As a result 
also of the sodium carbonate treatment there is a 
reduction of sulphur and, due to oxidation, of silicon 
content. The Macrome treatment of tool steel by 
an electric process, applied after the usual heat treat- 
ments have been given, is claimed by Messrs. Macrome 
Ltd. to inorease the working life of tools by 50-300 
per cent according to the steel treated and the work 
performed. An electric prooees exhibited by the 
O.C.P. Company is that for conditionmg water and 
preventing scale in boilers. The water is made to 
pese through tubes each containing an electrode, and 
this process effecta a physical change in the mineral 
salts which, on being heated, appear as crystals and 
do not build up scale. The elimination of chemical 
treatment is an obvious advantage of the method. 

The Marconi Company has arranged & series of 
historical exhibits illustrating the development of 
wireless apparatus. Another exhibit of this firm 
shows how one type of echometer can indicate to & 
trawler the depth of the sea-bed and also that at 
which a shoal of fish may be ing. The Accurate 
Recording Instrument Co. has working models of a 
liquidmeter which will very soon be manufactured. 
This, although very sensitive and carefully oom- 
pensated, is of a robust construction and is not likely 
to get out of order. It operates by means of two 
pairs of opposed hydraulic bellows so that the dis- 
placements made in the tank are exactly reproduced 
at the dial. Among other recording instruments, 
Meeers. Radiovisor ahow tbe counting unit such as 18 
used m the Mersey Tunnel to give a record of vehicles 
entering and also in factories for counting sacks, 
tins, eto., by the interception of a beam of light. 

Of the many Diesel engines on view, that o the 
Brush Electrical Engineering Oo. Ltd. will be of 
considerable interest to engineers. It is & horizontal 
type and has four cylinders arranged in pairs on 
opposite sides of the crankshaft. An independent 
test by Mr. W. A. Tookey showed the fuel oon- 
sumption to be 0-857 lb. per B.H.P. hour when 
developing 250 B.H.P. at a speed of 250 r.p.m. 

The exhibit, however, which takes the highest 
place in scientific i and which at the same 
time appeals to all who are minded is 
that of the Department of Scientific and Industrial 
Research and associated bodies. It illustrates 
researches carried out in engineering and metallurgy, 
showing how the tests are made on models of ships’ 
hulls and propellers, on coal, on the transport and 
storage of food and on fire resistance of structitres. 
By the use of short films the visitor sees more than 
the mere instruments and materials of the test; he 
is enabled to follow the course and operations of the 
investigation. 
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Origin of the Red Rocks 


HE subject for discussion in Section C (Geology) 

at the British Association on the morning of 

September 2 was the.“‘Origm of the Red Beds of 

the Northern Midlands". Speekers, however, did not 

confine themselves to local conditions, and other parts 
of England were also considered. 

In opening, Dr. R. L. Sherlock remarked that the 
region discussed forms an indefinite area but may be 
supposed to include the Cheshire Basin, the synolinee 
between the fanning-out ridges of the Pennme 
scene easterly dipping beds a cad 


ss is agreed that the British Permo-Trias 18 of 
Continental origin and that the climate argu d 
greesively drier from the beginning to the of 
the period. This fact seems to be of almost world- 
wide application, for it 1s also true for the United 
States, South Africa and other countries. 

Late in Carboniferous time, earth-movementa on a 
great scale probably raised Great Britain into 
mountains, but rapid erosion of the soft Coal Measures 
soon reduced the elevation, and the detritus filled 
the hollows and formed red beds. This indicates 
oxidation of grey strata in a dry climate. There 
is & relation between colour and texture; the finer 
the grain the richer the red tint, owing no doubt 
to ease of oxidation. The green colour found at 
times appears to indicate wetter periods. Although 
there is no doubt that secondary changes of colour 
have occurred, it is highly probable that both red 
and green strate are pri . Evidence for the 
primary origin of red beds is that the oolour is 
constant in . It is noteworthy that green marls 
occur at the top of the Keuper, just before the 
Rhætio Sea burst in, when base-levelling of the land 
had presumably allowed wet oceanic winds to bring 
in a damper olimate. 

Although the saline its were no doubt de- 
posited in drying up i seas and lakes, the source 
of supply offers difficulties. Ordinary sea water, if 
evaporated, would deposit only 0-7 ft. of gypsum 
or anhydrite for each 1,000 ft. of depth, yet 
beds 10 ft. or more in thickness were deposited 
from shallow seas. Evidently there was local con- 
centration. 

Gypsum often shows swirl-like structures, and so 
does rock-salt. In Cheshire, stratification and cross- 
bedding are also present in the salt, indioeting a 
possible explanation of the thickness of saline de- 
posits. If evaporation caused supersaturation of the 
water, the salt would be i very rapidly and 
the granular precipitate might be concentrated by 
currents. It sometimes happens that, if two bore- 
records are compared, one containing thick salt and 
the other none, the records agree roughly if the salt 
is ignored, suggestmg that the time of formation 
of the salt was negligible. 

While the reat of our salt deposits were formed in 
desert lakes, the Middlesbrough deposits represent a 

Mr. F. W. Shotton communicated the results 
obteined by the Lapworth Club of the University of 
Birmingham in an investigation, lastmg several years, 


of the outcrops of Lower Bunter in Worcestershire 
and East Shropshire between Oakengates, Bewdley 
and Stourbridge. Every accessible ou was 
examined and careful measurements made of and 
false bedding ; more than a thousand readings being 
taken and examined statistically. In addition, 
numerous rock specimens were collected and ex- 
amined for variation in the size of the sand-grams. 
Conolusiong arrived at were that, throughout the 
area, the Lower Bunter is false-bedded and that it 
was deposited on land by easterly winds coming from 
the Mercian’ Highlands. The sand is remarkably well- 
graded and free from olay or silt-bands, and 90 per 
cent lies between the ranges of 0-50 mm. and’ 
0:10 mm. 

Mr. A. N. Thomas then described the Trias of 
north-west Somerset between Porlook and Williton. 
The Triassio mubsurfaoe is highly irregular and the 
earliest deposits fill. in isolated depressions, tho 
later ones being moreasingly widespread so that the 
areas tend to coalesce. 

Dr. 8. E. Hollingworth gave an account of some 
results of recent borings in the Vale of Eden. These 
borings have proved the presence of three horizons 
of anhydrite in the ‘Permian’ Hilton Plant Beds at 
Kirkby Thore, although only two horizons are known 
elsewhere in the area. As these chemical precipitates 
indicate periods of desiccation, they are probably 
due to regional climatio changes, and it is reasonable 
to suppose that sequences of such deposits in adjacent 
areas may be correlated. This does not necessarily 
mean that two areas of deposition were united. Dr., 
Hollingworth correlates the lowest anhydrite bed 
(base of Hilton Plant Beds) with the lower salt (and 
anhydrite) at the base of the ‘Permian Middle Marl’ 
of the region east of the Pennines. The two higher 
horizons of the Vale of Eden he correlates with the 
upper salt and anhydrite and the upper anhydrite 
respectively of Yorkshire. Correlations between 
Cumberland and Furness indicate the probability of a 
lateral from ‘Permian’ Hilton Plant Beds to 
‘Trisasio’ St. Bees Shales. Dr. Hollingworth’s oon- 


clusion is in accordance with the evidence from the  : 


east of the Pennines of a lateral passage of ‘Permian’ 
into “Trias’ brought forward in 1911 by Dr. R. L. 
Sherlock. 

No time waa left for discussion, but inquiries were 
made as to where the formation of red beds in 
Continental areas is at present in . This 
difficulty, is ennlogous to that falt: by Stadan fa of ooal 
formation—the origin of which by swamp-growth is 
rand agreed upon, although the exact conditions 

or it do not seem to exist anywhere at the present 
day. Nevertheless, in various parta of the world 
certain kinds of Triassic-like rocks are being formed, 
for example, in Turkestan, although nowhere can all 
the types be found now forming. 

As was pointed out by Dr. Rudolf Richter on 
another oocasion, when describing conditions of sedi- 
mentation off the German coast, we must not carry: 
uniformitarianism too far ; special conditions existing 
at certain periods have never been repeated. 

R. L.B. 
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The Teaching 


HE mathematical subeection (A*) of the British 
Association departed this year from ite usual 
policy of presenting papers on specialized branches 
of research, and ita sessions at Nottingham were 
devoted chiefly to two discussions on the teaching of 
mathematics. On Saturday, September 4, Prof. E. H. 
Neville opened a discussion on the unification of 
algebra in schools. Mr. T. A. A. Broadbent condemned 
the older school text-books as a collection of water- 
tight compartments, and pointed out the need for 
the course to be systematized and unified. Mr. G. L. 
Parsons contrasted the older method of putting all 
the emphasis on technique with the newer methods 
of bringing out the ideas of the subject. He favoured 
the approach by means of the formula or the equation 
rather than by tedious drill in elementary algebraic 
processes. Mr. M. H. A. Newman gave the university 
point of view, particularly as regards the importance 
of linear transformations and matrices. Mr. W. J. 
Langford a out that changes in the school 
course not be made unless such examinations 
as that for the School Certifloate were modified 
correspondingly. He suggested that teachers should 
agree upon a policy, and then submit alternative 
syllabuses to the examination authorities. i 


i 


Biological 


E scene the meeting of the Permanent 
Commission on Biological Standardization held 
at Geneva in the autumn of 1985 have been published, 
together with the reporta of the technicel experte to 
whom & number of different questions deeling with 
biological standards had been referred. ` 
Six standards were adopted or redefined by the 
Commiasion. The pituitary (posterior lobe) powder 
pod phe alee Puen ee Pe SE pr 
ın use as standards in Great Britain, stocks of whioh 
are held at the National Institute for Medical Re- 
search, Hampstead, were adopted as international 
standards, and the Institute was asked to distribute 
them on behalf of the Health Organisation. The 
original international standard pituitary powder was 
by Prof. Voegtlin and was available for 
issue to authorities desirous of testing their national 
standards, but up to that time no laboratory had 
been entrusted by the Commission with its general 
distribution : the two preparations are of the same 
powder is nearly exhausted ; but the stock of the 
British Standard is sufficient for mternational require- 
menta for some time: its potency is, however, 
greater than that of the revious standard, so that 
one unit is represented 0:08 gm. of the new 
standard, as compared with 0-1 gm. of the previous 
preparation. A orystalline sample of msulin was 
adopted as standard and defined as containing 22 
units per mgm. The previous standard was amorphous 
* Quarterly Bulletin of the Health Orpantention. Special Number, 
November: Biological Btandardwation (B). (Geneva : ot 
Nations ; London: George Allen and Unwin, Ltd, 1935.) Pp. 571-745 
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The Pissed attracted & large audience, includmg 
many from other sections, and the lively discussion 
that ensued proved that the subject was felt to be 
of great interest and-importance. 

On Tuesday, September 7, Prof. H. T. H. Piaggio 
opened a discussion on the bearmg of higher geametry 
on the school course. Prof. E. H. Neville protested 
against the policy of drill in the application of devices 
of which no rational explanation had been given. 
Mr. H. G. Green showed how to give this explanation 
in the case of the ‘line at infinity’, and Prof. W. H. 
McCrea in the case of the ‘circular points at infinity’. 
Prof. H. 8. Ruse pleaded for an extended treatment 
of differential geometry, including vector methods. 
A general discussion followed. 

At the end of this discussion Mr. C. H. H. Franklin 
exhibited & most interesting collection of models 
representing four- and five-dimensional solids, by a 
principle analogous to that employed to represent 

imensional solids by a sketch on two-dimen- 
sional paper. 

The secretary of the subsection, Dr. Dorothy M. 
Wrinch, is to be congratulated on the success of the 
policy of replacing isolated papers by discussions on 
topics of wider interest. H. T. H. P. 
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Standards* 


and contained 8 units in one milligram. Two 
standards for substances for which standards had not 
been previously available were recommended for 
adoption: one for B. Atstolytious antitoxin, and the 
other for diphtheria &ntitoxin for use in the floocula- 
tion test. The question of the standards for ars- 
phenamine and its derivatives was left for further 
consideration by & small technical committee. ~ 

It was further agreed that work should be carried 
out on tetanus antıtoxin, poliomyelitis convalescent 
serum, staphylococcus antitoxin and antityphoid 
serum. The recommendations adopted by the mter- 
governmental conference on biological standard- 
ization were considered and certain subjecta recom. 
mended for further examination, including the 
stendardiration of anti-anthrax serum, anti-swine 
erysipelas serum, anti-venom serum and the prepara- 
tion of a standard Digitalis lanata leaf powder. 

The bulk of the report is devoted to the reporta of 
the experts who have been examining proposed new 
standards, and gives the evidence on which the 
Commission has based certain of ita recommendations : 
for the details of these experimenta the original report 
must be consulted. The separate sections deal with 
insulin, histolytious antitoxin, diphtheria antitoxin, 
tetanus antitoxin and antipoliomyelitis convalescent, 
serum. The bulletin aleo includes reporte of the 
Standards Departments of the National Institute for 
Medical Research, Hampstead, and the Statens Serum 
Institute, Copenhagen, and concludes with a useful 
description of a simple Jaboratory method for the 
desiccation of serum and other protein solutions. 
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University Events 

GLasaow.—Prof. George Barger, professor of 
chemistry in relation to medicine in the University 
of Edinburgh, has been appointed Regius professor 
of chemistry in the University in succession to Prof. 
George Henderson, who has 

De Noah Morris, lecturer in biochemistry, haa 
been appointed professor of materia medica and 
therapeutics. 





Science News a Century Ago 
The Iron Ship Sirius ` 


Tus fev inom hip to be dined by Loya’ Roqistes 
of Shipping was the steamer Sirius, the records of 


Lloyd's Register stating she was built under the' 


inspéction of the Society's London surveyors, and 
intended for service on the River Rhone, her port of 
ad A being Marseilles. The Sirius was built by 
(afterwards Sir William) Fairbairn at his 
MARCI UL inl cheese forie a DR 
(Be Pad ci orh the Grech Bara sup coarse. 
According to the Railway Magazine, she was launched 
on September 26, 1837, and she was the longest 
vessel so far built of iron. She measured about 
164 ft. in the keel and 176 ft. on deck. Her beam 
was 17 feet. She was intended to be worked by two 
engines of 35 horse-power each having 
a Ekin. cylinder with a stroke of H i. Bhe was to 
have three boilers with copper tubes. “The iron 
planks of which she is made", said the Railway 
Magazine, "are about 7 ft. long, 14 in. wide and a 
quarter of an inch thick, and her ribs are of double 
angle iron with diagonal stays. Her mould is hand- 
some, but rather narrow; and when she has her 
machinery and water, it is calculated she will not 
draw above two feet of water. She is besides, divided 
into four compartments by three iron water-tight 
bulkheads ; So that ita histore ehould-harpen in 
any one part she will still float safely.” 


Fossil Discoveries in France 
Ix ita column of Miscellanea, the Athenjum of 
September 30, 1887, under the title “More Foenils'', 
eaid: “M. Axéma has found some fossil bones of 
mastodons and the rhinoceros, reptiles, and some 
well- fruits in the ish of Sauveterre, near 
the explored by M. whose discoveries 
wo announced some time back. We should like to 
ascertain whether the akeleton of the new and 
remarkable rhinoceros brought from behind the 
Cepe by the expedition under Dr. Andrew Smith, 
presents more affinity to the recent or to the fossil 
species. It seems that the new fact concerning fossil 
has been succeeded by & similar dis- 
covery in the Himmalaya mountains, but which is 
not Bo curious as the circumstance of finding these 
animals in Europe; and what is still more extra- 
ordinary, the comparative anatomista have deter- 
mined the Euro to be similar to those 
Gibbons which inhabit the remotest parte of Asia. 
M. Lartet's discoveries have given rise to much 
discussion in the French Academy of Sciences... .” 


Reforms in the Hospitals 

A OOHRESPONDANT signing himself “Spectator” in 
letter to the Lancet of September 80, 1887, mentions 
the following improvements which had taken place 
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at the London hospitals during the previous ten 
years : 

“l. The introduction of clinical lectures, a depart- 
ment of instruction which was before shamefully 
neglected in this country, and is even yet but im- 
perfectly taught. 2. The publishing of hospital 
reports, & measure forced upon the medical officers 
by The Lance. 8. The annual distribution of 
prizes to the studente (which did not become ral 
until after 1826). 4. The withholding of certificates 
unless a few lectures have been attended; for I 
remember the tıme when it was not an uncommon 
occurrence for a student to boast that he had received 
& certificate without having attended a single lecture. 
Lastly, I may mention the ing of post-mortem 
examinations; the absence of hole and corner opere- 
tions; the opening of the libraries and museums ; 
the establishment of clerical clerkshipe, the greater 

in the visite of the medical offlcers 
(although, I confeas, there is much yet to reform in 
this respect) and the frequency of periodical exam- 
inations by some of the teachers may also be added 
to the list of benefits on the part of the students 
which have reluctantly been obtained from the ‘Dubs 


and Puree'." 


Medal Striking 

Tas Gentleman's Magasins of September 1887 
contains the following announcement: ‘M. Pistruoci, 
chief medallist in the Royal Mint, has discovered a 
method by which he can stamp a matrix or a punch 
from a die which has never been touched by an 
engraver, and yet still make the medal identically 
the same with the origina] model in wax; an-opera- 
tion by which the beauty and perfection of the 
master’s design are at once transferred to any metal, 
whether gold, silver or copper, by striking it according 
to the usual proceas. The model being made in any 
substance, wax, clay or wood or other fit material, 
& mould of it is taken in plaster, from which mould 
when dried and oiled to harden it, an impression is 
taken in sand, or other similar substance which may 
be preferred, and from this again a cast is obtained 
in iron as thin as possible, that the work may come 
out sharply, and the iron attain the hardness almost 
of & steel die hardened.” 


Spirit Drinking in India 
Ax editorial in the Indian Journal of Medical and 
Physical Soienos of October 1, 1837, contains the 
following warning to the Government: ‘The lives 
of European soldiers in this country are unhappily 
in a state of imprisonment in their barracks 
from 10 o’clook in the morning to 4 o'olock in the 
evening. There is nothing of that change of scene 
and agreeable oocupation of time as experienced by 
British soldiers in their own congenial and delightfal 
country. Their indolence and want of amusement 
tend to & of mind, and to depression 
of the whole animal functions, to arouse which spirits 
are had recourse to, and which is in fact looked i 
88 & nues d &nd luxurious pastime, REAA | 
& ration, ani approved of as & custom. Canteens 
are rooms appointed by military rule as a place of 
refuge to gratify the appetite, by adding the indul- 
gence in liquor to social conviviality.” But is the 
Government of the country aware that all this breaks 
up the physical energies both bodily and mental of 
their brave troops ?” 
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Societies and Academies 
Paris 
Academy of Sciences, July 19 (O.R., 205, 185-264). 


Manar Deniers and CHARLES HANXHGRAATFY: 
The catalytic bh ion of cinnamic aldehyde 
and of citronellal. Study of the order of attack of the 
aldehyde group and the double bond, using Raney 

RugHíARD Fosss and Rogae ps LaRAMBHRGUH : 
The mechanism of the synthesis of cyanamide m the 
oxidation of glucose in the presence of ammonia. 

Hsyat Corm and Hawer BHrvAL: Chemical 
affinities and classification in the Horde. 

PrmRxm Layay : New determinations of the acceler- 
ation of gravity in Europe and in the Levant. 

JAQUES DH LAPPARNENT: Ancient phenomena of 
rubefaction in the central Sahare. 

Lvormw DaximL: New observations on grafting. 

Forxa Opgaver: Equations of compatibility for 
any system of orthogonal triple co-ordinates. 

Luormm Gopmaux: Algebraic varieties of genus 

M. Erpunmurr: Systems of linear equations with 
an infmity of unknowns. 

J. KuwTrzMAXN: Homomorphy between multiform 


Rosmer Waanzse : Multivalent functions in space 
of matrices. 

Fromm Vastimeco: An application of normal 
families of distributions of mass. 

Niconas Cronanmsoco: The deformation of elastic 
plates in the case of analytical data. 

Jaan Garrouna and Prsagm Launmer: Bub- 
permanent deformations (reactivity phenomena). 

Juan MarnrrTANO : Tbe constitution of the photon 
considered as a dipole. 

Mun. ZINA SoUBABEW-CHATHLAIN : The variations 
of conductivity undergone by dilute solutions of 
molybdic acid in the course of their neutralisation. 
The i described support the theory of the 
existence of the acid H,Mo,0,. 

O. Dowv-HuwaunT and A. pw Jame: Study of 
electrolytic veeeele with mercury cathode. 

MauzicB FaLLOT: The magnetic properties of the 
alloys of iron with ruthenium and osmium. = 

Roama Sanvanr: The double refraction of quartz 
in the extreme ultra-violet and the Schumann region. 

Luonm Marmier: The emission of X-rays by 
vacuum tubes of very small dimensions, submitted 
to a high-frequency current. The tubes described 
were 2-6 om. long and 8-5 mm. in diameter, fitted 
Ta a Some applications in the 


methoxy-2-methylol-4-metbylalbenzene. 

Looms DAUTHABANDE, Pera ÁNWGNHNOT and 
Epxoxp Dumourm: Study of antisrosol esperto 
grass filters. The influence of the hygrometrio state 
on the penetration of antisrosol filters. The influence 
of the time of passage of the moist atmosphere. 
Kimmerid gia n age of the terminal 
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CHARLES CHAnBOLIN: The germination of the 
seeds of Orobanche speciosa. 

RonzgRgT Eoumvis and Rogar UrgioH : The nature 
of the intravacuolar inclusions in the fruit of the 
ivy (Hedera Helis). 

Pere Drac: Generalities on the development 
of the crystalline textures in the tegumentary skeleton 
of the brachyurous Decapods.. 

Juan RÉGNIER and ANDEHÁ QuavAUVILUNB: The 
influence of the nature of the acid on the action 
exercised on the motor nerve by different salta of 
novocaine and morphine: different qualitative be- 
haviour according to the concentrations. 

PauL Foer : Very clear entoptic vision of the 
retina in the orange red. 

Marca, Avm: Experimental analysis of the 
determination of the dorso-ventral axis in the re- 
generation of the head in worms. 

Errgwwm Worrr: Egg laying anomaly in an inter- 
sexed fowl, after the action of androsterone, on the | 
Muller ducts of the embryo. 

Augustin Bouranio and Mwa. MADMLEINS Roy : 
Sparro photometrio researches on aqueous solutions 

e 


Juan LoISHLNUB and Miia. Roe COLLIARD : 
The adsorption of polypeptides by the proteins of the 
blood serum. 

CHARLAS CHawPy, Maunicm Hurrz-Bovss and 


Roame COouJARD: The mechanism of the hormono- 


sexual actions on the dysuria of proetatios. 


Moscow 
Academy of Sciences (O.R., 15, No. 5, 1987). 


S. Baramannx: A thbory of functions satisfying a 
linear partial differential equation (1). 

V. 8. Iawatovexis: The Laplace transforma- 
tion (8). 

,L. Lusten: A generalization of the equation 
of the Sturm-Liouville type. ' 

A. Boarov: The relative stability of sume of 


V. Foox: The Bose amplitudes in the neutrmo 
theory of light. 

A. ToPonEO: The mechanism of the formation of 
atomio and colloidal centres of silver in alkali phos- 
phorus halide. 

L. I. Bmrazuv : The problem of the electrophoresis 
of lamelle at the in of liquid phases. 


P. J. S8amurpr and G. P..PraTONOv: Anabiosis 
&nd fish without water. i ta are 
described showing the possibility of ing chilled 


fishes alive for more than twenty-four hours, while 
smaller fishes can be revived after chillmg for ten 


plants. 
V. L. Vaam : The position of the Ascothoracida 
ord. nov. (Cirripedia Ascothoracica Gruvel 1805) in 


G. V. LoPASHOY : (i) The formation of organs in 
eprived of the nervous system. (ii) The 
specificity of inductive influences. 
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Forthcoming Events - 


[Meetings marked with an asterisk are open to the publio.] 


Wednesday, September 29 
Soamry rok THE BrUDY or ALOHNwY AND EARLY 
CHEMISTRY, at 8—{at University College, Gower Street, 
W.0.1).—Dr. D. MoKie: ‘Some „Work on Com- 
bustion, Respiration and Caloination". 


NaTIONAL Swore AnaTWHwHNT Socmry, October 1-2.— 
Nmth Annual Conference to be held at Leeds. Dr. 
H. A. Des Voeux: President. 


Appointments Vacant |. 
APPLICATIONS are invited for the following appointments, on or 
before the dates mentioned : 


A DEMIQXXR (Ref. No. 642 B) and AN ASSISTANT 
No. 550 B) for work tn the 
YFICRR 


LECTURER ot PHYBIOS in the South-East Essex Technical College, 
Governors (October 4) 
OrTONR-IK-ÜHAXGE OF POULTRY RESEARCH 


o ar tho Wost: Ham 


Two ASEIPTANT 
Btaff of the Science Museum— 
Keeper’ (October 11). 
TTaCHEROLOGIRE for the 


BROOND AssIBTANT PETROLEUM Government 
et tener Whutamn Lo of Recruitment (Colonial Bearvice), 

2 Riohmond London, 8,W.1 (October 15). 
Wi. HUDSON PROFESSOR OF JEOONOXIOB in Natal Uni College, 
and Durban, South Afrio— atal Uni- 


Pietermarttaburg ‘Rogistrar 
vermty Oollege, Natal (November 9). 
AmUFTANT IK ZOoLoGy tn the Untveraity of Glasgow—feoretary, 
Univermty Court. z 
MASTER TOR MECHANICAL HWGINEXXING at the Technical Institute, 
Ashford— 


RAILWAY MNGINENR for H.M. Office of Works—Ctuef 
Room 65 of Works, Storey’s Gate, 8.W.1. 


Official Publications Received 
Great Britain and Ireland 
seis yere dis Tp s omae Goes Forest 
Research Reoords, Mo. 11: Growth and, provi of Wood. 
H endie. Pp. Ci-Fi plate (London, IL mea 


Tondon : god LM. Batonery OMen ts net Of, nak dcus: 
LI Aa Adviory [peer UH SI 130 +14 rd 


HLM. Stationery Office.) $5. nei. 


Board of EE inn erp ut. Tas 
eed tee tY +38. nodon: EM. Wadodery Ofen) 


U o 


m Manchester: Faoulty of Prospectus of 
Semion 1051-32. To tit fa nobester - oe decane, Masa [od 
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Annual the Mental 

1936, to March at. 1087. Pp. 80. (amning 

“Beto of ihe Royal Tinto of Great Dan, 1097. Ep ms 


Royal Institution.) ös 
of the Physical . VoL 49, Extra Part, No, 274 : 
uckon of Bectzorty in 


erenoe on the 
ball at Drtol, July 1087 Pp. vii+154 (London: Phymoal 


ee abut Santino A ere cud OMS Products 
Researoh 


Oty of 
ee aaa April 


h Rooomda, N dune pa, of 
Dos IRE T s fe Gd. nex. 
EQ CUR of London). The Oalendar for the 
Year 1937-88. Pp. SEE Oollege.) [89 
Polytechnto. for Dey Students: 
Oglendar for the Beamon 1937-1088. 47. Sd. Borenoe 
t and Trainmg for the Semon 1037- 
1 Pp. 34. 34 t and Public Health : 
the Besson 1987-1988. Pp. Brenig aid 
and for Bemsion 1037-1088. Pp. 36 
Free. (London . Battersea ` [ 
Other Countries 
Canada : Department of Mines and The Canadian 
in 1086 the Staff of the Burean of 
Bold 1 to 1936. A; 1: Analyses of Coals 


Pp. iti 1 


uns to dicto e rn a bot (Hong ae 
Observatory.) 


Coals, Cokes, Peat and 
O. B. Mohr. (Mo. TTO.) 
Pnnter.) 


= 


Det hatin Taaku Selakab. Biologiske 
ts Gab aol Gee SEEING. Ee n the Citrons ‘heal d 
ae sa Mok Doa Erarup. Pp. Sida D Mri 

Bat with Obemioally Weil defined 

Mean and Mola D. Kuarup. Pp. 10. Ee Oompa Id. 
Department of Straits Settlements Me 
Malay States. and Bacteria associated with Copra in 
1: with Maaya 2: Detarioration 
of Copra cansed by Bacteria mm Mohamed 
Yusope, Abu Hassan and F. B. Ward Pp. iff+108+11 plates (Kuala 
pur. oen [09 
NUNT of Indica, 


Menota: of, of the Geological India. Pamot logia 
EN Bories, VOL M Mer No.1 The Hooene Beds of GE p 
By lLaeut.-OoL L. M Davies and H. 8 Pinfold. Pp. 

To FT platos: (Calcutta. Geological Survey of India.) 6.2 rupees 


ustralm: Department of kimea, 8) o. 
Half-Year ended 31st December 1086. (No. 65.) 
* Government Printer.) 


Catalogues, etc. . 

A Cambridge OO, A for the Steam Raiser 
(Folder 0. 00.) Pp. &. (London : Instrument Oo., Léd.) 
Priced Catalogue of B.D.H. Laboratory Chemicals. fpa. 
Plant Hormones Promoting and controlimg 
and Root Formation in Pianta. Pp. 4. (London: The British Drug 
Houses, Lt) . 

of Books on Natural History: ineluding ý 
Botany, Sintomoiogy Zoology, Ormthology, oto. 
(London: W. and G. Foyle, Ltd.) 


W. Junk.) 

xal ücgraph Corpora Pp. 4. (Cleveland, Ohio: Oon- 
of Docks and Periode on Quo MI Cae of Koologr 

oro. 940) 


issus 


t pog m ri re 
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Scientific Aspects of Industrial Accidents 


HE annual report of the Ohief Inspector of 
Factories and Workshops for the year 1936 
(Cmd. 5514. H.M. Stationery Office, 1037. 2s. net), 
raises several questions with which soientiflo 
workers are concerned, whether actually engaged 
in industries or as citizens interested in the pro- 
tection of national health from conditions which 
would degrade it. Anyone reading the report 
would be disturbed at what is revealed in it as 
to the very long hours that are being worked 
in some of the newer industries. While in the 
nineteenth century, broadly speaking, Great 
Britain undoubtedly led the world in imposing 
limitations on hours of work and the observance 
of minimum standards of safety and health in 
factories and workshops, in the last few decades 
it ia clear that the country has fallen sadly behind 
other important imdustrial countries in these 
matters. . 

The report shows that although the 47 or 48 hour 
week is considered normal, many cases are reported 
where the working week exceeds 48 hours, not 
only for busy periods but often also continuing 
for months at a time or even for most of the year. 
Work up to 50 and even 60 hours a week has 
been common in laundries, the metal trades in 
the Midlands, as well as in leather, bakelite and 
‘other industries and in the woollen and worsted 
trades, and some disconcerting examples of illegal 
employment of women and juveniles are cited in 
the report. Despite the improvement in the employ- 
ment situation, unemployment is still far too severe 
and widespread for this situation to be regarded 
with equanimity. Obviously the inspectorate 
requires very much stronger and clearly expressed 
support from publio opinion if even the minimum 
standards required by the law are to be enforced 


and these abuses suppressed, nor can we feel 
confident that the advance represented by the 
provisions of the new Factories Act now passed 
will effect any improvement unless there is a 
very considerable increase in the inspectorate. 

A significant share of that support may-well be 
looked for from scientific workers, whether engaged 
in industrial work or not. Apart altogether from 
the posta of responsibility in the management of 
industry which many of them hold, they should 
not require this report to realize the connexion 


. between long hours of work and industrial accidents 


and sickness, which is once again Bo clearly por- 
trayed in ite pages. On this subject parta of the 
report are painful reading. A substantial increase 
in accidents over the previous year is again re- 
corded—about 15 per cent for accidents generally 
and 9 per cent for fatalities. Although the analysis 
and graphs submitted by the chief inspector 
afford some evidence that the risk of accident is 
tending to decrease, through such factors as the 
work of the inspectorate, the educational work of 
the National Safety Association, the Industrial 
Welfare Society and similar organizations, the 
closer supervision of the growing number of factory 
safety organizations, and especially through the 
growing recognition of their responsibility in this 
matter by employers, disturbing fluctuations 
in the risk of &ocident as well as in the 
numbers of accidents still ocour from year to 
year. i 

Some of the causes of these fluctuations are 
obvious. The longer hours to which reference has 
already been made are a significant factor. The 
greater speed of production, the absorption of 
more inexperienced or unpractised workers, both 
old and young, and the installation of new plant 
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and machinery with unknown risks, are among 
other factors which are responsible for the rising 
toll of death and injury, and appear at present 
to be associated with increased production and 
prosperity. 

That this position should be acospted as inevit- 
able may well be challenged. Already there are 


many firms, both large and small, in which tlie. 
safety of the worker is a first consideration, and ` 


where no new machinery or process ig put into 
operation without every possible measure being 
taken to ensure that it is as safe as it is eventually 
intended to be. It should not be too difficult a task 
for professional aæociations and safety organiza- 
tions to arouse publio opinion in such matters to 
@ point which would ensure not merely that the 
minimum requirementa of the law were rigoroualy 
enforced, with adequate penalties if need be; but 
also that a high incidence of avoidable accidents; 
especially among the young workers, would be 
regarded as a definite slur on the reputation 
both of the firm and of its management. 

The position of the juvenile worker requires 
special streas because of the exceptionally high 
accident rates among workers under eighteen years 
of age to which the report again directs attention, 
and also because of the possibilities of a much more 
rapid reduction in this accident rate among 
juvenile workers than among adults in the same 
occupation. While accidents to young workers 
are usually of the leas serious kinds, the situation 
was regarded as sufficiently important to receive 
special attention from the inspectorate, and a 
separgte chapter of the present report deals with 
accidents to young workers and methods of pre- 
venting them. In relation to young workers the 
question of industrial safety presenta its own 
problems, and too often it appears beyond doubt 
that the special protection which should be 
accorded to young workers is wanting. 

An attempt to apportion responsibility between 
the employer and the victim indicates that in only 
23-8 per cent of the socidenta to boys could no 
blame be attached. In 82-3 per cent of the accidenta 
i the frm was mainly responsible and in 44 3 per 
cent the boy. The figures for girls do not differ 
greatly, but in 51-1 per cent of the accidents the 
girl was mainly responsible. The inquiry also 
emphaaired the greater liability to accident in the 
initial stages of employment ; about 10-4 per cent 
of the boys and 24-4 per cent of the girls who were 
injured in the first six months being injured during 
the first week. 
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These figures alone emphasize the significant 
part which æ sense of responsibility on the part 
of the management, combined with active over- 
sight, can play in determining the standard of 
safety in & works, and they stress, too, the impar- 
tance of educating the young worker in the risks 
attached to his work as well as the importance of 
selecting that work, and adequate supervision and 
training in the initial period of employment. In 
spite, however, of the attention directed to this 
matter as & result of a memorandum ‘issued follow- 
ing-a conference convened by the Home Office, 
in which the National Confederation of Employers’ 
Organizations participated, the general progress ' 
has been unsatisfactory. The publicity given to 
the matter has as yet aroused little, if any, interest 
in many employers, and others have had no know- 
ledge of it. 

A large proportion of the accidenta to juveniles 
appear to occur in the amaller factories, where 
only individual approach is likely to be effective, 
and the chief difficulty lies here rather than in the 
larger and better organized factories. Whether 
the factory is large or small, however, the interest 
of the occupier, managers and foremen is in- 
dispensable before there can be much hope of a 
noticeable reduction in these accidents. 

For this reason, the interest and oo-operation 
of the scientific worker in this matter is of prime 
importance. Whether or no he occupies a position 
on the management side, an experienced chemist 
or engineer, for example, is usually able to initiate 
steps leading to improved working conditions and 
to secure the formulation and observance of strict 
safety rules. He has also an indispensable oon- 
tribution to make on the technical side in improved 
design or safer operating methods and conditions 
in new or established processes. His personal 
interest may largely determine the success or 
failure of attempts at educating the young recruit 
or in securing that the training and supervision 
he receives is efficient and not perfunctory. 

‘Nor is this the only contribution which scientific 
workers can make in the field of industrial safety 
‘and sccident prevention. Besides the enthusiastic 
and skilled leadership and co-operation of the man 
of sclence, whether in a technical or an administra- 
tive capacity, there is needed an alert and informed 
public opinion which will not tolerate the oon- 
tinuance of the abuses revealed in this report. 
Ridiculously inadequate penalties are at present 
inflicted for such exploitations of health and 
safety as the employment of boys of fourteen to 
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seventeen years of age for as many as eighty 
hours a week, of girls of fourteen from fourteen 
to fifteen hours & day, and women for an unbroken 
twenty days work, which are in themselves an 
obvious cause of industrial ill-health and accidents. 
Clearly the strong pressure of public opinion is 
urgently needed to stir some magistrates to a 
sense of responsibility in this matter, and 4 
Government which professes so great an enthusiasm 
for physical health and training might do well to 
convey a strong hint to the offending quarters to 
discourage lenity as ill-timed as it is reprehensible. 

This problem of arousing a publio opinion will 
secure the observance not so much of the minimum 
standards of the law but rather of the practice 
of the more progressive firms, whether large or 
small, and supply the support which such firms, 
no lees than the factory inspectors, themselves 
require, is leas a matter for an individual scientific 
worker than for his professional associations. 
They indeed can afford the individual worker the 


NATURE 


961 


moral support he may need in making his stand 
against specific negligence or abuses which he may 
enoounter in his ardinary industrial life, as well 
as supplying the stimulus and vision which may 
induce him to initiate constructive measures 
whether in the technical or more general sphere. 
Equally they could, if they chose to speak with a 
united voioe and authority, mould publio opinion 
and bring to an end the neglect and indifference 
which are as detrimental to industrial efficiency 
as to the health and well-being of the whole 
nation, and not only that of the individual workers, 
young and old, of whose lives and happiness so 
distressing a toll is now taken. The present report 
may well stir such professional associations as the 
British Association of Chemists and the Institute 
of Chemistry to take & more active part in creating 
an informed public opinion and in strengthening 
the hands of their members, especially when 
employed in professional isolation in the small 
firms where improvement is most needed. 


National Factors of Physical Fitness 


National Fitness: 

The First Steps. (Issued by the National Advisory 
Council and the Grants Committee for Physical 
Training and Recreation.) Pp. 24. (London: 
H.M. Stationery Office, 1937.) 2d. net. 

Physical Education in Germany 

(Board ‘of Education: Educational Pamphlets, 
No. 108.) Pp. 80. (London: H.M. Stationery 
Office, 1987.) 1s. net. 


O* Tuesday, July 20, a striking leader appeared 
in The Times, entitled “The Empty Chair’. 
It referred to the fact that physical culture had 
no conspicuous place among the subjects to be 
discussed at the annual meeting of the British 
Medical Association at Belfast. “If the doctors 
will not fill the empty chair, others less well 
qualified than they will fill it". ‘Into this pageant 
of life in action the science of nourishment and 
the science of personal hygiene will fit easily and 
with propriety. . . 
logy. . . ." The complaint is just and timely. 
Physical training is largely neglected by dootors 
and physiologists in Great Britain, and it is almost 
impossible to obtain expert scientific advice 
on it. 

The Physical Training and Recreation Aot 
passed through Parliament this year. The little 


. This is the larger physio- — 


pamphlet ‘National Fitness’ shows how the 
National Advisory Oounail and the Granta Com- 
mittee are beginning to plan the organization by 
which the Act may achieve its ends. It is curious 
that Great Britain—the home of ‘sport’—is 80 
backward in matters relating to the physical 
education (in its widest sense) of the people. 
How many of its towns have running tracks, 
gymnasia, swimming baths? How many of ite 
schools and universities havé means and personnel 
for the physical examination and assessment of 
their students 1 How many of our young people, 
lacking advice and encouragement, know anything 
of the joys of bicycling, tramping, camping (and 
singing) about the countryside 1 How many more 
than at present, even without help and leadership, 
might find out for themselves, in their holidays 
and week-ends, were the Youth Hostels multiplied 
ten times in number and capacity ? How much 
health, happiness and content might result were 
there reasonable means of physical recreation, with 
organization, leaderahip and advice, within the 
reach of all instead of & amall fraction of our 
people 1 

The beginning of a national effort is being made. 
Ita success will depend on various factors: first, 
on public opinion, which, as the pamphlet truly 
says, “in this country means the opinion of the 
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people". It will be a sad thing for democracy if 
“the opinion of the people” in this matter of health 
and happiness continues to lag behind the accepted 
teaching of dictatorahip. Secondly, on the pro- 
vision of teachers and leaders: 
democracy has proved lamentably alow, but the 
pemphlet promises that ‘‘a new National College 
is being established”. Will people of sufficient 
character, intelligence and enthusiasm come to be 
trained ! And will there be assured careers for 
those who come? Thirdly, on the provision of 
financial and material means: the funds available 
to the Granta Committee are not small, but will 
they be sufficient This is, or ought to be, a big 
business. Fourthly, on expert scientific advice on 
the physiological, medical, nutritional and peycho- 
logical aspects of a many-sided problem. Such 
expert advice implies, not mainly consultation in 
committee (though that is necessary), but chiefly 
the handling of human beings: it requires, on 
one hand, something analogous to the olinical 
experience, the aptitude and sympathy of the good 
physician, on the other a trained capacity for 
making correct assessments and drawing accurate 
conclusions from human data. The “empty chair” 
will remain empty, or will be filled—as The Times 
said—by someone leas well qualified, unless physio- 
logista, medical men, experta in nutrition and 
psychology, realize that the production of health 
and fitness is at least as important as the treat- 
ment of disease. 

The other pamphlet is the “report of a delega- 
tion who visited Germany in November last to 
investigate Physical Training there". It will be 
deplorable if & great and generous achievement, 
from which Greet Britain might learn much, is 
disregarded or depreciated because of the indigna- 
tion which many of the manifestations of national 
socialism have rightly evoked here, or because of 
some of the exaggerdtions and excesses of the 
achievement iteelf. The Hitler-Youth, with ite 
six million (most of them) eager youngsters, is 
admittedly political: that, as the report pointe 
out, is—no doubt unfortunately—the German 
habit in physical education: and it has many 
aspecta which, from the British point of view, are 
odd or objectionable. It takes children unduly 
from their homes; it sometimes injures them by 
over-exertion; although nominally voluntary ''he 
is a rash lad who ventures to say that he proposes 
to stay out of it”. It encourages its children to 
read some queer literature. Its potential military 
value, also, may be enormous; but so indeed is 
that of any group, sufficiently large, of happy, 
healthy people, disciplined in outdoor sports and 
activities, inured to hardship, bound by common 
loyalties. The fact that healthy loyal youngsters 
may make better and more ready soldiers is no 
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reason why unhealthy, cramped and discontented 
ones should make a better population. 

The truth is, whether we like it or not, and a8 & 
comparison of these pamphlets shows, that, in ita 
encouragement to youth (and middle age) to find 
happiness and recreation in the open air, and to 
develop health, skill, stamina, strength and self- 
respect by games and bodily exertion, Germany 
has gone very far beyond Great Britain. In some ' 
respects it has gone too far, but that may be 
repaired as experience is gained. The achievement 
is not due only to enthusiasm and devotion. In 
the “Napoli” schools “the doctor is & most im- 
portant member of the staff". Research in 
physical education “is beginning to be of interest 
to the biologists in the universities”. The National 
Physical Training Academy offers ‘‘facilities which 
are far beyond those which any institution in this 
country can provide". The training of teachers 
in physical education, and of leaders in sport, 
gymnastios and outdoor recreations (teachers and 
leaders of either sex), is rigorous and scientific : 
and some of the best and most eager of the young 

people are enrolled. Architecture, music and 
psychology are called in: “the spaciousness, 
simplicity and very often the beauty of the 
surroundings of establishments in Germany were 
most noticeable’. Singing is widely encouraged 
and “is invariably excellent”. ‘Kraft durch 
Freude" (strength through joy) may have a slightly 
comio ring in English ears, but ita appeal to the 
German masses is based on sound psychology and 
on skilful, arresting propaganda. This organization. 
affects the lives of millions of young (and older) 
it is generous and reasonable in spirit : 
it provides, apart from anything else, cheap, ready 
and beneficial holidays for the masses: it is 
“possibly the most instructive phenomenon of the 
Third Reich”. If ita cost is great, Bo also will 
be ite result in health and happineas to the German 
people. 

A free democracy such as ours is liable to be 
slow in its enthusiasms and to be inhibited by 
oriticiam, and it may be a long time before we 
learn to do for our young people what Germany 
is already doing for hers. A comparison of these 
pamphlets shows how far, in eagerness, in organiza 
tion and in science we are behind. Our beat, in 
physical education, is doubtleas at least as good 
as the German best, but Germany is doing well 
for far more people. Britain may have little else 
to learn from national socialism, except by way 
of warning, but we shall be fools—or worse—if 
we allow prejudice to blind us to a real achieve- 
ment in human betterment, if we refuse to acknow- 
ledge the one generous experiment which, what- 
ever ita motives, exaggerations and shortcomings, 
Nazi Germany is now making. A. V. Huw. 
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Enzyme Research 


Ergebnisse der Enzymforschung 
Herausgegeben von F. F. Nord and R. Weiden- 
hagen. Band 6. Pp. x-+ 289. (Leipzig: Akadem- 
ische Verlagagesellachaft m.b.H., 1937.) 23.60 
gold marks. 


HIS year’s volume of the “Ergebnisse” deals 

in the main with the remote sections of the 
subject and to that extent is of special rather than 
general interest. Inasmuch as progreas on the 
experimental side depends on the development of 
new technique, some of the contributions are of 
importance. For example, two Indian investi- 
gators in Bangalore deal with the application of 
dilatometry to enzyme reactions, which involves 
the measurement of volume changes under care- 
fully standardized conditions. Though the me- 
chanism through which volume change is caused 
ia not clearly understood, it is claimed that the 
validity of its application has been established in 
specific cases by & comparative and critical study. 


| The practical difficulty is to be sure that the 


a 


reaction, or rather mean result of posaibly several 
reactions measured, is the one which the ex- 
perimenter describes. 

Perhaps the most interesting chapter is that by 
Hugo Theorell of Stockholm on the yellow ferment 
and ita component, known in orystalline form as 
lactoflavin, which appears to be vitamin B, and 
about which so much has been discovered working 
with extremely small quantities of material In 
the ferment, the presence of which must be 
regarded ss eesential to life, the Jaotoflevin is 
joined to a pentose sugar, phosphoric acid and 
protein, & combination which seems usual in the 
cell. It acta as & hydrogen carrier, the physio- 
logical problem being whence comes this hydrogen 


“ and whither it goes. Laotoflavin has been syn- 


thesized. The summary is a useful one of this most 
important subject. 

Miss Stephenson, of Cambridge, writes of hydro- 
genylase—an alarming word to describe bacterial 
enzymes which produce molecular hydrogen from 
formio acid. The work done on this reaction 
indicates that since all substances so far known to 
yield hydrogen by bacterial action also yield 
formic acid, the hydrogen is liberated from this 
substance. 

A somewhat lengthy paper contributed from 
Lwów, by J. K. Parnas, deals with the vexed 
question of the changes which take place during 
the breakdown of glycogen in muscle. The changes 
are complex, and they involve phosphates ; there 


is much controversial matter in the article, which 
would have been improved by a summary. The 
editors of the “Ergebnisse” should encourage 
authors, even in the most specialized fields, to 
make clear wherever possible the probable position. 
in relatively simple language and not leave it to 
the unfortunate general reader to become lost m 
the confusion of contradiction and detail. 

Everyone must experiment with heavy water 
in these days, and there is & section on ferment 
reactions in its presence from K. F. Bonhdffer of 
Leipzig. It is largely mathematical and does not 
make any particular point. ` 

The chapter by Emil Abderhalden on the 
protective ferments demands oereful study. Ap- 
parently when foreign substances of & hydrolysable 
character are introduced into the blood stream, it 
is not long before appropriate new enxymes 
appear capable of breaking them down, and these 
enzymes afterwards appear in the urine. These 
protective proteinases are characterized by being 
sharply specific towards the substrate which has 
called them into being. Their origin has not been 
discovered ; they can be detected in blood serum 
and in urine within lees than 24 hours of the 
introduction of the foreign substance. The subject 
is & new one and obviously of outstanding im- 
portance. It is interesting to note the two con- 
flicting trends in enzyme theory—some emphasize 
the absolute character of the specificity, others 
consider a particular enzyme, for example emulsin, 
to have a wide range of activity though it acta on 
some substrates with extreme slowness. 

may be mentioned an American oontri- 
bution, by J. B. Summer of Ithaca, on antiurease, 
a member of the class of anti-ensymes of which 
sixteen have already been mentioned in the 
literature. Crystalline urease being available, it 
was possible to study the production of antiurease 
by injecting it into an animal. The author 
speaks of having made the purest antibody 
preparation yet obtained, though he has not yet 
succeeded in orystallixing it. This work is of 
importance. 

These brief extracts must suffice to show some 
of the directions in which hopeful progress is being 
made. The work is truly international, the 
laboratories of the world are co-operating in it 
and it is worth while to stress this, the real and 
the predominant aspect of scientific chemical 
activity, as the true state of affairs, and to regard 
the exoeesive reference to warlike activities as 
largely an overstatement. E. F. A. 


The Rengma Nagas: 


The Rengma Nagas: 

By J. P. Mills. (Published by direction of the 
Government of Assam.) Pp. x +381+17 plates. 
(London: Macmillan and Co., Ltd., 1937.) 25s. 


net. 


MME than fifteen years ago, the reviewer in 

NATURB of an earlier monograph in this 
series expressed the hope that it might be followed 
up by monographs on other Naga tribes including 
the Rengma, and Mr. J. P. Mills, honorary director 
of ethnography for Assam, in dealing with that 
tribe, has now filled in one gap in our existing 
knowledge, so that we have a series of works 
dealing with all the tribes occupying the middle 
of the major portion of the administered area of 
the Naga Hills. 

The gape in our knowledge have been filled in 
more ways than one, for while Mr. Mills has found 
læs to say about the social organization, for 
example, of the Rengma, than he had to say about 
the Ao in his last monograph, he has given even 
greater details of minor observances, formule and 
superstitions of daily life. Thus we are told exactly 
what & man should do when he is going out to 
snare hornbills, or precisely what misfortunes befall 
a man who remarks how good a wild yam tastes. 

The author is, by the way, perhaps too sweeping 
in describing the Great Indian hornbill as feeding 
“exclusively on fruits and berries”; at any rate, 
& tame one, which belonged to the reviewer and 
lived unpinioned in his garden, spent much time 
in searching for spiders in the thatch, and preferred 
butter even to mulberries. Incidentally, also, the 
Angami dye referred to in a footnote on p. 66 is 
made from the leaves not, strictly speaking, of an 
oak tree, but of the Macaranga dentioulata, and, 
in order to obtain the true black, & cloth must first 
be boiled with macarangs leaves and then steeped 
in black mud, the iron salts in which act on the 
gallico acid from the tree to make a fast black. 

Particularly interesting are the details which Mr. 
Mills gives of a purificatory ceremony of a kind 
not previously described, the reviewer believes, 
im any monograph of this series. 

The Rengma are a tribe now split into three 
groupe; one of these migrated westwards to the 
Mikir Hills in the first quarter of the nineteenth 
century ; the other two remained in the Naga Hills, 
but have become widely separated by the north- 
ward migration of the Sema tribe. It is with the 
last two sections that Mr. Mills’s monograph deals, 
and he speaks of them throughout with reference 
to the Naga Hills administrative district as the 
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A Changing Tribe 


Í Western and the Eastern Rengma, but the Middle, 


or Central, and Eastern would be more precise 
terms. It is unfortunate that official duties made 
it impossible for him to deal with all three groups, 
since the changes which have taken place in the 
westernmost group, everywhere in contact with 
other peoples, have been very great, and would 
have afforded an interesting, if depressing, example 
of the effecta of cultural contact and subsequent 
sophistication. 

Even so, Mr. Mills has some very important 
reflections to make on oertain aspecta of mis- 
sionary teaching, particularly as to the policy 
sometimes pursued of discouraging the payment 
of marriage prices. The tendency of the mission 
has been, if not actually to discourage, at best to 
refrain from enoouraging the practice of paying a 
substantial sum for the privilege of marrying & 
man’s daughter. The practice is & healthy one, 
as it provides some economic insurance for proper 
treatment of the bride by her husband, who stands 
to lose the sum paid if his wife leave him under 
provocation, and for the good behaviour and 
fidelity of the wife, who in turn must refund the 
payment if she give good ground for divorce. In 
some Sema villages where the custom had been 
dropped on conversion to Christianity, a tendency 
was manifested towards a quite uncalled-for and 
unjustifiable putting away of wives, or desertion 
of husbands, since the unfaithful party stood to 
lose nothing by the change. 

Mr. Mills defends the payment of marriage 
prices among the Rengma on similar grounds, and 
it might be added that the retention of the custom 
is particularly desirable in the interests of the 
bride where there has been a recent change from 
polygyny to Christian monogamy, and where the 
tendency towards marrying more than one wife is 
likely to show itself in divorce and re-marriage if 
there be no serious obstacle. 

The Government of Assam is the one administra- 
tion in the Indian Empire that has the wisdom, 
the foresight and the interest in good governance 
to produoe a series of detailed accounts of the 
customs and lives of the peoples of primitive 
culture surviving in the wilder parts of ita province. 
This one is more than worthy of its precursors ; it 
is well produced, well illustrated and well mdexed. 
Two misprinta only (on pp. 69 and 92) were 
detected by the reviewer, but he badly missed a 
map. Both Mr. Mills and the Assam Government 
are to be congratulated on this addition to their 
unrivalled series of tribal monographs. 
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Mitogenetic Radiation and the Theory of Nerve Excitation 


Mitogenetic Analysis of the Excitation of the 
Nervous System 

By Prof. A. G. Gurwitsch. Pp. ti+114. (Amster- 
dam: N. V. Noord-Hollandsche Uitgeversmaat- 
achappij, 1937.) 3.76 f. 


HE outcome of Prof. A. G. Gurwitech's latest 
monograph is a new ‘chain reaction’ theory of 
excitation, based, in ita more concrete form, on 
the experimental results described in the body of 
the book. The peculiarity of the new theory is 
that it allows for the existence of-many qualita- 
tively different states of excitation, while ignoring 
completely the electrical, thermal and chemical 
phenomena studied by classical methods. The 
more general considerations which appear in the 
concluding chapter will perhaps receive better 
attention, and will doubtless awaken the sympathy 
of those who, with Gurwitach, feel that the study 
of electrical changes in artificially stimulated nerve 
affords an inadequate basis for the comprehension 
of the “unlimited variability . . . and the continuity 
of functional states” of the nervous system. 
These ideas are derived from Driesch and from 
Gurwitach’s earlier work on the “cerebral field”, and 
owe little to his study of mitogenetio radiation. 
The experimental foundation of the new theory 
is somewhat as follows : Resting medullated nérve, 
in.common with many other biological systems, is 
said to emit a complex ultra-violet spectrum of 
exceedingly low intensity, which originates in the” 
nerve fibre iteelf. The medullary sheath, although 
highly opaque to ultra-violet radiation of macro- 
scopic intensity, contrives to transmit the radiation 
emitted from the nerve fibre by & remarkable 
chain process of absorption and secondary emission, 
so that it can conveniently be observed externally 
by ita effect on the rate of division of yeast oella— 
an aspect of the subject that has already bean 
subjected to destructive criticiam (see Biol. Bev., 
10, 42 (1935); and Narurs, 138, 860 (June 
9, 1934)). “Biological” spectral analysis of the 
radiation, and comparison with that produced by 
enzyme reactions proceeding in vitro, suggest that 
it can be used as an index of the chemical processes 
ocourring in nerve. It is found that whereas the 
resting sciatic emits radiation due to glycolysis, 
oxidation and proteolysis, the stimulated nerve 
gives a different radiation, the composition of 
which depends on the mode of excitation—mechani- 
cal, electrical, reflex, etc. Thus, m Gurwitsch’s 
opinion, the existence of a qualitative variability 
of states of excitation is established. Sub-threshold 
stimuli, moreover, alao give rise to a propagated 


disturbance, accompanied by characteristic chemi- 
cal changes, Bo that the all-or-none law appears 
to be a mere artefact, aacribeble to the too exclusive 
interest of classical physiologists in action currents, 
excitability, and so forth. 

Not only does nerve show this variability of 
response to stimuli of the usual type; it algo 
responds, with a propagated wave of chemical 
action, to intermittent exposure to mitogenetio 
radiation from some other source. This so-called 
“mitogenetic excitation” appears after a latent 
period of 0-001 seo., is transmitted at a rate of 
30 m./sec., and its nature varies with the nature 
of the exciting radiation. A single line from the 
glycolytic spectrum, of wave-length 217-218uu, 
say, will set up a propagated disturbance involving 
emission of this same line, and, in addition, of 
other lines of the glycolytic spectrum—one, for 
example, at 190-192up. An interesting case, as 
Gurwiteah pute it, of "antistokes". A pure glucose 
solution, it may be mentioned, shows a similar 
secondary excitation which travels through the 
solution at a rate of 10-12 m./sec. 

With regard to the behaviour of the central 
nervous system, Gurwitsch has studied the radia- 
tion emitted from the surface of the optic chiasma, 
the optic lobes, the hemispheres and the medulla 
of a frog stimulated visually. He finds that the 
“visual act” is accompanied by emission of radia- 
tion from all these regions ; the stationary spatial 
distribution intensities in the cortex are a function 
of the nature of the stimulus—varying, for example, 
when a white visual field is replaced by & moving 
black pattern on a white ground, although a 
balf white and half black field gives the same 
pattern, whether the black or the white portion 
forms the upper half. The spectra from the optic 
nerve and the hemispheres are also different with 
stimuli of different colours. 

Sufficient has been said to indicate the general 
nature of Gurwitech’s experimental evidence, 
although it is not possible in a short review to 
deal with all its complexities, and surely not 
necessary to indulge in any lengthy oriticiam. 
Gurwitech's discoveries speak for themselves, and 
the reviewer may be forgiven for taking to heart 
the author’s advice, in a footnote dedicated to his 
critics, "to act more cautiously in the future, in 
order not to find themselves in a ridiculous 
position”. He may nevertheless be allowed to 
suggest that the discoveries in question are open 
to serious doubt on physical, chemical and 
physiological grounds. J. B. BATEMAN. 
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The Nature of Human Nature: 

and other Eæays in Social Psychology. By Prof. 
Ellsworth Faris. (McGraw-Hill Publications in 
Sociology.) Pp. xii--370. (New York and London: 
McGraw-Hill Book Co., Inc., 1937.) 21s. 


AMBBRIOAN sociology has been often described as 
suffering from two major though mutually exclusive 
complaints: a tendency to systematization which 
borders on vacuous verbosity; or, in contrast, a raw 
empiricism satisfied with increasingly detailed de- 
scriptions and the endleas and simless collection of 
fact, numerical in preference. On the whole, this 
indictment is as unfair as in a few exceptional cases 
it is amusingly apposite. 

The present volume by one of the veterans of 
American sociology is a proof that Prof. Faris—and 
he represents the best and most numerous group of 
his colleagues—can be at the same time concrete and 
theoretically inspired ; interested in facta, yet always 
infusing them with theoretical insight and human 
sympathy. The volume consists of oollected essays 
ranging over & variety of subjecta, and written over 
& period of years. 

Some of the chapters are vigorously controversial. 
- His robust, almost brutal handling of Pareto will be 
& delight to those of us who dislike irrational fashions 
in science (or pseudo-science) and quasi-religious 
culte in abstract sociology. The chapters on race and 
racial problems show once more the American mind 
at its best. Prof. Faris is, needlees to aay, strongly 
opposed to all extreme racial theories. He does not, 
however, dismiss the factor of race as a mere figment 
but deals with it in a truly scientiflo spirit. The 
group of easays on ethnographical subjects are based 
on the &uthor's personal acquaintance with Central 
Africa, where he bas lived for seven years. In his 
treatment of peycho-analysis and behsviourism, in 
the fundamental problem of human instincts in 
society and in his discussion of the Jewish question, 
we find everywhere an outspoken, honest, shrewd 
and at the same time, widely read and rarely culti- 
vated mind. The book is written in simple and 
direct English; it is witty and full of vigour; 
ib is as interesting as it is instructive; it vindicates 
the acientific character of American sociology. 

B. M. 

Comets : 

&heir Nature, Origa asd Pisos da thè Banos uf 
Astronomy. By Mary Proctor and Dr. A. C. D. 
Crommelin., Pp. xi+204. 
Preæ, Ltd., 1937.) 8s. 6d. net. 

Tum work is written in simple and non-technical 
language and for this reason it will prove attractive 
to the general reeder. The student of astronomy too 
will find it a most useful book, especially for references, 
as it supplies very useful information on famous 
comet hunters and also on the history of some of 
our well-known comets,  Pons-Coggia-Winneoke- 
Forbes, Halley, Biele, Encke, eto. There is a 
description of the return of Halley’s Comet in 1910— 
a return which caused considerable interest in the 
astronomical world especially, as Drs. Cowell and 
Crommelin had devoted a lot of time to the 
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computation of the perturbations by the planets. 
They predicted the time of perihelion passage as 
April 17, 1910, and this prediction was correct to 
lees than three days. 
Miss Proctor’s father, Richard A. Proctor, showed 
many years ago that there were insuperable diff- 
culties against the theory of the capture of cometa 
by planete, and this is discussed in the present book. 
Dr. Crommelin supporte Proctor’s position and has 
devoted much attention to the view that the cometa 
are not extrasolar. He agrees with Proctor that the 
short-period comets were expelled from the giant 
planete, but considers that Proctor was in error in 
ped this expulsion millions of yeers ago. 
Crommelin believes that it took plaoe in oompera- 
tively recent times—a view which is supported by 
the well-known fact that these short-period cometa 
are rapidly disintegrating and last only a few centuries, 
not millions of years. 
The book has & number of useful illustrations and 
an index is a great convenience. It is a very readable 
and interesting work. M. D. 


Das Gallium: 

eine kritieehe Wurdigung der Erkenntniseo mit 
experimentellen Beiträgen. Von Dr. Erich Eineocke. 
Pp. 155. (Leipzig: Leopold Voes, 1987.) .12 gold 
marks. 

Tms monograph gives a detailed account of the 
element galium, which is now available on the 
market. After a historical introduction, it specifies 
the sources of gallium and the methods of extracting 
the element from them. The physical and chemical 
properties of gallrum and of ita alloys and compounds, 
including organo-metallic compounds, and the an- 
alysis of gallium, are described with 450 references 
to literature and 15 petente. Since 1932 gallrum has 
been separated from the by-producta of the copper 
schist of Mansfeld by the Vereinigten Chemischen 
Fabriken at Leopoldshall, and the price is now about 
10 marks per gram. The metal has a very low 
melting point, 29-78°, and remains supercooled much 
below 0°, and a high boiling point, so that its use in 
high-temperature thermometers in quartz has been 
the object of research. Gallium compounds have also 
found application in pharmacy. The book contains 
some original observations by the author and is a 
valuable survey of the present knowledge of gallium 
and ite compounds) 


Photography ~- 

By Dr. C. E. Kenneth Mees. Pp. xi42144-68 
plates. (London: G. Bell and Sons, Ltd., 1930.) 
75. 6d. net. 


. IN January 1936 the '"Ohristmas Lectures” at the . 


Royal Institution were given by Dr. Mees. Hie 
book covers the ground of the lectures in & very 
readable and extremely well-illustrated way. The 
history of photography is fairly fully summarixed in 
a chapter of thirty-three pages. Another chapter 
describes the manufacture of photographic materials. 
The remainder of the book deals with the principles 
and applications of photography. 


OCTOBER 2, 1937 


NATURE 


567 


Mechanics of Sport* 
By Sir Gilbert Walker, C.S.L, F.R.S. 


[8 wm uL E belua ges mor pum 
stages, the ball may be simply a convenient 
lump to be thrown or hit; but effects of spin 
eoon play their part. It is well known that Prof. 
P. E. Tait measured the starting speed of a golf 
ball and thought he had proved mathematically 
that its range could not be more than about 
two-thirds of the distance that his son proceeded 
to drive it. The cause lay in the upward force 
due to the under-spin, and the explanation of such 
an effect had been given by the late Lord Rayleigh, 
as well aa in general terms by Sir Isaac Newton. 
Similar effects may be seen in a slice at golf, a 
swerve in cricket or baseball, or an American 
service at lawn-tennis. 

Another game in which a swerve occurs is curling, 
and the path of a stone happens to have the same 
relation to ita spin as that of a ball moving through 
the air. Now the bottom of a stone is not flat, 
but is hollowed, so that it is in contact with the 
ioe over & circular line about 6 inches in diameter. 
Let us suppose that the direction of spin is such 
that the forward side is travelling towards the left. 
If we think of the sideways friction on the circle of 
contact, that in the front half of the circle is to 
the right and on the rear half to the left. Now 
the stone moves to the left, sò the friction on the 
rear half must be the greater. But as the forward 
motion of the stone as a whole is retarded by 
friction on the ice, the pressure on the rear half 
must be less than that on the front half; and if 
the stone were moving over & glass plate the rear 
friction would be the less and the stone should 
swerve to the right. This actually happens. On 
ice, however, it swerves to the left and so there 
must be better lubrication on the front half, or 
greeter pressure, than on the rear half. Now we 
know that when ice is not far from the melting 
point, pressure in excess of a critical value melts 
the ice and reduces the friction : it is this property 
that makes skating possible, for it produces a film 
of water between the skate and the ice. So 
there should be more melting in the front half ; also 
a stone should refuse to ourl when ita pressure 
cannot melt the ice, that is, when it is very cold. 
This agrees with experience. ' 

Curiously enough, there is yet another case in 
which rotation seta up deviation in the same 
direction as for e ball. It is that of a falling long 
strip of cardboard. As Maxwell pointed out, if & 
spin is started, the downward velocity will be 


* Substance of a lecture delivered at e e ore o 1n 
eonnexion with the- Britbah Association at Nottingham. 


least after the plane of the strip has passed through 
the horizontal and greatest after passing through 
the vertical. So the couples tending to increase 
the spin will be greater than those tending to 
decrease it; and the spin will grow. Also the 
horizontal foroes will be greater after the vertical 
position has been passed through, and the side- 
ways motion will appear. An example of this may 
be seen in the bull-roarer, an implement used in 
magical rites by primitive men over & large part 
of the earth. When the bull-roerer is twirled round, 
the string describes & cone on the side indicated 
by the theory, and when it has twisted eo far that 
it must start untwisting, the cone shifts over to 
the other side. 

Some effects of the ‘nap’ of a cloth may now be 
considered. A billiards player learns by experience 
that the path of a ball travelling slowly with much 
‘side’, that is with a rapid spin about a vertical 
axis, will be diverted to the right or left according 
as the spinning motion on the right side is with 
or against the nap. The deflexion may be something 
like an inch in the length of the table. I have seen 
pages of mathematical analysis vainly devoted to 
the subject. But if we state the result in the form 
that the path bends away from the side on which 
the nap is being rubbed up and toward that on 
which it is being rabbed down, the explanation is 
obvious; for on the rubbed-up side the effective 
surface is higher than that on thestroked-down side, 
and the ball moves, as it were, on an inclined plane. 


Let us consider now some of the weapons of 
primitive people. Slings and stones are still widely 
used, but the range of an arrow or a throwing 
spear is much greater than that of a stone of the 
same weight starting with the same speed. A few 
efforts to throw a wooden stick five fest long by 
hand will show that, unless precautions are taken, 
there is a marked tendency for it to travel in the 
stable transverse attitude with ite length at right 
angles to ita path, so that the range is poor in the 
extreme. For steady flight with the axis 
longitudinal we must either provide resistance 
in the rear end, as in an arrow, or put the centre 
of gravity forward, or spin the weapon about its 
axis; in & throwing spear both the latter devices 
are commonly employed. The natural way to give 
the spin is by wrapping the thumb and fingers 
round the spear, so that it rolls off the hand on 
release. The assegai is thrown in this way, and 
flies like an arrow from a bow; its penetration 
is very great. 
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In the course of time, primitive peoples have 
developed two devices for throwing, the spear- 
thrower and the beckett. The former is a stick 
about two feet long and in its use the spear lies 
along the spear-thrower with ita butt resting against 
& projecting peg. This makes possible an invaluable 
flick of the wrist and, strangely enough, imparts 
a considerable spin. This would be impossible if 
the spear were not slightly ‘whippy’, so that an 
imperceptible fliok to one side in ite slightly bent 
state will apply & oouple about its longitudinal 
axis. I believe that a range of 150 yards can easily 
be attained in this way. 

The beckett is a short cord wrapped around the 
spear and also the first finger of the thrower’s 
hand. It enables the wrist to be freely used and 
gives the valuable spin. The Roman pilum was 
thrown in this way with a thong called amenium. 

A boomerang can to-day be looked on as an 
anticipation of the ‘autogiro’; for as with the 
horizontal fan of the autogiro, its rotation provides 
support similar to that of the wings of an aero- 
plane. The couples necessary for ite steering: are 
produced partly by the warping of ite plane and 
partly by the lack of symmetry in ite croas-section. 
Returning boomerangs may describe paths of 
various types; we may have several circuits in 
front, or a figure of eight. But for an ordinary 
missile to be thrown at an animal, the shape is 
designed to give a straight and very flat tra- 
jectory. Its efficiency is considerable; when my 
range with a cricket ball weighing 4} oz. was 
seventy yards I could throw a straight-going 
boomerang weighing twice as much a distance of 
185 yards. One of my literary friends used to 
maintain that a boomerang alighted rotating 
faster than when it left the thrower’s hand ; and 
I used to reply, with the cocksureness of a mathe- 
matician, that such a thing was impossible. But 
we are now familiar with the way in which, except 
in recent patterns, the rotation of the fan of an 
autogiro was provided, not by the direct drive of 
an engine, but by the forward rush of the machine 
through the air. So my literary friend was not far 
wrong. 

A well-known tool of the Stone Ago is the adze, of 
which the head, or celt, may have a curious 
property; when placed on a fixed plate of 
clean glass it may spin in one direction but 
not in the other. The celt is oval and at the point 
of contact with the plate the lines of curvature 
are not, in general, precisely parallel with the 
dynamical a&xee—the axes based on the distribu- 
tion of matter. There is rotational asymmetry, and 
this shows itself when the celt is spun. Theory 
brings out another paradox ; when tapped at one 
end rotation is set up, and the direction of this may 
be reversed merely by raising the centre of gravity. 


NATURE 


OCTOBER 2, 1937 


Let us now turn to some problems of the motion 
of living beings. The art of swimming has been 
revolutionized by copying primitive peoples in 
methods so obvious that we ought to have thought 
of them. Thus in 1802 the record for the mile 
was 29 min. 25 seo.; it is now 21 min. 7 seo., 
an improvement of about forty per cent. In the 
crawl stroke the body is horizontal instead of 
sloping, so that the resistance is reduced and the 
energy is nearly all spent in propulsion, whereas ` 
much was spent in-keeping the head out of the 
water. In it, also, useless resistance is not caused 
by moving the arms forward or sideways in the 
water, instead of backwards, and the legs, which 
are not well designed for propulsion, remain nearly 
straight ; their movement, whether the flutter or 
the scissors, is made three or four times to one of 
the arms and has a very small range ; ite object is 
largely that of controlling the position of the body. 

We will now consider a high jump. A good 
performer crosses the bar in a nearly horizontal 
attitude, so that as he approaches it vertically he 
would, unless something occurred, turn through 
another right angle in descending and alight nearly 
upside down. In fact he learns to make violent 
contortions to avoid a dangerous descent. Perhaps 
the best exponent of this art is the cat, which, if 
suspended by the paws with its back only a few 
inches above & table and released, will fall on ita 
feet. It performs the whole operation of rotation 
in the air in about a quarter of a second. This can 
be illustrated by mounting a platform able to 
rotate without appreciable friction, when, by 
repeated use of the arms, a man oan turn his body 
éompletely round as often as he wishes, although 
at no instant is there the slightest angular 
momentum about the vertical. 

Another theme is that of sailing flight. In the 
tropics when the sun has sufficiently heated the 
earth’s surface, we see kites and vultures flapping 
their way upwards until about fifty feet above 
ground ; and then, having reached an up-current, 
their labours cease and they soar in spirals to a 
height of perhaps 2,000 feet; they may wander 
at will all day and descend at sunset. At the first 
glance it would appear from the inclination of the 
wings that the up-current would drive the bird 
backwards, not forwards, but on plotting the motion 
of the bird relative to the air and remembering 
that ite wings are slotted the paradox is solved. 

I believe that the mechanical efficiency of a 
modern sailplanes easily beata that of a vulture, the 
flight of which is handicapped by carrying much 
flesh ; so that in the tropios a skilful and experienced 
pilot should be able to roam all day at will. But 
even in our comparatively feeble European sun- 
shine, the distance record is 313 miles and a 
height of more than 19,000 feet has been reached. 
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' Tests in Common Use for the Diagnosis of Colour Defect* 
By Dr. Mary Collins 


[Ex testing of oolour-blindnees in all ite 
forms presenta a problem of great practical 
importance involving the adoption of a definite 
technique. 

The spectrometer is undoubtedly the most 
fundamental test of colour vision, but it is seldom 
available for practical purposes, and the majority 
of testa, apart from those in scientific laboratories, 
are carried out either with some kind of lantern 
teat or some kind of pigment test. There are 
various types of lantern tests available. The 
Edridge-Green colour perception lantern is the 
only one which has been used by the writer. A 
newer model is the Board of Trade lantern test, 
recommended with modifications by the committee 
set up to consider colour vision requirements in 
the Royal Navy. In using this the eyes have to 
be dark-adapted for 15 minutes. The Giles-Archer 
perception unit is also a new and simple model, 
and it, too, requires the eyes to be dark-adapted. 
These lantern tests, and many others, have the 
advantage that coloured lighta are used instead 
of pigments, which brings conditions of testing 
nearer to everyday conditions in the Services, the 
railroad, navigation and aviation. 

Certain pigment teste have also been extensively 
used, and it is these I should like to discuss in 
some detail. In some of these testa, it is puzzling 
to find mistakes made sometimes by individuals 
with normal colour vision which should only be 
made by colour-blinds. The printing of the testa 
may be partially to blame, but it must- be recalled 
that decisions are constantly being made on the 
resulta from these tests, and therefore it is easential 
to recognize which responses are diagnostic and 
which can be ignored. In order to reach a valid 
basis for diagnosis, I have given & battery of tests 
under constant conditions of distance and illumina- 
tion to an unselected group of about 340 candidates, 
exclusive of oolour-blinds, applying to be accepted 
ag apprentice printers. Their responses, there- 
fore, to the tests may be compared with the 
responses of a group of oolour-blinds tested under 
the same conditions. This normal group acts as a 
control group against which the results for each 
test used can be evaluated at ita proper worth. 

Owing to exigencies of space it will not be 
poasible to discuss the details of the results obtained 
with all the testa which have been used. I can 
indicate the type of investigation under progress by 
giving the resulta from one of the tests only, ‘“The 
Ishihara Testa for Colour Blindness” (5th Edition). 

` Continued from page 534. 


The Ishihara teet is composed of a number of 
peeudo-isochromatic plates in which coloured 
numerals appear on coloured backgrounds. In 
some of the plates only part of a numeral appears 
to a person who is oolour-blind, this being de- 
pendent on the oolours used. For example, an 8 
may be the numeral read by one with normal 
colour vision, but only part of it may be seen by 
the oolour-blind, and he reads it as 3. Or a totally 
different numeral may be seen by the oolour-blind 
from the arrangements of the spota before him, 
and instead of seeing a 5 as the majority would do, 
he sees a 2 standing out distinotly from the baok- 
ground. Further, in some plates, the position is 
reversed as it were, and although the person with 
normal colour vision sees nothing but a blur of 
colour, the colour-blind sees a numeral quite 
clearly. If one with normal colour vision looks at 
these plates through a blue glass, the ‘hidden’ 
numbers become visible. 

The individuals forming the control group who 
were tested were found to vary markedly in their 
colour discrimination. It seemed advisable to 
divide them into two groups termed respectively 
N (normal) and N — (showing greater deviation 
from the normal). The classification is of necessity 
an arbitrary one because it is difficult to know 
where to draw the dividing line; in fact, the line 
of demarcation between oolour-blinds and non- 
oolour-blinds may itself vary according to the 
purpose in hand. In the report of the ‘Colour 
Vision Requirements in the Royal Navy", already 
referred to, it is stated of a certain test that if 
used alone it causes extravagant rejection of 
candidates who may be fit even for the seaman 
branch. This merely indicates that the, standard 
for rejection can be changed in accordance with 
the post to be filled. It is interesting to note that 
three grades, so far as colour discrimination is 
concerned, are suggested in this report. 

The oolour-blinds in the present teet have been 
classified thus because of their responses not to 
any single test but to at least six teste, and in 
some cases & spectrometric examination was also 
made. Similarly, in the N and N— groupe, their 
allocation to these classes is based on the results 
obtained from the same battery of testa. 

The acoompanying table shows the resulta from 
the Ishihara test when given to these three groups. 
The percentage frequency of the responses in each 
group has been caloulated with regard to normal 
responses and colour-blind responses. The table 
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is read thus: in plate 5, 56 per cent of group N 
read the figures correctly as the normal do, that 
is, read them as 74, whereas 1] per cent of group V 
read the figures as the colour-blinds do, that is, 
read them as 21. The frequency of responses 
other than normal and oolour-blind has been 
omitted. In the N— group, 20 per cent gave 
the normal response, 31 per oent the colour-blind 
response. In the colour-blind group, 0 per cent 
gave the normal response, 81 per cent gave the 
colour-blind response. 


Isuraxa TA. 


Frequency in percentages of normal and oolour-blnd responses for 
XN, N —, and oolour-biind groups. 





O.-B. 
1 12 11 10 .0 | 10 o0- 
1 8 3 10 o0 40 655 
8 6 5 100 (0 uon 
4 5 1 9 a 132 7A 
H 74 ral 20 3 0 B8 
6 2 | — 88 1 0 100 
7 e |— 96 4 5 0 
8 5 zi. 98 e 5 95 
9 7 — 10 0 $ 96 
10 Es 5 8 o 0 95 
11 — 1 18 48 0 100 
2 
1 86 or 8 90 1 s i 
4 
18 at or 3} 10 0 iò $6) 








MIL. of responses other than normal and colour-blind has 
N = 290 males: N — — 48 males: O.-B. = 45 males. 


Plates 2 and 3 are never wrongly read by either 
the N or N — group, but Plate 3 seems the better 
diagnostio test of colour-blindness, as 71 per cent 
of the colour-blinds failed on it, and only 21 per 
oent passed. Plate 4 is equally good, although 


0-5 per cent of the N group and 4 per cent of the - 


N — group gave the typical colour-blind responses. 
Plate 5, which is read aa 74 by the normal and 
as 21 by the colour-blind, is said by Miles to be 
"oertainly the most sensitive indicator of colour 
weakness that we possess”, and in the summary 
at the oonolusion of the article, he suggests that 
in testing men for mercantile establishments only 
Plate 5 need be used at the original interview. 
It is also regarded in the “Report on Colour Vision 
Requirements in the Royal Navy” aa one of the 
most searching plates. It is true that 81 per cent 
of the colour-blind read the figures as 21, and the 
others in different erroneous ways, but if we look 
at the results from the N and the N— groups, 
we must modify our opinion. Only 56 per cant 
of the N group passed, whereas 11 per cent failed, 
that is, read the 74 aa 2]. The remainder read 
the 7 as a 2 or as a 9 or as a 1, so that the figures 
read as 24 (7 per cent), or 94 (2 per cent), or 14 
(1-per cent): or the 4 was read as a 1, and the 
numbers read as 71 (20 per cent), or 91 (2 per 
cent) or 11 (1 per cent). In the N — group, the 
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percentage of those passing is even smaller, 20 per 
cent, and the failures 81 per cent. The other 
variations also occurred. It may be, of course, 
that this plate offers a very delicate test of colour 
weakness, and therefore is very effective in picking 
out colour defect of varying degree. But sometimes 
it waa the only error the individual made not only 
in this test but also in a group of tests. 

The next four plates seem to be very significant. 
The normal group shows & perfect pass in all four 
and the colour-blinds almost a complete failure. 

The next two plates containing the hidden 
numbers differ very much as regards efficacy for 
detection. The hidden 5 is certainly not visible to 
the normal eye, and the fact that 4 per cent with 
normal colour vision saw it easily is a curious 
result. These 4 per cent have perfect colour vision 
on all the teats, and one would be almost inclined 
to rate them as N+. Whether the supersensitive 
see the 5 or not requires further investigation. 
The 2, on the other hand, is not satisfactory. It 
could be seen fairly easily by all groups, as will be 
evident from the percentages quoted. Twenty- 
seven per cent of the N group and 48 per cent of 
the N— group were able to read it. 

The last two plates are very satisfactory. 

The Ishihara teat is a very reliable test of oolour- 
blindness and did not allow any of the oolour- 
blinds to pass. It also seems to detect colour 
weakness in a highly efficient manner. 

The results from this test may be sufficient to 
give some idea of the type of investigation which 
has been carried out. A similar analysis of the 
resulte obtained with other pigment teste—the 
Stilling, Schaaff's mosaic plates, the Nagel, the 
Podesta, the Edridge-Green, eto., leads to similar 
conclusions, namely, differences in the value of. 
individual tests, inconsistencies in the findings 
arrived at with any single series, and so on. 

There is a good deal of doubt whether we 
ought to speak of reliability and consistency 
in connexion with the results of this analysis. 
It may be that the discrepancies disclosed are due 
to the great variety of those deviations from 
normal oolour vision which are so marked as to 
justify their being regarded from a practical point 
of view as cases of oolour-blindnees.- This inter- 
pretation of the facta is to some extent confirmed 
by the results of filter analysis. Plates which all 
profess to diagnose deuteranopia, for example, 
show very differently under filter analysis, and 
similarly evoke different responses from different 
deuteranopes. The inference would appear to be 
that we are dealing not with linear variations in 
degree but with multidimensional variations. A 


- wide new field for investigation is thus disclosed, 


the working of which may yield valuable reeulta 
for the whole theory of colour vision. 
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Work of the Discovery Committee 


Fito CoxurssioN OF THE R.R.S. Discovery II 


"Œ Royal Research Ship Discovery II is 
again on the point of departure from London 
for the Antarctic: she is to sail from Bt. 
Katharine Dock on October 7 and will be away 
from England for twenty months. During this 
time ghe will be continuing the research on the 
distribution of whales, hydrology and plankton, 
the progress of which has been the subject 
of the recent report referred to in NATUER of 
September 25. 

The first seven months (the southern summer) 
are to be spent in making a ciroumpolar cruise 
planned to provide data for comparison with those 
obtained on the winter circumpolar cruise of 1932 
and with those of the survey of the southern part 
of the Pacific Ocean in 1984. A ciroumpolar cruise 
in summer was started in 1935-86, but this was 
not completed as it was noceasary to revise the 
programme after & voyage had bean made to the 
Roes Barrier to pick up the American airman Mr. 
Lincom Elsworth. 

Leaving Cape Town in November, the ship will 
steam south-south-east as far as the edge of the 
paok-ice. On the way southwards a full station 
will be worked every day: this includes tem- 
perature measurements and collection of water 
samples from a series of 22-25 depths between 
the surface and the bottom, and the fishing of 
fine and coarse nets vertically and obliquely down 
to a depth of at least 1,000 metres. 

When the ice-edge is reached, a course will be 
set towards the east, but tacks will be made north- 
east and south-east so that the conditions in the 
warmer water of the open sea to the narth of the 
pack-ice can be examined as well as those at the 
ice-edge itself. While the vessel is to the south- 
ward of the Antarctic convergence—the boundary 
between antarctic and sub-anterotio conditions at 
the surface—a constant look-out will be kept for 
whales ; estimations will be made of the relative 
numbers of Blue and Fin whales seen, and 
some comparison will then be made of the 
relative abundance of whales in the different 
sectors. 

In Antarctic waters special nets will be fished 
for krill (the food of whales) and particular atten- 
tion will be paid to the collection of young krill 
near the ice-edge. Where the ice conditions allow 
the ship to reach the continental shelf, there will 
also be more intensive work. 

In order to complete the ciroumpolar voyage, 
the ship must steam northwards to Australia and 


New Zealand to replenish her bunkers with oil 
fuel, and she is expected to be in Fremantle late 
in December and in Dunedin early in February. 
Further supplies of fuel will be taken from the 
Falkland Islands and South Georgia. On both 
northward and southward voyages the routine 
observations—at least one full station daily—will 
be continued ; they will give sections across the 
Antarctic, sub-Antarctio, and sub-tropical zones, 
and comprehensive data for further research on 
the problems of the meridional circulations of 
water and plankton. : 

In the Atlantio Ocean four linee of stetions will 
be worked across the cold current which flows 


„towards the east from the northern part of the 


Weddell Sea, and observations will be made 
between 0? and 20° E. in the current that flows 
westward into the Weddell Sea along the fringe 
of the Antarctio continent. The purpose of these 
observations is to obtain a substantial sample of 
the krill population in the Weddell Sea current. 

The ship is expected to complete the circumpolar 
voyage and to arrive back in Cape Town early in 
May 1988, and she will sail southwards again, in 
midwinter, about July 1. 

The second half of the commission will be spent 

in the eastern part of the Atlantio Ocean and the 
western part of the Indian Ocean, and repeated 
lines of observations will be made along the 
meridians 0° and 20° E. The repeated cruises will 
only differ in so far as they are affected by the 
position of the ice-edge, and great care will be 
taken to preserve & uniform method of making all 
the observations so that comparisons of the results 
of successive cruises will be as valid as possible. 
The work will include observations on whales’; 
measurement of temperature, salinity, nutrient 
salt and oxygen concentrations between, the surface 
and the bottom; imtensive plankton fishing— 
particularly for kril-—down to a depth of at least 
1,500 metres; and meteorological observations 
and bird counts. It is hoped to repeat the cruise 
—southwards along 0°, eastwards near tho ice- 
edge, and northwards in 20° E.—et least seven 
times before April 1939, when the ship will return 
to England. 
The director of research, Dr. N. A. Mackintosh, 
will accompany the ship during the first part of 
the work, and the scientific staff will include Mr. 
H. F. P. Herdman and Mr. A. J. Clowes as hydro- 
logists, and Dr. T. J. Hart and Mr. J. A. Nicholson 
as zoologista. Lieut. L. C. Hill, R.N.R., is again 
in executive command. 
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At the recent Imperial Conference the possibility 
was mentioned of some form of oo-operation 
between the Dominions in any form of economic 
or scientific activities which might be undertaken 
in the future in the Antarctic. In this connexion 
the governments of South Africa, Australia and 
New Zealand have been invited to nominate 
scientific or other workers to sail with the Dis- 
covery II, each for a section of the ciroumpolar 
cruise, in order to study the methods of research 
used by the Discovery Committee. 


WHALE-MAREING VOYAGE OF THE 
RRS. William Scoresby 
The Royal Research Ship William Scoresby, the 
Discovery Committee's smaller ship, which is now 
used mainly for whale-marking, has already sailed, 
the purpose of her early start being to search for 
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whales in sub-Antarctic waters before they have 
reached the Antarctic feeding-grounds. The route 
to be taken depends largely on the abundance and 
movements of whales. Fuel will be taken, however, 
at South Georgia in November, and it is probable 
that operations will then be extended eastwards 
towards Bouvet Island if ice conditions are suit- 
able. In the second part of the season the ship 
will move to more westerly regions, near the 
South Shetland Islands and in the eastern part of 
the Paciflo seotor. 

The Wilkam Scoresby sailed on September 16 
and is expected to return about April 15, 1938. 
Mr. G. W. Rayner is in charge of the operations 
and Lieut. R. O. Freaker in executive command. 

Some four thousand whales have now been 
marked and more than ninety marks have so far 
been returned. i 
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Genetics and Taxonomy 


ARIOUS articles and letters that have 
appeared in Natura during the past few 
years suggest that workers in special branches of 
biology (particularly in cytology, ecology, and 
genetics) are showing an increasing interest in the 
impact of their discoveries on taxonomy, and 
that this interest is shared by their taxonomic 
colleagues. Papers and discussions at the annual 
meeting of the British Association may also 
frequently be acospted as an indication of what 
subjects are developing in scientific favour. At 
the recent meeting at Nottingham & morning was 
devoted by Section K (Botany) to “Genetics and 
Taxonomy", with a rather wider range in the 
papers and discussion than is suggested by this 
general title. 
It would &ppear from Dr. W. B. Turrill's 
opening paper that plant taxonomy is to some 
„extent at the cross-roads. The old orthodox (or 
‘alpha’) taxonomy, based largely or entirely on 
morphology, has remarkable achievements to ite 
credit and there is still much to be done by its 
traditional methods, especially in the floras of 
the botanically leas explored parts of the world. 
On the other hand, the new methods, especially 
those with an experimental basis, are leading to 
the discovery of important characters or attributes, 
many essentially physiological, which show that 
the old classification needs improvament or even 
altering fundamentally if it is to be of the widest 
use. Cytogenetical investigations, while not the 
only lines of research which are making contribu- 
tions to a new taxonomy, are of very considerable 


value since they are throwing light upon the 
following problems which concern the taxonomist : 
the degree of plasticity of the genotype, the 
occurrence and constancy of correlation of charac- 
ters, the occurrence and nature of sterility barriers, 
the evaluation of characters, the recognition of 
hybrids, and the phylogeny of species. Examples 
illustrating the influence of experimental inveeti- 
gations on taxonomic concept, with reference to 
the above problems, are furnished by the research 
at Kew and Potterne on species of Ranunowlus, 
Siene, Centaurea, Anthyllis, Plantago, and other 
genera. 

Not infrequently modern investigations support 
morphological classification, as Mr. W. J. C. 
Lawrence showed for the genus Dahlia and Dr. 
K. Blackburn for Silene. For an increasing number 
of genera, cyto-genetical and biochemital analyses 
enable rapid and precise comparisons to be made 
between species, thus providmg the taxonomist 
with a further measure of the relationship and 
evolution of species. The work at the John Innes 
Horticultural Institute on Streptocarpus and Del- 
phinium serves as an example. 

In such a group of plante as the grasses, tax- 
onomiste have sometimes attached undue import- 
&noe to easily observed but relatively inconstant 
characters. Dr. T. J. Jenkin suggested the desir- 
ability of close co-operation between the taxonomist 
and cytogensticist in elucidating the history and 
behaviour of pasture grasses and thus preparing 
the way for a better general classification of these 
economically important planta than at present 
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exists. Problems of interspecific and intergenerio 
hybrids are the concern of both the cytogensticist 
and the taxonomist, as is also the determination 
of phylogenetic relationships. The taxonomist has 
to evaluate the characters he uses, making some 
of generic, some of specific, and sonie of varietal 
value, and so on. In Lolium, genetical research 
shows that height has little value as an indicator 
of relationships and specific distinctness, since a 
plant two inches high may be a sib to a plant 
twenty inches high. In the genus Dahlia, corolla 
colour definitely characterizes two groups of 
species and the wide colour range shown by the 
garden D. variabilis is, in agreement with other 
evidence, a witness to its origin as a hybrid 
between species of the two groups. Such examples 
of recent research illustrate the help the taxonomist 
may expect from the biochemist and cytogeneticist 
in his attempts so to classify plants that the 
classification is not only widely useful but also 
indicates relationships. 

In return for such help the taxonomist oan asaist 
his colleagues not only by identifying their original 
material on the basis of ‘alpha’ taxonomy, but also 
by indicating problema which are recognized as 
unsolved by the older methods. Prof. J. R. 
Matthews gave examples of closely allied species 
which were probably derived from & common 
ancestral stock but which have now a different 
geographical range. Oytogenetio research on such 
plante as Rowunculus Flammula and R. reptans, 
Caltha palustris and C. radicans, Primula farinosa 
and P. scotica, combined with other methods of 
investigation, might lead to the formulation of 
general views regarding the influence of isolation 
in speciation. Knowledge of the origin of the 
geographical race or subspecies may well give us 
a more complete knowledge of the origin of species. 


Obituary 
Prof. Albert Heim, For. Mem. R.S. 

HE news of the death on August 31 at the age of 
eighty-eight years of the veteran geologist Albert 
Heim, though not unexpected, comes as a sad shock 
to many admirers. A very great man has gone, and 
a treasured connexion with the early days of Alpine 
structural interpretation has at last been broken. As 
a student, Heim came under the spell of Arnold 
Escher von der Linth, an open-air researcher, a great 
talker, but no writer. Heim loved the mountain side 
no lees, but fortunately he was an artist, excelling 
with both pen and pencil; and in his early publica- 
tions he preserved in truly glorious fashion Escher's 
discoveries, enriched by numberless observations of 
his own.  Heim's technical skill was such that he 
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The results of modern lines of work are beginning 
to influence taxonomic thought by making tax- 
onomista consider the logical basis of their clasi- 
fication. There seems a general agreement 
that ‘alpha’ taxonomy (based essentially" on 
morphology) should be maintained for the present. 
Subsidiary classifications, often besed on & very 
limited and deliberately abstracted number of 
attributes are, however, easential for special 
purposes and especially for deductions from oorre- 
lation of attributes. Such a classification as that 
of Turesson, which was ably advocated in the 
discussion by Dr. J. W. Gregor, has a considerable 
value both as a means of stating and comparing 
the results of eco-genetical research and as a guide 
in the practical application of such research to 
agriculture. Such special classifications, however, 
cannot replace a more general one, and exactly 
how far they can be combined with morphological 
criteria to lead to a practical and logically sound 
classification is a matter for continued experiment. 
As Dr. Turrill said: “by trials and errors this 
‘experimenting taxonomy’ will enable, one hopes, : 
orthodox relatively stabilized taxonomy to moor- 
porate new data and so to advance, gradually and 
cautiously, from an alpha position towards a far-off 
omega perfection of the classification of all bio- 
logical knowledge". . 

The formation of the Association for the Study 
of Systematics in Relation to General Biology 
(see NarumB, July 24, 1937, p. 163 and Aug. 7, 
1937, p. 211) was cordially weloomed at several 
sectional meetings of the British Association. It 
has evidently awakened considerable interest 
amongst biologists and should do much to stimu- 
late and oo-ordinate research into the many 
problems of equal importance to taxonomists and 
their colleagues in other branches of biology. 


" 


Notices 


himself engraved the copper plates of many of the 
illustrations that adorn his text. 

The great drama of Heim’s scientific life had ite 
origin in one of Eecher's favourite ideas, the ‘double 
fold’ of the Glarus. In 1841 Escher argued for the 
existence of ‘colossal overshoving’ of older rocks on 
to younger in the Oanton of Glarus. He wanted to 
make the displacement involved as small as possible, 
and, as the cover of older rocks was discontinuous, he 
presently imagined that he could explain their situa- 
tion by postulating two shoves from opposite direo- 
tions, each with rather leas than half the magnitude 
required if the shove were single. Heim adopted 
this theory in his classic “Untersuchungen über den 
Mechanismus der Gebirgsbildung”, published in 1878 ; 
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and he maintained it for many years in face of slowly 
developing opposition. 

We may recall Marcel Bertrand’s paper unifying 
the movement in 1884, Suess’s conversation with 
Heim in the same sense in 1892, and Schardt’s one- 
way interpretation of Pre-Alpine tectonics in 1898. 

t's revolutionary ideas led on to Lugeon’s 
synthesis of Swiss Alpine structure considered as a 
whole, published in 1902. Lugeon was a pupil of 
Heim's and while his i was passing 
through the prees he received a noble letter fram his 
old professor, in which the latter confessed that he 
now favoured Bertrand’s interpretation and expressed 
joy at the new vision that had come. 

The marvel of Heim's career is that it began in 
early youth and culminated in old age. When only 
twenty-four years old, Heim sucoeeded to the chair 
of geology at the Polytechnio in Zurich, and in the 
following year to that at the University of the same 
town, and held both poete until 1911; and yet, in 
1919-22, he produced his three-volume “Geologie der 
Schweiz”, the finest national text-book that is ever 
likely to be written. 

Heim was keenly interested in many aspects of 
- geology besides tectonics. Here there is only room to 
mention his work on glaciers, of the eroatve powers of 
which he did not have a high opinian. 

Heim became a member of the Swiss Geological 
Commission in 1888, and directed -ita activities from 
1894 until 1925. With O. Schmidt he published a 
very valuable map of Switzerland on the scale 
1 : 500,000. He received honorary doctorates from 
Bern, Oxford and Zurich, and was elected a foreign 
member of the Royal Society of London. He has 
left & distinguished son, Arnold, oalled after Eecher, 
who was truly helpful to his father during the latter 
half of hie long life's work. E. B. Barry. ' 


Lord Rothschild, F.R.S. 

In Lionel Walter Lord Rothschild, who died on 
August 27 at the age of mixty-nine years, a 
scientifio worker has passed away of whom ib may 
justly be said that he was better known at home and 
abroad than any other contemporary zoologist. It 
was inevitable that a Rothschild deeply interested 
in biology and possessing large zoological collections 
which he was indefatigable in increasing for the 
benefit of science, should inspire the imaginative 
Prees of many lands to publish fanciful reporta, which 
gave him a publicity often very embarrassing and 
inundated him with offers of. collections and service 


and with requests for help. But he would have. 
gained high distinction in science without a family. 


name already world-famous. His interest was so 
intense and so wide, his ever-ready support of science 
so valuable and his scientific publications so important, 
that he held a high place of honour in zoology and 
was elected an honorary fellow by many foreign 
scientific societies. Entomologists, ornithologists, 
herpetologists and mammalogists all claimed him as 
one of their own. 
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Being of delicate health as a boy, Rothschild was 


‘educated at home and then spent some years at 


Bonn and Cambridge, following all the time his great 
love for natural history. The boyhood collections 
of Lepidoptera and Coleoptera increased to such an 
extent that in 1889, when he became of age, he built 
& cottage at Tring for the safe housing of the ool- 
lections, and soon after-a public museum in which 
were exhibited mounted specimens of all classes of 
animals. Following family tradition, he entered the 
bank of Mesers. N. M. Rothschild and Sons to study 
finance, which left him little time for the supervision ` 
of the growing collections. In 1892, on the recom- 
meridation of Dr. Albert Günther, he put Mr. Ernst 
Hartert, the ornithologist, in charge of the collections, 
and six months later entrusted the Evertebrates to 
the care of the writer of the present lines. It became 
the definite policy gradually to build up in the research 
department collections of birds and Lepidoptera as 
complete as possible, and to increase the publio: 
department as resources permitted. 

In 1888, Rothschild had bought a collection of 
New Zealand birds from Sir Walter Buller, and he 
became so interested in the fauns threatened by the 
spread af the white race that he sent a bird-collector 
to the Sandwich Islands, took up the study of the 


~- giant tortoises restricted to the Galapagos and Mas- 
,carene Islands, and of marsupials, and supported all 


measures for the protection of animals and plants 
by the creation of Nature reserves. His reputation 
as a zoologist was established before he was thirty 
years of age. In 1898, the University of Giessen 
conferred upon him the degree of Dr.phil. and in 
1889 he was elected a trustee of the British Museum. 
He gave up finance in 1908 and then oould devote 
himself entirely to science and to civic duties. "From 
1899 until 1910 he repreeented Mid- 

in Patliament, and in 1911 he was elected a fellow of 


.the Royal Society in recognition of his services to 


the naturel sciences. He travelled a good deal in 


- Europe and North Africa, but being a bad sailor 


never visited the tropics. On the death of his father 
in 1915 he succeeded to the title. 

_At the time of Lord Rothschild’s death the build- 
ings of the museum had aí aggregate floor-space of 
nearly an acre and & half. The publio department 
now contains more than 2,000 mounted mammals, 
among them 18 gorillas, 25 chimpanzees, 24 echidnas, 
more than 200 marsupials ; among the 2,400 mounted 
birds there is a magnificent series of 62 cassowarics, 
the great &uk and other extinct species. The research 
department lost in 1982 the collection of 280,000 
bird skins, which & sudden heavy oall on his finances 
compelled Lord Rothschild to sell; the large ool- 
lection of eggs contains the best series in museums 
of eggs of birds of paradise and two great auk eggs ; 
but the greatest asset is the collection of some two 
million Lepidoptera invaluable for the study of 
geographical variation and other problems of evolu- 
tion. The oollectians were placed with great liberality 
at the service of scientiflo workers, who always found 
a cordial weloome at Tring. The museum is left to 
the trustees of the British Museum. 

Kann JORDAN. 
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President Masaryk 

By the death of Prof. Thomas Garrigue Masaryk 
on September 14, Czechoslovakia has lost ite first 
president and the world ia deprived of an eminent 
and rouch-respected philosopher and statesman. 

Thomas Masaryk was born of humble Slovak 
parenta at Hodonín, Moravia, on March 7, 1850. He 
had a chequered boyhood and youth. A primary 
school inspector secured for him the cansent of the 
authorities to allow him to attend & secondary school 
to tram for a teaching post. His parents’ poverty, 
however, made it necessary for him to earn his living, 
and he was apprenticed first to a locksmith in Vienna 
and then to a country blacksmith. A former teacher 
arranged for his return to school, and in 1865 be 
entered Brno Grammar School He made good 
progress, but his passion for truth brought him into 
conflict with the authorities, who forced him to leave. 
Fortunately, he was able to continue his studies at 
Vienna where, in 1878, he graduated as a doctor of 
philosophy. 

A work on hypnotism in 1880 was followed by 
“Suicide and Modern Civilization’? (1881). It wes 
an analysis of causes of the high number of suicides 
recorded in Central Europe, and attracted attention 
both at the time and later. This philosophical study 
secured for Masaryk a Vienna lectureship, but in the 
folowing year he was made & professor at Prague. 
In 1885 he completed a lengthy work, “Concrete 
Logic", having previously written several shorter 
philosophical works, which were also translated into 
German. His later books mostly took on a political 
aspect. Thus “The Czech Question” appeared in 
1895, and the ‘Philosophical and Sociological 
Foundation of Marxism” in 1898. Besides writing 
for the literary and philosophical journal, Cas (Time), 
which he founded, he kept in touch with science 
sufficiently to contribute a weekly scientific column 
in the Prague newspaper, Ndrodni Listy. He did 
not identify himself with blind nationalism, and his 


acepticiam (justified as investigation proved) of the ` 


genuineness of some alleged old Czech manuscripta 
brought him much abuse. 

From his philosophical studies he was led to the 
formation of a ‘Realist Movement’ amongst educated 
Czechs. This was "an attampt to popularise the 
whole realm of Science and Philosophy. Without 
distorting scientiflc exactitude, Realism strives to 
render science acceasible to every class of the people. 
It is a protest against the monopoly of learning, its 
endeavour is to socialise scientific learning snd 
Philosophical culture”. > 

S E 


until her death in 1923.. They peid several visits 
together to England, America and Russia, and Prof. 
Masaryk continued to write many philosophical works 
dealing particularly with modern problems. He 
entered the Austrian Reichsrat as a ‘Realist’ in 1902, 
and rapidly made & reputation for honesty and 
uprightness, and he was quick to express his dis- 
satisfaction at the methods practised, it appeared, by 
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all parties. His realism was a reaction against this 
and against the Tolstoyan slavonic philosophy of 
nan-registanoe to evil. Just before the Great War 
he wrote “The Philosophy of History and Religion 
in Russia”, one of the most important books on tbe 
subject, whilst after the War he described his work 
for Great Britain and the allies and for the liberation 
of the Slavs. He was, for a time durmg the War, & 
proféssor at King’s College, London. 

On October 28, 1918, the Ozeahoslovak Republic 
proclaimed its mdependense with Prof. Masaryk 
(still in exile) as ita first President. He held this 
post until, Decamber 1935, when he relinquished it 
with the recommendation that his younger collab- 
orator, Dr. Eduard Beneš, be elected to succeed him. 
of his term of office, Masaryk gave very active 
support to many educational movements. The new 
University of Brno waa named in his honour, whilst 
the Masaryk Academy of Work, which oonoerns 
itself with supplying funds for researches in pure and 
applied science and in securing publication of the 
resulta, received his very keen approval and valuable 
support. Masaryk was in no small measure responsible 
for many eduoationsl advances associated with his 


. country. Through his ministers, he was able to 


institute an enlightened policy advancing not only 
the hitherto restricted culture of the Czechoslovaks 
themselves, bub also not overlooking the needs of 
the German, Hungarian and, Polish minorities living 
within the frontiers of Czechoslovakia. 
Prof. Masaryk leaves a son, Mr. Jan Masaryk, the 
rater pleas Minister Plenipotentiary in London, a 
married daughter and Miss Alice Masaryková, who 
had been his companion during the last years and 


„is well known for her Red Cross and humanitarian 


activities. G. D. 





Mir. F. A. -Potts 


Wm greatly regret to record the death in London 
on September 15 of Mr. P. A. Potts, University 
lecturer in xoology and fellow (formerly tutor) of 
Trinity Hall, Cambridge. He was & member of e 
remarkable group of young men who were specializing 
in zoology at Cambridge in 1906-8, his group including 
Prof. W. E. Agar (Melbourne), the late Dr. W. 8. 
Perrin (London Hospital) and the late Rev. 8. A. 
MoDowall (Winchester). In his final examination he 


‘obtained first classes in both zoology and geology, 


being one of the last students to obtain the double 
honour. 

Mr. Potts, after visits to Naples and Plymouth, 
then settled in Cambridge, assisting in the teaching 
of the Zoological Department until the outbreak of 
the Great War. During this period he became well- 
known for his activity in the then rather modern 
lines of research. He directed his interest first of all 
to the effects of Peliogaster and Sacoulina on their 
crustacean hosta, castration parasitaire, extending 
this to & general consideration of phenomena asso- 
ciated with parasitism. His next investigations 
were devoted to the Rhisocephalan Mycstomorpha 
and to Nematoda, here a notable research dealing 
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with the freo-living, hermaphrodite species. In 1918 
he commenced an association with A. G. Mayer 
which continued until the latter's death in 1928. He 
several times visited the Carnegie Station off Florida, 
and in 1913 jomed the Carnegie Expedition to Torres 
Btraits. This association produced’ three important 
researches, now almost classical, namely: on the 
Rhizocephalan genus Thompsonia, which gave sug- 
gestions as to the evolution of the group; on the 
crabe forming galls in corals, including a study of 
their modes of life and their adaptations; and on 
the Crustacea, Ophiurans and Polychasts in associa- 
tion with the Crinoids of coral reefs. A post-War 
visit to Samoa and to further ooral reefs was re- 
sponaible for studies of rates of growth, of Cirripedes 
&nd other forms. In addition to the above, there are 
& series of papers dealing with the systematics of 
Polyohste of the Indian Ocean and an important 
study of Teredo. i 

On the outbreak of the Great War in August 1914, 
Mr. Potta was much exercised as he had been brought 
up to abhor war—but he felt strongly the devastation 
of Belgium and Louvain. His brothers had families 
and could not serve; therefore he must play the 
family's part. He at once put himself in training 
and in November almost “coerced” the colonel of 
one of the Duke of Wellington’s West Ridmg bat- 
talions to give him a commission as he “had to get 
out to the trenches before Christmas”. He was a 
great success, keeping the mess cheerful, and on the 
formation of & machine gun section was placed in 
charge “because he knew all about science”. Hoe 
was there on the Western front for four years—and 
the writer, knowing his upbringing, his psychology 
and his extraordinary powers of imagination, feels 
that here was the highest form of . 

Mr. Potts was a man with & host of friends, whose 
sympathy will go out to his widow and son. He was 
always cheerful, bright, happy, helpful and full of 
fun. In his teaching he dealt with every grade of 
student and liked to undertake new courses; his 
special subjects were worms and molluscs. He was 
thus eminently suited to the production as editor of 
that text-book on ‘The Invertebrata”, in which he 
was associated with  Borredaile, Eastham and 
Seunders, and to which he devoted the last years of 

his life. J. 8. G. 


Prof. J. E. Duerden 
Tam death of Prof. James Edwin Duerden, which 


rendered devoted service to science in many fields. 
Prof. Duerden was a student at the Royal College 


in biology and palmontology at the Royal College of 
Science, Dublin, where he developed an enthusiasm 
for marine work, resulting in valuable published oon- 
tributions to knowledge of the Hydroids and Polyzoe 
of the Irish coast. During this time, he was appointed 
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& member of the Irish Fishery Survey. In 1895 he 
accepted the position in Jamaica of curator of the 
Museum at Kingston. Here he commenced a series of 
studies of the Actinaria and corals of the West Indios. 
He pursued his investigations into living and fossil 
corals at the Johns Hopkins University, Baltimore, 
U.8.A., and was appointed Bruce Fellow there in 1901. 

The value of Duerden’s work was recognized when: 
the Carnegie Institution of Washington granted him 
facilities for the study of European fossil corals, and 
he was also selected as leader of an expedition to the 
Hawaiian Islands to study Pacific corals. He waa 
soon recognized internationally as an authority on 
the structure and development of corals, and became 
assistant professor of zoology in tho University of 
Michigan. In 1905, he waa appointed professor of 
zoology in the new Rhodes University Oollege, 
Grahamstown, South Africa. Whilst there, he was 
placed in charge of ostrich investigations for the 
Government. He quickly became an authority on 
the development of ostrich plumes and showed how 
the serious defects known as bars in the feather ware 
produced by a reduction in blood-pressure during 
the night period. After the alump, in 1918, of tho 
ostrich plume industry, he became interested in the 
scientific aspect of wool production, and was appointed 
Director of Wool Research in the Dominion, whilat 
retaining his professorship at Grahamstown. He was 
a pioneer in work on the assessment of quality in the 
fleece and studied the embryology and evolution of 
the South African merino fleece. 

Duerden served successively às president, member 
of council and honorary secretary of tho South 
African Association for the Advancement of Science. 
He retired from Grahamstown in March 1982 and 
became an honorary member of the staff of the Wool 
Industries Research Association at Torridon, Leeds, 
in May 1932. Here he followed up embryological 
work on the coate of British sheep, specializing on 
follicular arrangement, and arrived at i 
conclusions on the specificity of the follicle. At the 
time of his death he was collating his resulta prior 
to publication. His enthusiasm and ity made 
him a delightful colleague and an inspiration to all who 
worked with him. 


Wai regret to announce the following deaths : 


Prof. D. H. Bergey, formerly profeasor of baoterio- 
logy and hygiene in the University of Pennsylvania, 
known for his work on food preservation, on 
September 5, aged seventy-six years. 

Prof. H. H. Collins, profeasor of biology in the 
University of Pittsburgh, known for his work on 
mammalian anatomy, on August 81, aged fifty-two 
years. 

Prof. Adolf L. F. Lehmann, in 1909-80 profeasor 
of chemistry in the University of Alberta, and earlier 
associated with the Department of Agriculture of 
Mysore, on September 27, aged seventy-three years. 

Senator Alessandro Lustig, formerly professor of 
general pathology in the University of Florence, 
known for his work on bubonic plague and sanitation, 
on September 28, aged seventy-nine years. 


OCTOBER 2, 1937 


NATURE 


577 


5 News and Views 


The Globular Corona 


THa sensational and distorted prees comments on 
the coronal photographs: secured from the streto- 
sphere ab tho total eclipee of the sun last June, to 
which reference was made in NATURE of August 21, p. 
310, have now been followed by more reasoned state- 
ments &bout the photographs. They amount to this : 
the photographs show more clearly to the eye what the 
measurements of von Kluber (Z. f. Astrophysik, 3, 
159; 1981) and others have already proved, namely, 
that the successive isophotes of the corona round the 
sun are nearly circular. Graff, Bergstrand and 
Ludendorff were early workers in the same field of 
study and they have shown the differences in the 
behaviour during the solar cycle of this more regular 
corona and the superposed streamers. That some 
essential difference exists in the nature of the two 
main constituents of the corona wes shown by the 
differance in tbe polarization between the inner 
corona and the streamers noted by Newall so long 
ago as 1905 and referred to again in a letter by K. G. 
Zekharin which appears in this issue of Natura 
(p.580). ` 


The Storstrem Bridge 


A BHOBT history and description of the Storstrøm 
bndge connecting the Danish islands Falster and 
Masnedo, which was opened by King Christian X 
on September 26, appears in The Times of September 
25. Masnedo was linked up with Zealand by the 
Masnedsund Bridge constructed in an earlier section 
of the bridge building programnie initiated in 1038. 
The Storstrem Bridge, which crosses an arm of the 
Great Belt, curving in a wide sweep of more than two 
miles, has been built for the Danish State Railways 
by the British firm, Meesrs. Dorman Long and Co., 
Ltd., and completed seven weeks before the scheduled 
date. In its construction, the new 'ehromador' steel, 
which bas improved corrosion-resisting properties, has 
been used. The bridge has three navigable spans, the 
centre one 480 ft. in length and with about 80 ft. head- 
room, and forty-six shorter spans in the approaches. 
Tidal conditions, pack-ice and sea-scour were pro- 
vided for by new and ingenious methods adopted in 
the building of the concrete and granite piers and in 
the erection of the steel girders. . Fhe bridge. is 
described as being of a slender appearance but having 
a magnificence which can best be appreciated when 
the aluminium coloured steel is viewed in the morning 
sunshine. It provides a carriage -w&y, a foot and 
cyole track, and a single line of railway on which 
trains can pass at a speed of 50 miles per hour. It 
completes the railway link between the Continent 
and Scandinavia for, by ita opening, trains or cars 
ean now run, via Warnemunde trein-ferry, from 
Hook of Holland, Paris &nd Berlin, direct to Copen- 
hagen, whenoe they oen. proceed by another train- 
ferry to Malms, so that the Danish route now 


_comperes favourably with that via Trelleborg- 


Sasmitx. It has the additional importance that it 
makes possible the extended use of modern stream- 
lined ‘lightning’ trains in consequence of the longer 
journeys now undertaken. 


Bimillenary of the Emperor Augustus 

Ox September 28, Signor Museolini inaugurated 
the celebration of the bimillenary of the Emperor 
Augustus Cæsar, who was born on September 28 in 
the year B.C. 03, by declaring open the “Augustan 
Exhibition of Romanism”’. Great Britain was 
represented by delegates from the -British Museum, 
the Society of Antiquaries of London, the Societies 
for the Promotion of Hellenic and Roman Btudiee, 
and the University of London. The assistance which 
had been given by Great Britain in the preparation 
for the exhibition was generously recognized by 
Prof. G. Quirino Giglioli, who has been responsible 
for ita organization—the work of five years. Nor 
does this long period of preparation seem excessive, 
when the vastness of the fleld covered by the exhibition 
is taken into consideration. Not only do they illus- 
trate every side of life and culture of the city of 
Rome itself as the centre of the Empire, but they 
also include reproductions of the most remarkable 
monuments Rome has left in other parta of the 
ancient world. Further, they cover the religions, the 
arts and the material culture of the many and varied 
peoples who came under the sway of Rome, as well 
as trace in a special section the rise and growth of 
Christianity from the birth of Christ down to the 
Edict of Constantine. In this aspect the exhibition 
has a double significance for the archsologist and the 
historian. On one side it emphasizes an internal 
mobility of peoples and cultures, which at a momen- 
tous phase in the history of civilization brought 
about such an interchange of beliefs and ideas as 
that, for example, whioh left for the contemplation 
of later generations a characteristic emblem of the 
eastern Mithraic cult in north Britain below the 
Roman Wall. At the same time, from the other side, 
it demonstrates the solidarity of the Empire, as 
against the rest of the ancient world, which has set 
its seal on European peoples, the heirs of imperial 


` culture, no less effectually than the more familiar 


contrast of Kast and West. 


Racial History in the Arctic 

Dez. Ards HapLrÓxA, of the Smithsonian Institution, 
Washington, D.C., on his recent return from his ninth 
expedition of anthropological investigation in the 
arctic regions of North-West America, has issued 
through the Smithsonian Institution a preliminary 
report on the results of his season's work in the 
Aleutian Islands, in which he discusses the character 
and distribution of early racial types in the Far North. 
The investigations and excavations carried out by 
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Dr. Hrdlička in 1936 and 1937 have been directed 
more particularly to the study of the problem whether 
racial migration from Asia, in addition to the Bering 
Bea route, may have made use of the more southerly 
passage by the Aleutian Islands—a suggestion which 
dn & general line of argument would appear to have 
much to support it, but for which until recently 
positive evidence has been regarded as inadequate. 
In the expedition of 1986, it may be remembered, 
evidence was obtained which was held to support 
Dr. Hrdliéka’s view. Skeletal material and a large 
quantity of archwological material accruing from the 
expedition’s excavations in 1987, and now awaitmg 
further detailed examimation in Washington, Dr. 
Hrdlička holds, confirm his previously formulated 
theories, and afford him a basis for the racial classi- 
fication to which reference is made above. ‘The 
finds,” he states, “make more probable than ever 
the hypothesis of a ‘race nursery’ in the Far North 
for the aboriginal population of the New World.” 


Baiariy, Dr. Hrdlitka’s preliminary oonclusions- 
-are that the present-day Aleutians, a broad-headed 
people, who do not fall precisely into either an 
Indian or an Eskimo classification, were preceded 
by an oblong-headed race, who had a much longer 
occupancy. This race he regards as the same as that 
which he discovered in the deepest parte of his 
excavations on Kodiak Island in 1981-85; while a 
similar type has been found in the lower layers of 
& mound at the mouth of the Frazer River, British 
Columbia, There are indications that this stock may 
have spread so far south as California. The Aleuts 
cannot be regarded as descendants of this people, 
and may, in fact, represent & backward migration 
from Alaska towards Asia. Dr. Hrdlička is now pre- 
pared to recognize m the North-West, not one or 
two racial types, as previously held, but five distinct, 
though basically related strams, as follows: (1) the 
long- and high-headed Hakimo of the Seward Penin- 
sula, Barrow, and eastward along the arotio coast 
to Labrador and Greenland; (2) the broad-headed 
and medium-vaulted Eskimo of the Bering Sea coast 
and along the interior rivers from the Yukon south- 
ward; (8) the Aleute with broad heads and low- 
vaulted skulls; (4) the Alaskan Indians; (5) the 
oblong-headed pre-Aleuta, whose remains were found 
by the expedition in the exploration’ of the past 
season. The archmological finds included a new stone 
industry belonging to this people. 


“Minnesota Man” 

FuzrHER investigations by Prof. A. E. Jenks in 
the northern lake area of Mmnesota, from which were 
obtained the skeletal remains described elsewhere in 
this issue of NATURE (see p. 596) have brought to 
light evidence of what would appear to be an extensive 
camping ground of early man. From a kitohen 
midden buried some three feet under a bog of grasses 
and marsh weeds in Itaska State Park, Prof. Jenks 
has excavated some two thousand knife-marked 
bones, with knives of stone and other implemente 
of both stone and bone. The bone bed varies in 
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thickness up to about four feet five inches. Associated 
with the bones of bear, elk, caribou and other big 
game animals m the kitchen refuse are the remains 
of an extinct form of bison (Bison ocotdenialis), con- 
firming the early character of the aite and the early 
in Setence of September 10 that of five stone artefacts 
recovered from the bone bed, three are flake imple- 
mente with retouch, while two are chopping tools, 
chipped to rough parallel faces, and retouched on 
the cutting edges. 


Roman Jerusalem 

Ta discovery of an interesting and important relic 
of the Roman occupation of Jerusalem is reported. 
The Department of Antiquities, it is stated by the 
correspondent of T'he Times in the issue of September 
28, while conducting excavations in connexion with 
the plan of the municipality for clearmg away build- 
ings from the Damascus Gate, has brought to light 
a Roman moulded plinth ten feet high, of which the 
top was found at a depth of thirteen feet below the 
surface. The plinth consists of massive blocks of 
stone, which, it is said, recall the finest work of the 
Roman period. The site has been identified provision- 
ally with the city gate beside the ‘Women’s Towers”, 
mentioned by Josephus. It is hoped that excavation 


-will be carried further in the expectation that it will 


throw light on the much-diecusmsed problem of the ` 
Third Wall of Jerusalem. 


Brood Diseases of Bees Investigations 

EARLIER in the present year an appeal was made 
to beekeepers and beekeeping associations to support 
financially the continuation of the research on brood 
diseases of bees at Rothamsted Experimental Station.’ 
This work had been carried on for three years by 
Dr. Tarr with funds half of which were provided by 
the Government and half by the British Beekeepers 
Associations. The resulta of the first three years’ 
work ware so promising that it was unanimously 
decided by the Bee Research Advisory Committee 
at Rothamsted to continue for & further period of 
three years if poesible. The estimated cost is £550 
per annum, of which the Agricultural Research 
Council has promised £300, if £250 per annum oan 
be raised from other sources. As the result of the 
appeal & sum of £226 has been received for the 
current year, which leaves a balance of only £84 to 
be made up. For the two following years, there is 
only at present a guaranteed fund of £108 per annum. 


Tua work carried out up to the present has already 
cleared up many difficult pointa. Dr. Tarr has shown 
that European and American foul brood are two 
distinct diseases caused by different organisms. He 
has confirmed that American foul brood is due to a 
bacterium, Bacillus larva, and that ita incidence is 
independent of the strength of the colony. European 
foul brood, on the other hand, is & disease of weak 
stocks and is probably caused by Baotlius pluton, in 
association with other organisms. He has also shown 
that a third condition known as ‘addled brood’ is 


OCTOBER 2, 1937 


very prevalent in Britain; it constituted about one 
third of the cases of so-called foul brood sent in for 
examination. It is liable to be mistaken for foul 
brood, but is really due to & defective condition in 
the queen, and once it is recognised oan readily be 
cured by requeening. The work in the next three 
years will be concentrated on tests of contro] measures 
for both European and American foul brood and 
further work on the organisms cauamg European 
foul brood. It is to be hoped that further support 
will be forthooming to supply the small amount still 


required for this year’s work, and that as many ' 


contributors aa possible will continue to subscribe 
for the three years. 


Regional Planning in the United States 

A broadsheet imsued by PEP (Political and 
Economio Planning) describes some developments in 
regional planning in the six New England States of 
the U.S.A. which are of some interest in relation 
to the Special Areas Bill in Great Britam. The 
` broadsheet is based on a report prepared by the 
Oommission on Regional Planning for New England, 
issued last year by the National Resources Committee, 
a progress report, “State Planning, Vermont”, 
issued by the State Planning Board of Vermont, and 
on general reporte on “State Planning (Review of 
Activities and Progress)” and “Regional Factors in 
National Planning", both issued by the National 
. Resources Board. While the population of the 
United States as a whole increased by more than 
140 per cent between 1880 and 1930, that of New 
England increased by little more'than 100 per cant 
and that of the State of Vermont by less than 10 
per oent., Seventy-seven per cent of the New England 
population is now urban, and only 6 per cent remains 
on farms. Simultaneously, the occupied population 
has declined to 42 per cent (as against 47-2 per cent 
in England and Wales), the long established ahrmkage 
` of employment in agriculture, forestry and mining 
being accentuated by oonttaotion of employment in 
manufacturmg and mechanical industries, These 
contractions are balanced by expansion of employ- 
ment in trade, transport, professional, public, clerical, 
domestic and personal services. : 


A HIGNIFICANT feature is the large increase in 
part-time farmers, and about one third of the area 
is still in farms. Attempts are being made to classify 
farms in relation to their suitability for profitable 


improved communications, New England develop- 
menta have perhaps moet to teach Greet Britain, 
and especially in regard to planned instead of piece- 
meal development. The Planning Boards in the 


ê 


NATURE 


579 


six States only date from 1985 and the six chairmen 
with an independent chairman and two co-opted 
citizens, make up the New England Planning Com- 
mission, which is assisted by consultants, & small 
staff of technical desistanta, and an advisory com- 
mittee of 546 members distributed throughout 
New England and representing all types of activitiee— 
housing, transport, town planning, industry, eto. 
This Committee does not meet as a whole. 


Future of Air-Conditioning 

Ix the July number of Water Works and Sewerage 
the editor makes some timely commenta on the future 
of air-conditioning. Appereritly water supply 
managers have little definite information as to the 
probable demands on local water supply facilities 
that will be made m the near future. Another 
important problem that has to be considered is the 
question of sewerage facilities capable of handling 
the increased loading to be imposed in the form of 
spent water discharged from the cooling equipment 
into-sewers that have not been designed for this load. 
At the recent convention of the American Water 
Works Association some interesting data were given. 
During the year 1985-86, the air-conditioning capacity 
installed had increased 85} per cent in Chicago. 
During the same period, the water sold to air-oon- 
ditioned premises had increased 38 per cent. The 
figures also show that the peak demand for a district 
which is now only 16 per cent air-conditioned is 180 
per cent above the daily average demand. In July 
and August also, the demands per 24 hours in the 
districts most densely air-conditioned reached 170 
per cent of the annual average. The average over 
non-conditioned districts during the same two months 
was only 10 per cent. In a block of buildings oon- 
taining theatres, hotels and restaurants all using air- 
conditioning the maximum per cent of the daily 
average was 250. Chicago is in the happy position 
that its major mains and pumping capacity seem 
sufficient for ten years more at this rate of growth. 
On the other band, deficiencies of sewers will have 
to be made good, unless wasteful evaporative type 
cooling devices are installed in air-conditioning plant. 


Earthing the Metal Sheathing of Electric Cables 
A DIFFIcULTY in connexion with electric supply 
when metal sheathing of electric wiring and apparatus 
is employed is how to connect this sheathing to 
earth in such a way that, in the event of it becoming 
electrified owing to & fault developing between the 
sheathing and a mam, the faulty circuit may be 
disconnected at once and consequently the pressure 
between the sheathing and the earth cease to be 
dangerous. To secure this it is necessary that the 
sheathing be a continuous conductor of small re- 
sistance and that it is maintained in good electrical 
connexion with the earth. The Wiring Regulations 
of the Institution of Electrical Engmeers stipulate 
that the electrical resistance of the metal sheathing 
or tubing must -nob exceed one ohm between any 
two points of its length. In practice this can easily 
be measured by testing. The connexion of this metal 
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sheatbing to earth is more difficult to specify but in 
general it is stipulated that ite resistance must not 
exceed one ohm. When it has this low resistance, the 
cut-out of the faulty main will act and so the sheath- 
ing and the metal in contact with it ceases to be 
dangerous. Where it is economically impracticable 
to obtain an earth having & resistance of not more 
than one ohm, earthmg must be supplemented by 
an earth leakage ‘trip-coil’ so adjusted that it will 
operate at not more than 80 milliamperes. The 
resistance of an earth electrode depends very largely 
on the humidity and the character of the soi in 
which it is buried. 

Ix many cases when the supply is taken from over- 
head mains and there is no water supply, compliance 
with the I.E.E. regulations is very diffüioult and 
practically impossible. In this case the neutral main 
of a four-wire system of supply gives an easy 
method of getting an approximate earth potential 
over the whole of the supply area. Where 
there are no parasitic currente from tramways, 
this system has many advantages. This system is 
used in some parta of Australia and New Zealand. 
The Electricity Commissioners and the Postmaster- 
General have given their special consent to its use in 
certain districte in Great Britain. When this system 
is adopted, no fuse must be inserted in any oon- 
ductor connécted with the neutral main. This leads 
to a sirnplification and consequent cheapening of 
electrical installation work. In Australia, the State 
Electricity Commission of Victoria has recently 
altered ita wiring regulations. The provision of an 
automatic circuit breaker is made compulsory in all 
new installations. In addition, breakers have to be 
installed in all existing installations at the expense 
of the supply authority. It will be interesting to see 
how this works in practice. 


The Enforcement of the Rules of the Road 


SuacEstions made by Dr. H. C. Dickinson, the 
chairman of the Highway Research Board of the 
U.8.A., are the subject of a recent report issued by 
Science Service. Traffic experts to-day are aiming 
at simplifying the traffic rules and reducing their 
number 80 far as possible. Dr. Dickinson has reduced 
them to four. The first is to keep to your own lane 
of traffic with only two thoughts in mind, namely, to 
watch the car ahead and to warn the car behind you 
whenever you do anything which changes your move- 
ment in your own traffic lane. Secondly, to realize 
that you have no right to cross or turn into another 
traffic lane. Thirdly, to give a clear signal, or indicate 
by the motion of your car, whenever you change from 
your own traffic lane. Finally, never exceed a speed 
at which the car cannot be stopped without inter- 
fering with other traffic in the lane. When an accident 
ceuses personal injury or damage to & car—other 
than fenders or bumpers—it should be obligatory for 
both parties to attend the action in court. In per- 
sonal injury cases, the permits of all the drivers 
involved should be suspended pending the hearing, 
and the permit of innocent drivers, if any, could 


NATURE 


OCTOBER 2, 1937 


then be restored. Dr. Dickinson makes the novel 
suggestion that when an accident has nearly occurred 
and has only been prevented by the quick-wittedness 
of one of the actors, regulations should be used which 
would enable ‘enforcing’ officers to issue ‘tickets’ to 

drivers endangering other drivers or pedestrians. 
The charge he suggests is that of ‘creating a public 
danger’, and the penalty a small fine or dismissal on 
probation. Repeated offences could be dealt with 


more severely. The object of the proposal is to 
make it very unpleasant for anyone who puta 


` another person in jeopardy even although no harm 


resulta. d 
Zoological Types in India 

Tum series of “Indian Zoological Memoirs" has 
been enriched by an excellent monograph, illustrated 
by 65 text figures, on “Palæmon, the Indian River 
Prawn”, by Dr. 8. 8. Patwardhan (Pp. xi+100.' 
(Lucknow: Lucknow Publishing House, 1987.) 2 
rupees). These monographs are intended to assist in 
the teaching of zoology in India by the selection of a 
number of readily obtainable types, which can be 
worked out fully by students in their own time and 
perhaps at their homes. A aingle animal studied 
closely in respect to ita anatomy with the consequent 
consideration of the function of all ite parte is bound 
to be of great help. To this is added, in the judicious 
selection of types here, the possibility far the student 
to study his forms in Nature. The illustrations are 
good black and white drawings in close proximity to 
the descriptions of the perte, and there are directions 
for the necessary dissections. If we are to make any 
suggestions, we would plead for a greater considera- 
tion of function, and references might be inserted 
freely, so that interested students may be induced 
to examine their types in a more intelligent manner. 
For example, in this prawn a consideration of the 
mode of action of the mouth appendages may be 
deemed easential to the study of their anatomy— 
&nd we find no references to the considerable bulk of 
recent work on this-matter. Form and function are 
inseparables, and both are essential to the study of 
the livmg animal. For a young student, the author 
assumes & little too much, the monograph being 
more useful to his teacher. 


Institution of Professional Civil Servants 

Tum eighteenth annual report of the Council of the 
Institution of Professional Civil Servants covers the 
year 1936 and refers to a large increase in membership, 
which was 50 per cent greater than 1n 1935; when the 
figure of 10,000 was reached for the firat time. One 
of the outstanding achievements of the year was the 
successful prosecution of salary claims on behalf of 
architectural and civil engineering and mechanical 
and electrical drawing office staffs. The satisfactory 
settlements which were reached are attributed largely 
to the extensive research of the Oammittee, which 
proved that such staffs were underpaid in com- 
parison with similar employees outside. The report 
again emphasizes the importance of the National 
Whitley Council to members of the Institution. The 
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Council has also been concerned with the completion 
of the application of the recommendations of the 
Carpenter report to scientific establishments, and in 
his presidential addreas at the annual meeting on 
April 29, Sir Richard Redmayne emphasized the 
and scientific poete in the Civil Service, which, so 
far as remuneration is concerned, compare most 
unfavourably with posta carrying a similar responsi- 
bility outaide the Service. A sub-committee is 
considering appropriate salaries for those professional 
posts outaide the scope of arbitration with the view 
of making representations to the authorities. The 
Association is also dealing with the salaries of archi- 
tects, engineers and surveyors in the Civil Service. 
Sir Richard criticized the Treasury for refusing to 
allow the reference to arbitration of the Institution’s 
claim that women scientific affcers should receive 
the same scales of pay as their male colleagues in 
the same grade, and stated that the Chancellor of 
the Exchequer had been asked to receive a deputation 
on this question. 
Fruit Supplies in 1936 

Tx Intelligence Branch of the Imperial Economic 
Committe has issued a volume dealing with fruit 
supplies during 1036 (H.M. Stationery Office, pp. 106. 
2s. 6d. net or 2s. 9d. poet free). 55 per cant of the 
total import of fruit was of Empire origin. So high 
& proportion has never before been reached. There 
are, however, some very potent leasons for the home 
producer. The present report gives the convincing 
information that each apple tree yielded an average 
of 12-7 Ib. of fruit in 1985, and 68-3 Ib. m 1936. 
The “untimely and unusually severe frogt’’ in May 
of 1985 is mentioned as the main cause of that season’s 
low yield. It cannot be emphasized too strongly 
that the effects of frost are now largely within the 
control of the grower. The pigneer work of Mr. 
George Harrington, the investigations into general 
.prinodiples by various scientific workers, and the 
practical experiments by the technical staff of Messrs. 
Geo. Monro, Ltd., have made the practice of orchard 
heeting a practical proposition without heavy finance. 
Total importa of raw fruit into the United Kingdom 
remain fairly steady around an average of nearly 
28,000,000 owt., and apple imports are not very 
variable around a mean of about 6,500,000 owt. 
Imports of grapes, peaches, lemons, pineapples and 
plums from Empire sources were higher m 1986 than 
ever before, and more bananas were imported by 
Great Britam than in eny previous year. Supplies 
of fruit from South Africa reached a new record. 
Totals for moet fruit imports were, however, lighter 
than m 19865. 


The Ross Institute 


A MEETING of the Industrial Advisory Committee 
of the Ross Institute, which is now incorporated 
with the London School of Hygiene and Tropical 
Medicine, was held on May 28, at which the activities 
of the Institute were surveyed. Useful discussions 
also ensued upon the housing of African labour, the 
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risk of malaria when replanting rubber, the Indore 
process of disposal of night soil and town refuse and 
courses of instruotion for laymen proceeding to the 
tropics. Information was also given of an investiga- 
tion by Dr. Crowden at the School of Hygiene of 
experiments on air-conditioned cubicles for use in the 
tropics. 


Fast Atlantic Crossing by Air 

Tux Empire flymg-boat Cambria crossed the 
Atlantic on September 28 in the fastest time ever 
recorded. The distance of 2,000 miles from New- 
foundland to Foynes, near Limerick, was covered in 
10 hr. 36 min., giving an average speed of 190 miles 
an hour. According to the account in The Times of 
September 29, Captain G. J. Powell made testa of 
speed at various altitudes. During the first part of 
the flight he remained at 4,000-5,000 ft. and made 
speeds of 172:0—185 m.p.h. Later he climbed to 
7,000 ft. and attained a speed of 195 m.p.b. Bad 
weather then forced him to 18,000 ft. when his speed 
fell to 167 m.p.h. Eventually, he reduced the height 
to 10,000 ft., where the most favourable wind for the 
easterly part of the journey was found. 


The Night Sky in October 


Sumac Time ends on October 3 at 2h U.T. The 
moon is new on October 4 at 12-0 and full (the 
Hunter's Moon) on October 19 at 21-85, Conjunctions 
between the moon and the planete occur as follows : 
Venus on October 2 at 42; Mercury on October 3 at 
6h; Mars on Gotober 11 at 18"; Jupiter on October 
12 at 172 and Saturn on Ootober 18 at 8%. On October 
29 at 17, Mars and Jupiter are in conjunction ; the 
two planets passing within 14° of one another 
(heliocentric positions). On October 11 at 6h, Venus 
is in conjunction with Neptune. On October 15, 
Uranus is near the sixth magnitude star o Arietis ; 
the diameter of the planet is 84". The satellites of 
Jupiter, which always offer an attractive field for 
observation, present a few special features this 
month. On October 5 at 2h 24™-27™ Satellite TI will 
be partly eclipsed by Satellite I. On October 7 a 
similar eclipse of these two satellites takes place at 
22h 07™_24™, the magnitude of the eclipse being 0'4. 
On October 17, I is partially eclipsed by DI at 
gh 27m-ggm, d a ee 
October 124 01-95 and October 224 1-05, whilst & 
complete occultation of II by I will take place on 
October 254 17.02. On October 18, Jupiter will 
occult the seventh magnitude star B.D. —22? 5100 = 
O.D. 18989, the emersion bemg visible m Great 
Britain at 182 84™ at position angle 276° from the 
north point of the planet’s image ('*B.A.A. Handbook, 
1987", p. 19). The light variation of Algol (B Persei) 
may be obeerved about 1j hours before and after the 
following times: October 34 19-65; 181 08-7}; 214 00-5h 
and 23121:3h. The periodic comet, Encke, which was 
re-discovered by Jaffers on Beptember 3 at the Lick 
Observatory, passes from Triangulum to Andromeda 
during the month. The oomet, which was of 
magnitude 18 at the time of discovery, is still very 
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faint, its anticipated magnitude at perihelion on 
December 27 being about 5:5. An ephemeris for 
this comet is given by Dr. A. C. D. Orommelin in 
"B.A.A. Handbook", p. 84; oorrections to this 
ephemeris are given by: L. E. Cunningham, using the 
positions obtained by Jeffers at re-discovery. The 
zodiacal light may be seen before dawn in the first 
part of the month when the moon is absent. In view 
of the present general high level of solar activity, the 
northern skies may also be scanned for the presence 
of auroral light. 


Announcements 


H.M. Quean Many has once again shown the keen 
interest she takes in the higher education of women 
by promising to visit the Royal Holloway College 
(University of London) at Egham on October 12. 
H.R.H. Princesa Alice is chairman of the governors of 

‘ this women’s College, which has about two hundred 
students, and she shows a highly practical interest in 
the College and in the careers of its students. It is 
worthy of mention that during the university year 
just closing a student of Royal Holloway College, 
Miss Gladys E. Muddle, gained the Sherbrooke 
Studentship and the Sir John William Lubbock 
Memorial Prize, open to all students of mathematics 
in the University of London. 


Bra Tuomas HoLLAND, principal of the University 
of Edinburgh, and formerly director of the Geological 
Survey of India, has accepted the presidency of the 
Geographical Association for 1988. 


Tus Le Chatelier Memorial Lecture of the Chemical 
Society will be delivered on October 28 at 5.30 
p.m. by Dr. O. H. Desch, superintendent of the 


Metallurgical Department, National Physical Labor- 
atory. 


Tum Bex Education Society has issued a pro- 
gramme of seven lectures to be given at the Conway 
Hall, Red Lion Square, W.O.1, during the present 
seasion. The first will be delivered by the president, 
Dr. Norman Haire, at 8 p.m. on October 5. The full 
.programme can be obtained from the Honorary 
Secretary, 27 Harley Street, W.1. 


Tua Annual Conference of Greenkeepers will be 
held at St. Ives Research Station, Bingley, Yorkshire, 
on October 19. Durmg the morning, a tour of the 
Research Station will be made, and during the after- 
noon a series of short papers will be given. A course 
on scientific greenkeeping will be held on October 
20-26. The course will include non-technical lectures 
by members of the staff of the Research Station, 
coupled with practical work and demonstrations on 
the experiment ground. Further information can be 
obtained from the Director, St. Ives Research 
Station, Bingley. 


Tua British Drug Houses, Lid., Graham Street, 
London, N.1, have issued a new edition of their 
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booklet dealing with B.D.H. standard stains, and 
including also a full range of the various materials 
required by the microscopist; the booklet may be 
obtained free on application. Useful notes are 
appended upon the bacteriological, histological and 
pathological applications of the various stains and 
materials, most of which can be supplied in small 
quantities suited to the requirements of the individual 
worker. 


Da. S. O. BLAOxTIN writes to point out that an 
error occurs in the short article contributed by Dr. 
J. B. Owens to Natugss of August 21 upon his 
"Rlectrotor Smoke and Dust Meter”. The article 
was based solely upon a paper by Dr. Blaoktin in 
the Journal of Industrial Hygiene and Towicology, and 
not upon an examination of the instrument itself. 
Referring to the insertion of a new record disk, the 
words were used “‘and the cap with ite disk screwed 
into position”. Dr. Blacktin points out that this was 
& misunderstanding of the statement made in his 
paper; for the record disk is no supported 
inside the cap of the instrument but on a table 
under it. 


Tas Academy of Sciences of Cuba has recently 
celebrated the seventy-fifth anniversary of ita 
foundation. 


A HAR of social medicine has recently been 
created in the University of Paris. Its incumbent will 
initiate fifth-year students into certain elementa of 
preventive medicine such as sickness insurance. 


Dn. Jon E. Gorvon, field director of the Inter- 
national Health Division of the Rockefeller Founda- 
tion, New York, has been appointed professor of 

ive medicine and epidemiology at Harvard 
University Medical School. 


Tum John and Mary R. Markle Foundation of New 
York has presented one hundred thousand dollars to 
the National Research Council for the support of 
research in endocrinology in the next three years. 
The fund will be administered by the Division of 


As the result of years of agitation by social re- 
formers; no marriage will be poesible in the Argentme 
in future unleas the bridegroom is able to present 
to the civil authorities & certificate that he is free 
from contagious diseases transmissible in wedlock. 
The law, which is to be enforced immediately, does 
not apply to women. Other clauses in the law provide 
for the compulsory hospitalisation of refractory cases ` 
of contagious infection and the closing of houses of 
ill-fame. 


Erratum. In the obituary notice of Prof. H. E. 
Armstrong in NATURAM of July 24, on p. 140, col. 1, 
lines 17 and 16 from bottom, for “Sir George Grove" 
read “Sir William R. Grove”. 
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Letters to the Editor : 


The Editor does not hold himself responsible for opinions 
correspond 


He cannot undertake to return, or to 


expressed by his correspondents. 
with the writers of, rejected manusoripts 


intended for this or any, other part-of NATURE. No notice is taken of anonymous communications. 
NOTES ON POTTS IN SOME OF THIS WHNX'B LETTERS APPHAR ON P. 590. 


OCoRRESPONDHNTS ARN INVITHD TO ATTAOH SIMILAR SUMMAXIHS TO THHIR OOMMUNIOATIONS. 


Constitution of Aurous Compounds: Gold Mirrors 
Ta volatile aurous ds described by Dr. 
F. G. Mann and Dr. A. F. Wells! provide further 
examples of the fact that, in ite aurous compounds, 
gold is always 2-covalent. Constitutionally analogous 
sulphur and nitrogen compounds are also known. It 
is significant that whenever gold is in solution in 
the aurous condition, the metal is always present in 
@ complex ion. sg ce tol e omrneettet 
i oo: unds as potassium ide, 
WON), end hydrobromoeurous acid, EAuBr,. 
Like the auric ion, the aurous ion appears to be 
incapable of existence, and some investigations* have 
shown that the probable constitutions of the aurous 
halides and of aurous cyanide are respectively : 


An—O=N-+Au 
- d 
M R 
u A and 
P ^ y 
x 
doeN=c— ia 


Thus, even in ita simplest compounds, aurous gold 
appears always to be 2-covalent, while aurio gold 
is always 
coplanar with the gold atom’. 

The production of gold mirrors by the heat de- 
composition of gold compounds is, of course, not 
new. Faraday in 1856 showed that drops of “gold 
chloride” solution evaporated in watch glasses and 
heated over a spirit lamp films which 
exhibited by transmitted light the same colours as 
the gold-oontaining liquids (Chemistry Exhibit, 157, 
Science Museum). In 1980, brilliant mirrors or films 
of pure gold were produced by gently heating the 
volatile tervalent and 4covalent gold compound, 
diethylgoldacetylacetone* : 


CHa) 


tea ee eee ere oe 
ordmary témperatures by the elec Rares 
described’ can be seen in the gol eibi in. the 
South African Oourt of the Imperial Institute. 

CHARLES S. GIBSON. 
Chemistry Department, _ 
Guy’s Hospital Medical School, 
London, S.E.1. 
Rept. 20. 


4-covalent and the four valencies are, 


Structure of Organic Molecular Compounds 


TEREE general conceptions are ourrent as to the 
nature of the valence forces responsible for the 
formation of organic molecular ds, each of 
which may conceivably be true as the limiting case 
in certain classes of compound : 

(a) The molecular compounds are m lattioe 

involving no genuine chemical ding, 
but depending for their formation and composition 
upon considerations of packing. This probably applies 
to such 1 ag CHT,.38,. 

(b) Combination occurs by the formation of true 
co-ordinate links, as in inorganic molecular com- 

ds. This view has been developed, probably 
moorreotly, in connexion with the polynitrobenzene — 
hydrocarbon compounds’. 

(c) Union is effected by the forces of interaction 
between strongly polar groupe and the highly aniso- 


' tropic, polarizable aromatic systems*. The London 


forces thus involved are, in & sense, intermediate 
between van der Waals's attractions and true 
covalencies. 
the past few montbs, an X-ray examination 
has Been made of the quinhydrones and related com- 
pounds, with the view of eliciting the evidence of 
structure as to their constitution. A similar 
approach to the nitrobenzene — hydrocarbon com- 
pounds was made by Hertel‘, without conclusive 
resulte. The fall resulta of the t investigation 
will shortly be presented ere, but the follow- 
ing morphotropic considerations appear to lead the 
problem nearer to a solution. 

(1) The discrete existence of quinonoid and 
quinoloid units in the structure, necessitated by the 
revised quinhydrone structure of Palacios and Fox', 
is confirmed. 

(2) The identity of the a and b dimensions in 
ordinary and in a-naphthoquinone 
quinhydrone (see table) show that the quinone and 
quinol groupings lie essentially in the (001) plane, 
withthe breadth ofthe imolecüles: alongo, 84 he 
advanced for quinhydrone?. 

(8) For dimensional reasons, the qninone and 
geoon e e M ru 

ons, but not along b. The formation of quin- 
hydrone by a species of infinite hydrogen bond 
polymerisation’, which, from the orientation of the 
molecules, could only take place along b, is thereby 
excluded. 


(4) In phenoquinone, C,H,O, -20,H,0H, b and c 
&re essentially whereas a is exactly 3/2 
times the a dimension of quinhydrone. Clear evidence 
is thus afforded that the components alternate along a. 
In various ituted phenoquinones, a and o are 
also slightly modified (due to the bulk of the sub- 
stituents and to the inclination of the molecules to 


7(001)) while retaining the same essential character- 
hd 
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(5) The relation of the remarkably stable com- 
pounds of chioranil and bromanil with hexamethyl _ 
benzene, eto.—for example, C,Br,0,.C,(CH,),—t0 the 
quinhydrones’ is confirmed. The same alternation 
of components along a is observed, with identical a 
spacing ; this brings the planes of the bromanil and 
the hexamethylbenzene molecules practically into 
contact. In these compounds there can scarcely be 
any question either of hydrogen bonds or of the 
formation of co-ordinate links. 

(6) The direction of maximum light absorption in 
the quinhydrones and both the maximum of light 
absorption and the slow vibrational direction in the 
even more strongly pleochroic bromanil-hexamethyl 
benzene compound coincide with a. 


a b c B 

Quinhydrone 7:70 6-04 31-8 90? 
C,,H,0,.C,H,(OH), 7:70 6:16 27:4 Rhombic 
O,Br,0,.C,(OH)< 7-40 8-83 28-7 Rhombio 
C,H,0,.20,H,0H 11:50 6:16 22.2 100° 
C,H,0,.2CH,0,H,0OH 11:83 62 24-6 97° 
C,H,0,.2Br.0,H,0H 12:16 6:16 24:8 96° 
C,H,0,.2C1.C,H,0H 12-00 6-16 28-5 97? 

Along this direction the aromatic molecules are 


stacked plane to plane at & perpendicular distance 
of the order of 3 A. The trend of the evidence makes 
the conclusion inevitable that this represents also the 
direction of bonding, in which case the mechanism (c) 
is the most probable. The formation of hydrogen 
bonds in quinhydrone is not necessarily excluded, 
and their presence is now being sought by the elegant 
method of Robertson and belohde*. 
J. Stuart ANDERSON. 
Department of Inorganic Chemistry, 
Imperial College of Science, 
South Kensington, 8.W.7. 
? Bernal, Trans. Faraday Soc., 88, 211 (1086) 
* Bennett and Willis, J. Chem. Soe., 256 (1020). 
“of Bnogleb, £. phys. Ohan., B, 86, 63 (1034). 
‘Hertel, Z. phys. Chem., B, 11, 69, 77 (1080); 39, 290 (1933). 


^ Anal Fis. Quim., 80, 421 (1032) ; 88, 627 (1935). 
' cf. Chem. Boo., Annual Reporta, 30, 420 (1933). 

’ Pfeiffer, Ana., 404, 1 (1914). 

* NATURA, 1390, 504 (1937) 





Duality of the Copro hyrins in Bovine Congenital 
Porphyrinuria 

Or the four theoretically possible isomeric types of 
porphyrins, only those belonging to Series I and IJI 
have so far bean encountered in Nature. Hemoglobin, 
bilirubin, cytochrome, eto., are Series III derivatives. 
Series III has thus come to be regarded as the normal 
or ‘physiological’ type. Excretion of excessive 
amounts of porphyrins belonging to Series IIT does, 
however, occur in certain pathological states including 
lead poisoning (Grotepase!, Mertens’, Fischer and 
Duesberg*), pigment cirrhosis of the liver (Dobriner*), 
hepatio tumours (Dobriner‘) and after administration 
of salvarsan (8chreus*). The uroporphyrin excreted 
in acute idiopathic porphyrmuria has been shown to 
be uroporphyrin III (Waldenstróm*, Mertens’), whilst 
Dobriner* has detected the simultaneous presence of 
ooproporphyrins I and IIT in the stool from one such 
oase. 


The pigments formed in excoeæive amount by oon- 
genital porphyrinurics were until recently thought to 
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belong exclusively to Series I, but Fischer and Hof- 
mann*/*, working with material from the human 
case ‘Petry’, and Rümington!5!! studying congenital 
porphyrinurio bovinæ, have shown that small 
quantities of uroporphyrin OT accompany uropor- 
phyrin I in this disease. 

We have now been able to isolate ooproporphyrin 
III from the urinary dnd fecal coproporphyrin 
mixture of the same bovinee, thus extending the 
duality also to the coproporphyrins. Evidence strongly 
suggestive of the presence of coproporphyrin III in 
small amounts in the bile porphyrins of a previous 
bovine case had already- been obtained chromato- 
graphically by Rimington™, but the quantities avail- 
able were insufficient to allow of crystallization. 

In the present instance, the total 

n Space  ooproporphyrin fraction (faces or uring) 
group was esterifled and the more soluble copro- 

O}% “porphyrin III methyl ester extracted 
ys by stirring with cold methyl aloohol 
ys (compare Dobriner*; we are indebted 
to Dr. E. Mertens for privately sug- 
gesting this technique). After several 
repetitions of this procedure, the Series 
III ester was dissolved in a few drops of 
dioxane, a little methyl alcohol added 
&nd then sufficient water, drop by drop, 
to render the mixture slightly opalescent. On 
standing in the ice-chest, the porphyrin was deposited 
in micro-crystalline form, m.p. 188/172° (Fig. 1). 


Ct ol uoo HR 


, Bynthetio coproporphyrin III methyl ester (the gift 
of Prof. H. Fischer, whom we wish to thank), orystel- 
lized in the samo way, had m.p. 140°. Mixed m.p. 

of ester in ether: 625-3; 599:8; 

498-7. 


188°. 
587-5—500-7; 581-6; 
parations were made. 


Three different pre- 





CoPROPORPHYBIN III FROM URINE: BOVINE OONGHNITAL 
PORPHYRINUBRIA. X ABOUT 100. 


The occurrence of Series III porphyrins together 
with those of Series I in congenital porphyrmuria 
may be traceable to a secondary toxic effect (Fischer 
and Hofmann”), but is equally readily explicable on 
the basis of the scheme put forward by Rimmgton",1# 
pieturing & catalysed synthetic mechanism in the 
haematopoietic tissue. 

We have also encountered: another pigment in 
these urines which we believe to be a hitherto 
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undescribed porphyrin. The methyl ester crystallizes 
in rectangular or rhomboidal prisma, resembling proto- 
porphyrin ester, has m.p. 233-38? and a spectrum 
closely similar to that of ooproporphyrin. The 
quantity obtained is as yet insufficient for analysis. 
CLAUDE RrINGTON. 
' G. C. B. Rome. 


Onderstepoort Veterinary Reeearoh Laboratory, 
Pretoria, 8. Africa. 
Aug. 22. 
! Grotepam, X. phynol Chem., 905, 103 (1951). 
"Mertens, Kin, Wooh., 16, 61 (1087). 
- * Fischer and Duesberg, Archs. espt. Path. Pherm., 186, 05 (1932). 
* Dobriner, J. Biel, Chem., 113, 1 (1936). 
' Bohreus, KH». Wook., 14, 1717 (1085). 
* Waldenstroin, Dew. Arokiv, Kiin. Med., 178, 38 (1085). 
`! Mortens, Z. pkpeiol. Chem., 833, 1 (1036). 
* Dobrmer, Proc. Soe, Empi. Biel. Med., 98, 175 (1980). 
* Fischer and libowitgky, Z. phynol. Chem, 941, T20 (1936). 
" Fischer and Hofmann, Z. physiol. Chem., 948, 15 (1937) 
1 Rimtngton, Onderstepoert J. Væ Sei, 7, 567 (1930). 
18 Rimington, NATUR, 140, 105 (1937). 
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Disintegration Processes by Cosmic Rays with 
the Simultaneous Emission of Several Heavy 
Particles 

Ox photogiaphic plates which had been exposed 
to cosmio radiation on the Hafelekar (2,800 m. above 
sea-level) near Innsbruck for ftve months, we found, 
apart from the very long tracks (up to 1,200 om. in 
length) which have been reported recently in a note 
in the Wiener Akademie-Beriohte, evidence of several 
processes described below. 

From a single point within the emulsion several 
tracks, some of them having a considerable length, 
take their departure. We observed four cases with 
three particles, four with four and ‘stars’ with six, 
seven, eight and nine particles, one of each kind. 

The longest track oorreepondéd to a range in air 
(15°, 760 mm. Hg) of 176 om. The ionization pro- 
duced by the particles is different in the different 
cases. Most of the tracks show much larger mean 
grain-distances than a-partioles and slow protons. 

In Fig. ro aie eatin ge nas brie Aran 
On account of the rather steep angles at which some 
of the particles croes the emulsion-layer ( xi- 
matèly 70u thick) it is not. posible to have the 
tracks of a ‘star’ in focus simultaneously. Fig. 2 
shows a aketch of the same ‘star’. Measurement of 
the tracks gives the results in the acoompanying 
table. 


1 















Length in om. of | Number | Position of the end of 

Track | gtr (15*, 760 mm.) | of grain the trask 

A 90-0 om. 118 

B 110 ,, 15 

D as, n 

D 62 ,, n 

a 79 ,, n E 

7 14 , 5 | Within the emmiman 
e 13-6 ,, 67 | Surface of the emulsion 
H 239 ,, 58. | Gam 





Centre of the ‘star’ 25 x under the surface of the emulsion. 
We believe that the process in question is a dis- 
integration of an atom in the emulsion (probably 
Ag or Br) by a cosmic ray. The striking feature 
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about it is the simultaneous emission of so many 
heavy particles with such long ranges, which excludes 
any confusion with ‘stars’ due to radioactive oon- 
tamination. A similar ion of tracks by 
chance ia equally out of question. Brode and others! 





observed a single case of a disintegration with three 
heavy particles in a Wilson cloud chamber. The’ 
phenomenon which Wilkins believes was a shower of 
protons is perhaps a similar process, but he did 


nob observe a oentre!, 


H 





TRACK IB TOO LONG TO BM REPRODUCED ON THRE SAME 
SCALE. THe ARROWS INDICATA THE DIRNOTION FROM 
THE SURFACON OF THE NMUISIOX TO THA GLASS. 


The total energy involved in the process cannot 
as yet be calculated as most of the particles do not 
end in the emulsion. 

We hope to give further details before long in the 
Wiener Akademie-Berichte. 

M. Brav. 
H. WAWBAGCHER. 


Radium Institut 
u. 2 Physik. Institut, 
` Wien. 
Ang. 25. 


* Brode, E. L., and others, Pkys. Res., 50, 581 (October, 1936). 
" Wükina, Ne. Geg Soc., Biratosphere Series, No. 2, 37 (1030), 
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- Polarization of the Solar Corona 

Durma the eclipse of June 19, 1980, at the 
observation station near the of Kalenoe on 
the banks of the Ural River (U.8.8.R.), an investiga- 
tion of the polarization of the solar corona was carried 
out by the expedition from Abastumani Observatory. 
The observations were made under ect atmo- 
spheric conditions. A polarigraph a reflecting 
analyser was used. The polarization waa studied in 
two regions of the to photo- 
graphic and visual rays. In each series three plates 
were obtained with planes of polarization making 

of 60°. This enabled us to determine the 
degree and the direction of polarization at each point. 
On the plates the zone from 10’ to 40’ from the limb 
was found to be suitable for accurate photometric 
measurements. The effect of polarization ia obvious. 

From the study of the distribution of the degree 
and direction of the polarization, we can draw the 
following preliminary oonclusions : 

(1) The degree of polarization’ is different for 
different regions of the 

(2) The change of the polarization with increasing 
distance from the moon's limb is different for different 
heliographie latitudes, and depends on the structure 
. of the corona. At places with a sharp radial structure 
(in corona streams) the polarization changes little, 
while between the streams it diminishes with the 
distance from the moon’s limb. 

(8) The direction “of the polarization, -while re- 
maining approximately radial close to the solar poles 
and between streams, undergoes a strong but regular 
perturbation in the streams themselves. 

The distribution of the direction of polarization in 
“the outer corona (considering it as a vector) shows 
& cartain analogy to the field of force. 


n K. G. ZAKHABIN. 
Anbeophyaioal Obeervatory, 
Aug. 28. 


Anomalous Dielectric Constant of Artificial Iono- 
sphere 

Sıvas the earliest of Barton and 
Kilby! in 1913 on the trio properties of ionixed 
Ey (ideo bere aia cosy R by iret 
to record experimentally ‘the depression of the 
dielectric constant of an artificial ionosphere (as the 
ionized air in a discharge tube may more properly be 
called) to & value leas than unity. It has, however, 
been found by abnost every investigator that the 
reduced value of the dielectric constant could be 
obtained only under very special tel 
conditions such as low value of ionization in the 
experimental discharge tube or ultra-high frequency 
of the exciting wave; while, more often than not, 
the value of the dielectric constant recorded was 
greater than unity. ‘This latter result is usually 
believed to be contradictory to the theory, and 
various explanations have been put forward to explain 
anomaly. 

of this note is to show from a con- 
sideration of the ion eric formula that 
the so-called anomaly is not an anomaly ait all, since 
the formula iteelf yields values of the dielectric 
constant greater than, equal to, or less than unity, 
depending upon the experimental conditions of the 
didsnargs tube mash as bis degree of tocisétion, the 
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pressure (that is, collisional frequency) “and the 
exciting wave 


The complete =, formula is given by 





N —- S 


Fig. 1. 


eee Moe Tes ana ilie ims eS? Darts, iw 


2x + 1 a 
Su ho E euigti 


2c*x* 2a 
E c EER 
It is easily seen from expressions (2) and (8) that p* is ` 
greater than, equal to, or leas than, unity, according as 
lal Soe 
at + p > p’ 
If a > B, expreæion (2), reduces to 


. (2) 





1.. (3) 


etel mpra) 4) 


The approximate formula (4), which apparently 
suggests that u! cannot attain a value greater than 
unity, has been responsible for the widespread belief 
“that the theoretical expreasion for the dielectric 
constant of an ionized medium does not permit values 
greater than unity, whatever the ionic concentration 
may be’’*. Caloulation of values of u! from the oom- 
plete dispersion formula shows, however, that the 
theoretical expression for the dielectric constant does 

values both a and leas than, unity. 
Fig&. 1 and 2 are plots of equation (2). In Fig. 1, 
the dielectric constant is plotted against the ionic 
density N, all other quantities remaining constant. 
It is seen that only within a limited range of N can 
values of u? leas than unity be recorded. If N is 
increased beyond this range, the value of the di- 
electric constant increases and becames greater than 


Fig. 2 is drawn for values of v, N and p as were 
obteamed in an actual experiment by Mitre and 
Banerjee‘. The broken lao ocalanastión of ths left- 
hand portion of the curve is obtamed by usmg the 
approximate formula (4). Mitra and Banerjee bad 
explained the upward swing of the curve to the right 
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by assuming the effect of conductivity in their experi- 
ment. It is now seen that the existence of this 
portion of the curve is implied in the lete dis- 
persion formula (2). The expression under 

root contains terms which take into account the 





0 10 20 30 440 60 GO 7 
gt — 
Fig. 2. 


effect of conductivity. The fact that the experimental 
curve of Mitra and Banerjee, though similar in nature 
to Fig. 2, does not agree closely with it, shows that 


Aug. 16. 
; Barton, B. H., and Kilby, W, B., Phil, Mag., 96, 507 (1013). 
1944), F. W.G. '"Hleoro-magnetie Waves" (Mekhnen and Oo., 


Qu Ea F. W., Prec. Phys. Soc., 44, 253 
eui quoted for the case of no external magnetio 


ax d us 


Effect of Near Lightning Discharges on 
a Magnetometer 
Dusa two thunderstorms at the beginning of 
the present monsoon, the reoorded curves of the 
declmation magnetograph recently in- 
stalled at Alibag showed some characteristic features 
which on examination appear to be due to the effect 


between 2 hr. and 4 hr. and between 18 hr. and 22 hr. 
I.8.T. The storm was moet intense in the second of 
the two mtervals at about 20 hr. The magnetameter 
needle experienced & number of sudden kicks, and 
the subsequent oscillations gradually died down in 
2-8 minutes. The maximum first deflection was 
about 1:5 mm. 

It is easy to make a rough estimate of the deflection 
of the magnetometer needle that may be expected 
due to the magnetic field of & near lightning discharge. 
For impulsive discharges the total duration of which 
is small with the periods of the 
ometer, the Instrument will behave as a ballistic - 
ometer, the relation between the discharge current, its 


NATURE 


- lightni 


987 


duration, the constants of the suspended needle and the 
Bee tuc INN Ada eO QN Dora e divenne 


usual formula : i 
HT . 0 A i 
[idem a= mie) 


if the magnetio fleld due to the current is perpendicular 
to H. In the present instance, T was 3-95 sec. and 


LETA gauss. The effective magnetio fleld 


"was 

was smaller in the ratio 1: 4:9 because, in order to 
Increase the sensitiveness of the etometer, the 
north pole of the needle had been to face south 
by applying torsion to the suspending quarts fibre 





Reoornps or A D. La COUR DEHOLIMATION MAQNNTO- . 

GRAPH OBTAINED OX May 12, 1037, AT ALIBAG, NEAR 

BOMBAY, SHOWING THE AFFBOT OF NEAR LIGHTNING 

DISCHARGES. THE TIMES ARE IN HOURS (INDIAN 
BrANDARD Tras). 


in the manner recommended by Dr. D. La Cour. 
Now G, the fleld at the (supposed short) 
due to mit current in the discharge circuit is given by 
tam 6 
r’ 
where | is the length of the current, r rte 
distance and 0 the angle between r and the discharge 
path. The direction of the fleld is perpendicular to 
the plane containing l and the centre of the needle. 
Assuming sin 0 = 1, | = 2 km. and r = 2 km., then 
G= 5 x 104. A probable value for g is 20 ooulombe 
(see C. T. R. Wilson's article on A’ Elec- 
tricity in the “Dictionary of Applied Physice"). From 
these data the deflection of the needle can be easily 
calculated. It comes out to be 1/4820 radian when the 
i is most favourably oriented. The 
corresponding ion on the chart when the distance 
of the photographic paper from the mirror of the 
magnetometer is 165 om. is 2 x 165/4820 cm. or 


G = 





0-7 mm. The observed and expected are 
of similar : 
Attempts are being made to design a simple 
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Sensitization of the Skin of Mice to Light by 
Carcinogenic Agents 
Warm mice painted twice a week for three weeks 
with benzpyrene in benzene are found to be sensitized 
to light. The mouse is painted and exposed to direct 
sunlight for & half to one hour; during the exposure 
the skin of the painted area becomes red and markedly 
cdematous. There is no latent period to this re- 
action ; within & few minutes of the exposure the 
mouse becomes ill at ease, scratches the ted 
region and tries to hide it from the sun. next 
day, the area shows a definite dermatitis. 
Unpainted white mice having the hair closely 
clipped over the same region showed no reaction 
after three hours’ exposure or at any subsequent 
time ; unpainted areas in the tal mice gave 
no reaotion, nor did mice painted with the solvent. 
to infra-red radiations and to ultra- 
violet radiations did not give rise to these reactions. 
By dividing the visible spectrum into three with 
Kodak gelatine filters, it was found that only the 
blue-violet light was effective: this corresponds with 
the absorption spectrum of e. 
Similar reactions have been obtained with tar and 
with di-benrenthracene, but which of the 
- Spectrum is responsible has not yet been ascertained. 


Mount Vernon Hoepital, I. Donno. 
Northwood, Middlesex. J. C. MorrRAM. 
Bept. 14. 


Gonadotropic Activity of Amphibian Anterior Pituitary 

Pamvious8 attempte, using infantile mioe or rate 
as test animals, to demonstrate the presence of & 
gonadotropio substance in the anterior pituitary of 
frogs have been entirely negative’. Since implantation 
of frog’s pituitary into frogs causes ovulation, Zondek 
comes to the conclusion that the frog's pituitary 
contains & gon&dotropio substance which is inactive 
in warm-blooded animals. The negative resulta ob- 
tained by Lipschutz and Paez and Zondek were 
probably due to the fact that the amount of pituitary 
tissue implanted was too small. Adams and Tukey, 
however, injected saline suspensions of from 16 to 
96 frogs’ pituitaries into each mfantile mouse and 
still obtained negative results. 

In view of the interest of this work from the point 
of view of comparative endocrinology, similar experi- 


frog, 
female white mice 19-22 days old were used as 
recipients. In each i tal series one or two 
animals received a taneous implant of frog 
anterior pituitary tissue ; two to four mice received 
control implants of one of the following frog organs : 
brain, kidney, muscle, spleen, liver, ovary; one to 
three animals served as normal untreated controls. 
72 hours later the mice were examined for opening of 
the vaginæ. They were then killed and the ovaries and 
uteri ramoved. The ovaries were dissected away from 
their oviducts and capsules. Fat and loose connective 
tiasue were carefully removed from the uteri. All 
organs were immediately weighed on a torsion balance. 
Implantation of 3:5 mgm. of anterior pituitary 
caused opening of the vagina but had no effect on 
the weights of either ovaries or uterus. Implantation 
of 8-20 mgm. caused opening of the vagina in all but 
two of twelve animals, also an increase in the weight 
of the ovaries and a two- to fourfold increase in 
uterine weight. In two mice hsmorrhagio follicles 
(blutpunkie) were present in both ovaries; the uteri 
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weighed 31-0 mgm. and 82-5 mgm. (controls, 8 mgm.) 
and the ovaries 4 mgm. and 5 mgm. (controls, 2 mgm.). 
In seven animals uterine weights of 17-23 mgm. were 
obtained. All control implants gave negative resulta. 
A few of the enlarged ovaries were sectioned and 
showed definite follicular growth. 

The ovarian, uterine and vaginal responses obtained 
in these experiments provide definite evidence that 
the gonadotropic substance of amphibian- anterior 
pituitary can activate the mammalian reproductive 
apparatus. 

B. ZWARENBSTHIN. 


Vitamin P 

AocoRDING to Benteáth and Szent-Gyorgyi!, their 
experiments on. the influence of vitamin P on the 
course of development of experimental scurvy? have - 
been repeated at their request 1n several laboratories 
with the result that their observations were partly 
corroborated and partly not confirmed. This, they 
aseert, is due to the fact that vitamin P requires 
for ite activity the presence of traces of ascorbic acid. 

In view of the fact that I repeated the above work 


‘independently, it is of interest to compare my resulte? 


with the above. I was unable to record any vitamin P 
activity with daily doses of 1 mgm. of either ‘o1trm’, 
hesperidin or & mixture of hesperidin and eriodiotyol. 
When, however, sub-optimal preventive doses 
(0-1 mgm. and 0-2 mgm. of Lascorbio acid a day) 

animals, 


condition was produced 
which resembled that obtained by Szent-Gybrgyi and 
his collaborators after the administration of vitamin 
P. This condition has always been known to occur 
when antiscorbutic doses lower than the minimum 
prophylactic dose have been’ offered to guinea pigs 
on well-balanced scorbutio diete, including the 
Sherman - La Mer - Campbell diet, which Bentaáth, 
Bt. Rusmyék and Szent-Gyorgyi used in their 
origmal in 

Acoo: to Bentseáth and Ssent-Gyorgyi’s latest 
view!, one 18 driven to the conclusion that the besal 
diet I used (bran, barley meal, middlings, fish meal, 
crushed osts and autoclaved milk) contained no 
traces of ascorbic acid, which is undoubtedly 
true, but contained the hypothetical vitamin P, 
whilst the Sherman - La Mer - bell diet as used 
by them contained traces of ascorbic acid, although 
this is not evident from their negative control ex- 

‘, but no vitamin P; alternatively, the 
biological action obesrved by them was due to 
the contamination of their ‘citrin’, ete., with traces 
of &soorbio acid. The object of this note is to 
record the bearing of my results on the modified 
view of Szent-Gydrgyi and his collaborator, which 
was advanced since the appearance of my paper, 
in the hope that it will help in the solution of this 
elusive subject. 8. S. Zirnva. 
Lister Institute of Preventive Medicine, 
London, 8.W.1. 
Bept. 7. 

room å., and Bxent-Gyorgyi, A., NATUR, 140, 415 (Bepé 4, 
us Benth, A, Bi Rumnyik and Beni-Gyorgr, A, NATUER, 138, 

* Silva, B. B., Biochem. J., BL, 015 (1937). 
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Meteorites: the Number of Pultusk Stones and the 
Spelling of “Widmanstatten Figures" 

Ix criticizing others in NaTURH of September 18 
(p. 504), Prof. F. A. Paneth lays himself open to 
criticiam. His calculation of the number of Pultusk 
stones is a remarkable le of. what can be done 
with mathematics when all the factors are not taken 
into account. In 1868, Krantz supplied for the 
British Museum oollection Pultusk stones weighing 
3,545, 845, 798, 256 (half a stone), 180g gm., and 
twelve others weighing together 243 gm. Towards 
the end of such a series it is the common practice 
to weigh the smaller stones together in one lot; 
and evidently the 212 (not 210) stones with an 
aggregate weight of 1 kgm. formed the tail-end of 
Kreniz's stock. In 1908, Krantz was still Sene 
Pultusk stones weighmg 565,°492, 382 gm., an 
numerous others of leas than 100 gm. While it is 
perfectly true that the beet museums strive to acquire 
and preserve’ the best specimens, it is scarcely a 
balanced argument to quote, to the exclusion of these, 
a small private collection in Moravia, in which frag- 
menta of all the meteorites, represented amounted to 
only 2 kgm. 

In the British Museum oollection there are 72 
Pultusk stones with a total weight of 18,188 gm., 
the largest 9,095 gm. and the smallest 6 gm. (that 
is, leas than the average in the Moravian collection) ; 
264 in the Paris collection weigh 31,887 gm. ; 175 in 
Chicago 14,291 gm. ; 62 in Bonn 19,742 gm.; and 
4] in Vienna 15,848 These 614 stones account 
for half the total weight recovered. Individual stones 
of more than 1 kgm. in different oolleotions (in 
addition to those in the British Museum) are 9,521, 
8,070, 7,988, 7,150, 8,770, 2,500, 1,702, 1,040 and 
1,025 gm. While it is not at all impossible or mm- 
probable that as many as 100,000 stones fell in this 
shower, the facta now available do not supply data 
for this to be proved mathematically. 

In my paper in the Msneralogical Magasine in 1933 
I collected fourteen variations in the spelling of 
“Widmanst&tten figures” in the literature dating 
from 1813. Since then I have collected a few more. 
In the best books of reference the name of the 
discoverer ia given as Widmanstetter (or Beokh- 
Widmanstetter). Prof. Paneth quotes tho Austrian 
Bi i Lexicon, giving (from E. Cohen) the 
date aod page, but not the volume (Theil 55), which 
suggests that he did not himself actually consult the 
AU le Here the entry is under '"Widmanstetber", 
and the same also in J. C. Poggendorff’s ''Bio- 
graphisch-literarisches Handworterbuch (1898, vol. 8). 
In the British Museum ‘Catalogue of Printed Books” 
a later member of the family, writing between 1870 
and 1896, is catalogued under ‘“Beckh-Widman- 
stetter’? (Leopold von), with & cross-reference from 
Widmanstetter. 

L. J. Semwoms. 

111 Albert aa Road, 

London, 8.W.11. 
Sept. 21. 


Spiriform Morphology of some Lead Crystal 
Growths in Silica Gel 

Ir has been well known since A. L. Simon’s 
description of the phenomenon!, that fern-like orystal 
growths of lead can be obtained in silicio acid gels 
containing lead acetate solution. Whereas Simon 
used xino to promote the electrochemical liberation 
of metallic lead in the gel, the use of tin for the same 


NATURE 


589 


leads to the formation of orystels of & 
r different morphology and lustre. ! 
Under conditions recently studied in detail. which 
are characteristically critical as regards the oon- 
tions of the reactanta (particularly the lead 
acetate) a spiriform type of growth has been observed, 
to which no previous reference can be found in the 
literature. These growths arise electrochemically in 
& way entirely different from those helical and spiral 
precipitates of lead iodide, lead chromate &nd calcium 
phoephate deecribed in the published work of Hatechek 
and his pupils’, neither do they resemble tbe silver 
iral preaipitates described in Hedges’s 
“Liesegang Phenomena”, nor the spiral crystals of 
M. Copisarow?. iri ; 
take a form resembling somewhat a very deeply cut 
screw having a minute barrel diameter, and with & 
very serrated edge to the pitch; sometimes the 
growths are like a thin ribbon of lead, twisted mto 
& spiriform strip. The accompanying photograph 





Fig. 1. 


(Fig. 1), for which I have to thank Mr. E. Rowell 
of the Kodak Research Laboratories, Harrow, repro- 
duces a six by one inch test-tube containing two 
such spiriform specimens. Whilst a non-sterecesopic 
view of them cannot adequately indicate the full 
screw-like features, & cinematio record reveals on 
rotating the tube that the two spirals in it are 
respectively right- and left-handed. At the pointe 
where they touch the glass walls, the spirals flatten 
out into serrated strips and theee curl strikingly in 


"Ei oolaporeb 
collaboration with Mr. A. King of the Chemistry 
of this Co with whom work on these 
phenomena is being continued, it has been found that 
those gels, which are 0-02 normal with respect to 
the lead acetate concentration, can be made to 
reproduce spiriform growthe, whilst identical gels 
oontaming & slightly different concentration of lead 
will produce many other strikingly different growths ; 
the use of metals other than xino or tin will also 
promote further modifications in their morphology. 
NORMAN STUART. 
Royal College of Science, 
South Kensington, 8.W.7. 
Aug. 28. 

1 Koll.-£., 12, 171 (1918). 

? Koll.-X., X7, 225 (1920); Biochem. J., 14, 418 (1020). 

? Koll -£., €7, 60 (1929). 


Judgment by Hypothesis 

Pror. J. B. 8. HanpAxA (seo Naruzs, Sept. 4, 
E 428), in comparing my attitude towards Prof. 

. A. Milne's cosmology with that of Lysenko 
towards the Russian geneticists, draws an analogy 
which seems to me little short of fantastic. According 
to Narurs of August 21, Lysenko treata Darwin's 
words as dogmds by which to judge and condemn, 
without examination, the work of modern experi- 
menters. I accused Prof. Milne of imitating the 
practice of the Aristotelians who treated Aristotle's 
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words as dogmas by which to judge and condemn, 
without examination, the work of their contemporary 
erperimenters. If there is any analogy to be drawn, 
it is surely between Lysenko and the Aristotelians 
(&noient or modern). 

However, I am lees oonoerned with that than with 
the possible implication that I wish forcibly to 
restrict Prof. Milne's work. On the contrary, I would 
place freedom of thought and expression second only 
to complete dedication to truth (or truthfulness, for 
those Who think they can dispense with the shorter 
word) in the list of essential conditions for research. 
While I wish with all my heart that Prof. Milne 
would stop inventing systeme and telling us what 
God cannot do, and would return to those problems 
in astrophysics which he is so iarly gifted to 
solve, I would flght to the last ditch for his right to 
waste his talenta if he so wishes. My complaint ig 
that he does not satisfy the first condition. He 
deduces systems from pure fancy, but- instead of 
consistently calling them produote of the imagination 
and ting them as works of art, he tacitly 
identifles them with the world of experience and calls 
them scientific. Mathematics, according to the 
phrase which has been repeated and disregarded ad 
nauseam, is a subject in which we do not know what 
we are talking about. If Prof. Mine would eliminate 
such words as time, nebula, universe . . . from his 


o5 
Points 

CoMMENTING on & recent remark by Mann and 
Wells on the production of gold films by heat decom- 
position of volatile gold compounds, Prof. O. 8. 
Gibson refers to previous experiments of the same 
type. Also, he points out that in aurous compounds 
gold is always 2-covalent and that aurous ions, like 
aurio ions, are apparently incapable of existence. 

A table with details of the structure of quinhydrone 
and related compounds, as determined by X-ray 
analysis, is given by Dr. J. 8. Anderson. The position 
of the quinone and quinol groupings, the relation of 
compounds of chloranil and bromanil to hexamethyl- 
benzene and other structural characteristics are 
discussed. 

A ph i ph of coproporphyrin III, obtained 
from & bovine suffering from oongenitel porphyrin- 
uris, ia submitted by Dr. O. Rimington and G. C. 8. 
Roets, showing that, as in the case of the related 
uroporphyrins, oompounds belonging to both isomeric 
types (series I and series III) occur m certain patho- 
logical states. 

Long-range ionization tracks, starting from a 
common focus in the emulsion of a photographic plate 
which had been exposed to cosmic radiation for five 
months at an altitude of 2,300 m., are considered by 
M. Blau and H. Wambacher to have been produced 
by didmtegration of an atom in the emulsion by a 
cosmic ray. 

Photographs of the solar corona, taken during the 
total solar eclipse af 1936 by means of a polarigraph 
with reflecting analyser, show, according to K. G. 
Zakharm, that the degree of polarization varies in 
different parts of the corona and also with the wave- 
length, and that the direction of polarization under- 
goes a change in the ‘streams’. 

Prof. B. K. Mitra and K. K. Roy point out that the 
complete formula for ionospheric dispersion yields 
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papers, and substitute 2, y, z throughout, 
would no more seek to restrain his activities than 
I would those of the surrealista. 
Hupsast Dinara. 
Imperial Lu: di Science and Technology, 
don, 8.W 1. 
Bept. 15. 


Tritium or Triterium? 

I HOPS ib is not too late to protest against the use 
of the name ‘triberium’ for the isotope of hydrogen 
of mass 3. The name appears in the very interesting 
article by Lord Rutherford in NATURE of p. 308, and 
has ap been used elsewhere, to judge by the 
quotations in that article. . 

The word ‘deuterium’ is oo formed from the 
Greek 3edbtepoc (deuieros), ‘second’, but the Greek 
for ‘third’ is tplto¢ (éritos), not triteros. The name 
which corresponds properly with ‘deuterium’ is clearly 
‘tritium’, and this word is already in use; for 
example, papers dealing with this iso are indexed 
under ‘tritium’, and not’ ‘triterium’, in the indexes 
to the British Chemical Abstracta for 1935 and 1936. 


Trinity College, KmwwmrH C. Bamay. 
Sept. 1. 


from Foregoing Letters 


values for the dielectric constant which are greater 
than, equal to or leas than unity, depending on degree 
of ionization, pressure and the exciting wave-length. 
The use of a simplified approximate formula had 
wrongly led to the opinion that theoretical considera- 
tions preclude values greater than unity, but such 
values were found experimentally. 

Some characteristic fluctuations noticed in the 
deolination magnetograms obtained at Alibag, near 
Bombay, are explained by Dr. K. R. Ramanathan 
as being due to the magnetic fleld of near lightning 
discharges. He points out that the magnetometer 
behaves as the needle of a ballistic galvanometer for 
these impulsive discharges, and suggests that this may 
be made the basis of an instrument for measuring 
the discharges of mdividual lightning flashes. 


Dr. 8. 8.:Zilva observed no vitamin P activity on 
administering a daily dose of either 'oitrin', hesperidin 
or a mixture of hesperidin and eriodi 1 to guinea 

igs on & scorbutic diet. He obtai however, a 

iological response similar to that observed by Prof. 
A. Szent-Gyorgyi on inistering sub-optimal doses 
of ascorbic acid. The bearing of these observations 
on Benteáth and Szent-Gydrgyi’s latest view con- 
cerning the action of vitamin P is pointed out. 

Exratum.—in the note in NATURE of September 18, 


P. 509, referring to Dr. A. L. Reimann’s communica- 


tion, the statement: ''the lineer rate of deoay of 
the phosphorescence of zino-blende" should read : 
“the linear rate of decay of the inverse of the 
square root (p—%) of the phosphorescence of xino- 
blende’’. 
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j "^ Research Items 


Eastern Himalayan Blood-Groups 
TE a pude HE 
among Tibetans at Miss Eileen W. E 
Macfarlane has obtained aie from Tibetans, 
Nepalis and Lepchas (Man, No. 159, August). The 
Tibetans were hospital patienta and others at Kalim- 
pong, North Bengal. The subjects either called 
themselves Bhutias or were Bhutanese. There are 
Bhutias in Sikkim State, who resemble the Tibetans 
pone ly and wear similar dress and ornaments. 
e Bhutanese were nearly all from Ha, Bhutan, and 
also belong to the Tibetan race. The sample in all 
numbered fifty-six. The proportion of the blood- 
groups differs considerably from the blood-groups 
observed by Tennant at Gyantee. The percentage of 
B is of the same order, and considerably lower than 
in the neighbourhood of Nepal. The percentage of 
O is much higher and of A lower than at Gyantse, 
the latter possibly being due to inbreeding, while the 
high proportion of AB may be & result of the Chinese 
garrison stationed there from the beginning of the 
century until 1912. The proportions found at Kalim- 
pons suggest’ either that blood-group relationships 
i markedly in different perts of Tibet, or that 
conditions in Gyantse are exceptional. One eighth 
of the Bhutias belong to B, more than a third to 
Group A, and almost one half to Group O, AB being 
Tare. vin preponderance of O, the charaoteristio 
group ong American Indians, recalls the fact 
that iie physical resemmblances and similarities of 
&rtastio between Tibetans and American 
Indians, especially the Navajos, has been noted as 
striking. The nearest Mongoloid neighbours of Tibet 
in China and Nepal are fairly high m B and it is 
remarkable that the Tibetans have absorbed re- 
latively little of this group. They have evidently 
been isolated from the main stream of Mongolian 
migration since very early times. 


Early Chinese Bronres 


AmonG & number of early Chinese bronzes from 
the Eumorfopouloe Collection, now in the British 
Museum (Bloomsbury), which are figured and de- 
scribed in the Brit. Mus. Quarterly, 11, 8, by Mr. R. 8. 
Jenyns, is the famous ram-handled isun which belongs 
either to the Shang-Yin, or early Chou Dynasty. 
This piece should convince sceptics that the Chinese 
bronzes of the classic period are equal, if not superior, 
to those of any other civilization. It is modelled in 
the form of two rams standing back to back, and is 
supported on four legs by their forefeet. 
From between their heads rises the funnel, which 
forms the mouth. The body is covered with scales, 
which may, or may not, have been engraved after 
casting. The conquest of Shang-Yin by the Chou 
princes about 1100 B.o. does not seam to have 
altered the Shang-Yin style. This isun shows only 
one of the four innovations regarded by Karlgren as 
making their appearance at that period. It must, 
therefore, be very closely related to the Shang-Yin 
bronzes. It is difficult to account for the sudden 
appearance of the Shang-Yin culture, which produced 
highly complicated and distinctive bronzes without 
apparent effort. The mastery of technique and the 
conventionalized motives argue a long process of 


evolution, and their inscriptions are far from primi- 
tive. Yet there is an enormous hiatus of time to be 
accounted for between tbe neolithic pottery from 
Western Kansu and Honan and these highly sophisti- 
cated veesela. The immediate ancestors of these are 
ing. The Hsia culture, in which bronze casting 
and early forms of bronze must have made their 
appearance, remains a mystery. Even if it be 
admitted that bronze casting was introduced from 
the West in its finished form immediately before the 
Shang-Yin, the existence in Shang-Yin of forms 
evidently of great antiquity, which betray no affinity 
to known Western forms, is difficult to explain, 
without admitting a long process of internal evolution. 
We are compelled to believe that Shang-Yin culture 
had ite roots in a distant past, but why almost no 
traces of that past have survived is a puzzle for which 
archeology has yet to supply & happy solution. 


Passerine Birds of Ethiopia and Kenya 

Durme the months of its sojourn in Africa in 
1911 and 1912, the Frick Expedition collected about 
5,200 birds, besides a number of eggs and nests, and 
m ious fleld observations, all due to the energy and 

ability of the late Dr. Edgar Alexander 

Manis: The description of the passerine birds by 
Herbert Friedmann adds to the faunal knowledge 
of an area remarkable for the wide range of its 
conditions, from desert to tropical rain-forest, from 
& rainfall of 0-11 inches to 70-80 inches, and from 
sea-level to 15,000 feet (U.S. Nat. Mus., Bull. 153, 
479; 1987). Among the general features described 
is ‘the marked tendency of far more lowland birds 
to range high up the mountain slopes in Ethiopia 
(to an altitude of 7,000—8,000 feet) than reach to 
&bout half that altitude (4,500 feet) in more equatorial 
portions of the continent. The authors regard the 
birds of theee regions as having been derived from 
the steppes of south-eastern Asia by way of Ama 
Minor and Arabia during Pliocene times. In the 
course of this extensive movement many birds moved 
southwards through the area, such as the ancestors 
of Francolinus sephaena, F. africanus, Streptopelia 
captoola, melanoleucos ; others remained 
and formed a centre in which new species developed, 
and from which westward migration probably oon- 
tributed to the fauna of the western savannahs the 
ancestors of such forms as the gound hornbill (Buceros 
abyssinicus), the parakeet (Pasutaoula krameri), the 
roller (Coracias abyssinious) and the chat (Oenanthe 
bottas). 
Self-fertilization in Japanese Slugs 

THAT & mollusc may possess the power 
of laying fertile eggs when kept in strict isolation has 
been known since Oken's experimenta on Lymnoo 
auricularis more than a century ago. A number of 
other species have since been shown to behave in 
similar manner. K. Ikeda (J. Sot. Hirosima Univer- 
sity, March 1987) has conducted extensive and care- 
fully controlled investigations into this phenomenon 
in the slug, Philomyous bilsneatus. The young hatched 
in spring do not become mature until autumn, so 
need not be isolated until then; they mate in 
autumn but the eggs are not laid until after awaking 


592 


from hibernation in spring. The discovery of albino 
forms allowed a certain amount of genetical analysis. 
The fertility of the egg resulta from self-fertilization 
and not from parthenogenesis, and the power of self- 
fertility does not diminish with age. The individual 
spermatozoa descend the genital duct to attain 
fertilizing power in the receptaculum seminis, and 
the varying degrees of self-fertility exhibited by 
different species posaibly result from differences in 
the ability of the spermatozoa to migrate through 
the duct. 


Larve of Indian Coleoptera 

Ix Indian Forest Records, 11, No. 9, Mr. J. C. M. 
Gardner, of the Forest Research Institute, Dehra 
Dun, continues his series of articles on the immature 
stages of Indian Coleoptera. The present contribution 
deals with various Carabids, or ground beetles, and 
moludee descriptions of the larves of species belonging 
to eighteen genera of these msecta. As a number of 
these genera are and the structural 
characters of their larve are figured, the paper is of 
interest to workers other than those studying the 
Indian fauna. Very little has been published pre- 
viously on larve of the Indian members of the 
family, and the present article, it is hoped, will be 
followed by others of & like character. 


Aquatic and Marsh Plants of India and Burma 


Mr. K. P. Brswas described some aquatic and 
marsh plante of India and Burma in & paper read 
before Section K (Botany) at the meeting of the 
British Association on September 7. India and Burma 
contam an enormous stock of aquatic and marsh 
plants in their many stationary and flowing waters. 
The hill streams in the Himalayas have their beds 
often covered with Batrachospermum and Strodotia 
sp. The coastlme, both the Malabar and the Coro- 
mandal, harbour large quantities of different species 
of marine algw. But there is still a vast field for the 
investigation of the marine flora of the coastline of 
India and Burma. The Andaman Islands, the 
Mergui Archipelago have also & rich vegetation of 
marine algz, chiefly composed of Caulerpa, Sargassum 
and Halimeda. The estaurine areas are marked by 
dense mangrove vegetation exposed to tidal action. 
On the west coast Ceriops Rozburghiana, A vecinnia 
alba are predominant. In the east, A. offloinalis, A. 
alba, Brugusera gymnorhiza, Rhisophora mucronata, 
Acanthus ilicifolius, Agecerus majus, Ceriops Ros- 
burghiana are dommant species. In the Sundribun 
down to Mergui Archipelago and farther south the 
two palms, Phan paludosa and Nipa frutioans 
form quite & strikmg feature along the shore and 
deltaic areas. The larger rivers do not as a rule 
support much aquatic vegetation; but during hot 
months some portions of the beds of the rivers 
partially dry up, forming shallow pools separated 
from the main body of water. These pools form good 
culture beds of algw. Stationary water in the form 
of natural or artificial lakes, jhils, bils, tanks, pools, 
puddles and swampy areas (ricefield swamps) occupy 
& considerable area of the lower plains of the two 
countries. These, due to favourable edaphic and 
climatio conditions, are full of aquatic and marsh 
vegetation. In this mass of crowded vegetation, four 
zones can be distinguished: (1) the bottom layer, 
which may be called the zone of the vital layer ; (2) the 
zone of rooted aquatics; (3) the zone of suspended 
vegetation, and (4) the rone of surface vegetation. 
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The inland brackish water plante are interesting, too. 
Buoh plante are often found in the plains of the 
cities near the sea, such as Bombay, Calcutta and 
Madras. The salt lakes of Calcutta retain a mixture 
of salt-water and freshwater vegetation in their 
swamps. 


Polyporaceous Fungi 

Taa behaviour of nuclei in the developing basidium 
of the higher i has only been studied intensively 
during comparatively recent years. It has been 
generally established for one or two agaricaceous 
fungi that two nuclei fuse in the yo basidrum ; 
the fusion nucleus divides, first by reduction division, 
and later by ordinary mitosis, to form the basidio- 
spores. Dr. 8. R. Bose adds weloome confirmation 
to this view, by showing that the Polyporacee 
posees a similar mechanism (J. Ind. Bot. Joc., 16, 
No. 8, 119-128; 1937). Eleven species of Poly- 
poe have been studied, and resulta are given in 

tail for each species. Basidia are very small in the 
pore-bearing fungi, but a sufficient number of stages 
hes been found to establish similarity of behaviour 
with other previously described Basidiomycetes. The 
mechanism of nuclear division 18 essentially similar 
to that of higher plants, though the chromosomes are 
too amall to be counted satisfactorily. Dr. Bose has 
recently published & paper on "Polyporaoee from 
Lokra Hills (Aseam)" (Ann. Mycologici, 85, No. 2, 
1987), in which he describes a number of species from 
an elevation of 5,000-10,000 feet. Many cosmopolitan 
fungi are included, and the &ooounte show that 
several polypores of te Europe and North 
America are found at this elevation in Aseam, but 
are absent from the plains of Bengal. Fomes fomen- 
tarius 18 & typical example of such distribution. 


A Dune Drainage System 

Mz. V. J. Carman has described an investigation 
made in 1933 to determine the nature of the water- 
table movements in the salt marshes of Scolt Head 
Island on the Norfolk coast (Mem. and Proc. Man- 
chester Lit. and Phil. Soc., Seasion 1986-37). The 
area selected was especially convenient for the experi- 
ment as there is & small artificial pond near the centre, 
and it was the rise and fall of the water in this pond 
that prompted the inveetigation. The information 
obtained showed that while the diurnal tidal move- 
mente did not sensibly affect the level of the pond, 
it rose appreciably and rapidly about’ 48 hours after 
every maximum spring tide which reached a height 
of 27 ft. above Hull datum and then fell slowly. 
Particulars were also obtained showing the direction 
of the drainage flow. These water-table movements 
have a profound bearmg on the plants which grow 
in the dunes and which, in order to tap the supply of 
fresh water known to float on top of the salt water, 
develop long roota. Without these periodic fluctua- 
tions of the water-teble many of the dune plants 
would not be able to exist in summer when their 
need of water is great. To this extent, it is suggested, 
the flora of dune hollows may be associated with 
and dependent upon the subterranean water supply, 
assisted possibly by some capillary action in the 
sand. The conclusions reached as a result of this short 
investigation agree with those of earlier research 
carried out at Blakeney Pomt, and are therefore 
thought to be representative of the conditions in 
dunes in this part of Norfolk. These are that no 
flow takes place until the high spring tide reaches a 
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certain minimum level, that then & rapid rise takes 
place after a lag of 48 hours and that, except at these 
very high tides, the water drains out along the line 
of least resistance following a shingle path to the 
shore. 


Meteorological Connexions between Greenland and Europe 

AT & meeting of the Royal Meteorological Society 
held on June 16, Dr. F. Loewe read & paper entitled 
*A Period of Warm Winters in Western Greenland 
and the Temperature SeeSaw between Western 
Greenland and Central Europe”. He referred to the 
studies of Grosse, Wagner and Scherhag on the 
marked change that has taken place in the climate 
of Greenland since about the beginning of the present 
century in the direction of milder winters and alightly 
warmer summers, resulting in & decrease of the mean 
annual range and therefore in & more oceanic climate. 
For example, the average difference between the 
extreme seasons from 1928-84 at Jakobshavn was 
19-5? C. compared with 24° C. for the period 1876— 
1934. A striking individual instanoe of winter 
warmth is that of the period January-March 1029 
when Jakobshavn temperature was 12-7? 0. above 
the 1876-1935 mean, and the coldnees of the same 
period in northern Germany (it was the coldest winter 
probably since 1880 and certainly since 1888) illustrates 
the see-saw of temperature with which the second 
part of the paper deals. This see-saw effect was 
pointed out by Hann so long ago as 1890, who 
observed that in the winter months the anomalies 
of temperature at Vienna and Jakobshavn were of 
opposite sign, but Dr. Loews finds that the contrast 
with west Greenland is greater for the region around 
the Baltic than’ for Vienna. He gives a table of 
temperature anomalies for the nine warmest and nine 
coldest winters at each of the three stations, Jakob- 
shavn, Breslau and Uppsala, for the period 1876-1980, 
and the correspondmg anomalies at the other two 
stations, which illustrates the effect very well. The 
54 Beta of figured contain only two years, 1916 and 
1930, with big simultaneous positive anomalies on 
both sides of the North Atlantic. The main reason 
for the see-saw is clearly to be found m pressure 
conditions between Greenland and Norway, high 
pressure tending to bring polar air down to the Baltic 
and tropical air up to West Greenland, and low 
preasure in the same area & reversed exchange of 
tropical and polar air. » 


Firoroform 


A xNoor amount of a substance which was 
bably fiuoroform, CHF, was obtained by Meslans 

m 1894 by the interaction of iodoform and silver 
fluoride. Ib was prepared in a pure state by Ruff in 
1936 by the interaction of iodoform with a mixture 
of mercurous and calcium fluorides. A. L. Henne 
(J. Amer. Chom. Soo, 59, 1200; 1937) has now 
deecribed a method suitable for larger scale prepara- 
tion. In this, bromoform is heated in a closed steel 
‘vessel with antimony fluoride (SbF,) and some 
bromine. This gives the substance CHF,Br, 
b.p.—14-6?. This is carefully purified and is then 
treated with mercuric fluoride in & similar apparatus, 
with special temperature control. The gaseous CHF, 
evolved is collected over water, condensed by liquid 
air and distilled through a condenser cooled at — 80°; 
CHEF, (b.p. —88:2?) passes on. The substance is very 
inert chemically and physiologically. Alkalis and 
acids are unaffected by it, bromine does not react in 


NATURE 


593 


bright sunlight, but fluorine reacta vigorously with 
formation of OF, and HF. The atomio distance 
between the carbon and fluorine atoms (as measured 
by L. O. Brockway) is 1-35 A. By the action of 
chlorine in bright sunlight, hydrogen is replaced and 
COIF, formed. This boils at —81-1° and, as CHF, 
boils at —82-2°, it is seen that in these compounds & 
replacement of by chlorine has caused a 
rise in boiling point of only 1°. 


Effect of Pressure on Phosphors 
Tr is well known that powdering & phosphor results 
in a diminution of the intensity of the light emitted, 


pare that ee ee eee ee 
intensity. 'a theory gives a satisfactory ex- 
planation of the effect of powdering. A comprehensive 
Investigation of the effect has now been made (N. 
Riehl and H. Ortmann, Ann. Physik., [v], 28, 556 ; 
1987). It was first shown that powdering does not 
affect the specific gravity of either zino sulphide or 
alkaline earth sulphide phosphors. An attempt was 
then made to determine the percentage of active 
centres which are rendered inactive by the effect of 
preegure, the work being confined to the zino, calcium 
and strontium sulphide -phosphors. The opinion is 

that the absolute effect of pressure was 
widely overstated in the earlier work, the reason 
being that the transparency of the prse pE 
layer was greatly decreased by powdermg. For a 
medium- phosphor it is estimated that the 
effect is only to reduce the intensity of the emission 
by 10 per cent, and this is near the limit of accuracy 
of the experiment. For an extremely finely powdered 
phosphor the diminution was only about 36 per cent. 
A rough estimation of the number of centres which 
come to the surface on account of the powder 
agrees well with the experimentally détermined 
decrease in intensity. 


Spectrum of Nova Herculis 


A-‘LAaRGs number of papers on the Pagine of 
Nova Herculis has appeared since the discovery of 
this star in 1934, but one of the moet complete and 
detailed accounts is that published recently by D. B. 
Mo in (Pub., Obs. of Unio. of Michigan, 6, 
No. 12). The method of presenting the observational 
material is worthy of note, smoe the author discards 
“that most deadly of methods of discussion: the 
day-to-day journal of observations” and divides the 
history of the nova into typical stages, with separate 
treatment of each stage as & unit. Day-to-day 
changes of more important characters are, however, 
to be found m the numerous tables or diagrams. 
Wave-lengths, identifications, intensities and radial 
velocities are given for each group of absorption or 
emission lines which occurred in the various stages 
considered, together with oritical accounta of the - 
main features typifymg each stage. It is impossible 
to summarize the many interesting results obtained, 
but special mention might be made of the anomalous 
behaviour of the Mg II line at 4481 A., which showed 
radial velocity changes at variance with those of all 
the other absorption lines. It is described as ‘‘one 
of the most remarkable enigmas of the Nova 
spectrum”. Some correlations are found between 
spectral changes and luminosity, and a tentative 
hypothesis is offered in which an interesting variant 
of the expanding shells hypothesis appears to give a 
satisfactory physical interpretation of the principal 
features observed. 
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The Relation of Growth Substances to Horticultural Practice* 
By Dr. M. A. H. Tincker, Royal Horticultural Society, Wisley 


UOH of our recent knowledge of plant hormones 

we owe to the Utrecht boteniste, whoee 
investigations led to the recognition of the nature 
and function of these substances. Earlier experi- 
ments carried oub with seedling cata showed that the 
shoot apex produced substances capable of regulating 
growth. When cut off and placed on gelatin, quantities 
exuded from the tips of the active substances pro- 
portional to the number of seedlings used for a fixed 
period of exudation. These substances could be 
transferred to other seedlings. A wide search was 
made for a ready source of these compounds, found 
to be present in small quantity m grain, pollen and 
leaves. Higher concentrations are available in urine. 

At the Leicester meeting of the British Association 
Prof. F. Kogl described the isolation and chemical 
recognition of auxin a and b. Their structure is 
complicated ; but with these two compounds & third 
active compound, hetero-suxin, was found. It is & 
simpler chemical, B-indolyl abetic acid, previously 
well known to chemists, 

Small quantities (5 mgm.) of indolyl acetic acid 
when applied in lanolin, & oonvenient solvent, to the 
young steme of tomato plante growing vigorously, 
cause within 24 hours twisting &nd bending of the 
petioles and stems, as unequal growth takes place 
on the two sides. This is a ready means of 
testing closely related and other chemicals. In a 
few days, roots appear from the stem, root initials 
also develop inside, clearly seen by cutting the 
stem longitudinally. Similarly, the production of 
roots may be induced in severed portions of planta, 
and this is the practical point, for vegetative repro- 
duction is thus facilitated. 

The paste method has been largely superseded by 
dilute solutions. Herbaceous or woody cuttings are 
taken with expanded leaves, their basal ends placed 
in the solution to a depth of an inch; owing to the 
loss of water in transpiration from the leaves, sufficient 
solution is taken up to induce subsequent root pro- 
duction when the cuttings are placed, after washing 
in water, in sand in propegating frames. 

The list of active chemicals includes the related 
indolyl butyric and indolyl propionio acids. The 
organic salts or esters of these acids are active, so 
are some of ther metallic salts such as sodium 
indolyl-acetate. Socatole has recently been proved 
active. Alpha and beta naphthalene acetic acid are 
very highly active, phenyl acetic and anthracene 
acetic acid are leas active. 

Although fairly closely related, iso-mdolmone is 
inactive. The substitution of sulphur for the nitrogen 
and hydrogen group in indolyl acetio acid very 
greatly reduces the activity. Although closely 
related to indolyl propionic acid, tryptophan is in- 
active; it may be a stage in the formation of the 
growth substance in Nature. 

The treatment causes: (a) more cuttings to form 
roota; (b) more roota to be formed on each cutting ; 


2 Bubatanos- of E pg to ernie Nl of. RM Dotis 
delrvered at Nottingham on September 3. 


(c) the active process (including a and b) to be 
accelerated. 


Amongst herbaceous plants, cuttings of I 
delphiniums, , violas and alpine p ox 
have shown accelerated rooting by treatment Pim 
pastes in lanolin and with very weak solutions. There 
is & tendency to damage delicate tissue by the use 
of solutions of too high a concentration; 1 part in 
80,000 or 40,000 perte of water is recommended for 
such cuttings. 

With holly, taken at the end of June and treated 
with indolyl, acetio acid, 1 part in 10,000 of water 
for 24 hours, half the cuttings rooted in 6 weeks 
whilst none of the controls, placed in water for 
24 hours, rooted in this time. With Viburnum 
Oarlesii, cuttings taken at the end of July and 
treated with alpha naphthalene acetic and others, 
with indolyl acetic, 1 part in 10,000 of water for 


24 hours, roo took place rapidly. In ten days, 
the active taking place inside the stem split 
the outer layers Cuttings of Ceanothus deniatus - 


taken m jate No November produced roota in January, 
and Myrtus communis taken in January 
rooted in & month. Stimulation may occur at a 
season of normal quiescence. 

Species and varieties of heather (Brioa) responded 
quickly to alpha naphthalene acetic acid, Pieris 
formosa taken in late August and Gaultheria 
oumbens have given favourable resulta. ith 
Rhododendron 85 per sent of the cuttings 
treated in alpha naphthalene acetic acid and indolyl 
acetic acid, 1 in 20,000 for 48 hours, rooted in three 
months, whilst only 5 per cent of the controls form 
roote. Other plants tested include species of Buddleia, 
Camellia, Deuizia, Escallonia, Hydrangea, Pernstiya, 
all of which showed favourable results by these 
methods. Even with the more recalcitrant genera 
and species some encouraging results have already 
been obtained. Further resulta are reported in teste 
made by horticultural and chemical firms, and at 
other research stations and laboratories. These 
greatly extend the list of species in which root forma- 
tion has been accelerated. Certain species may yet 
prove quite unresponsive but the indications are to 
the contrary, provided the time of year and con- 
centration of solution can be correctly selected. 

The concentrations are surprisingly low, for fre- 
qe, lin 40,000 of water is effective. It appears 

certain ad hoo testa that there is a critical con- 
centration below which little or no activity is in- 
duced. Twice the length of time for uptake from & 
solution half ag concentrated may not be so effective 
as & stronger solution used for the given time. 

Po solution on to the sand before inserting 
cuttings i8 not recommended, as bacteria interfere. 
Freshly made solutions should be used as moulds 
pod bacteria may contaminate them if kept. Since 
the solutions are not stable in light, storage in coloured 
and opaque vessels at higher concentration is reoom- 
mended. . 

The success obtained has been quickly appreciated 
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by chemical manufacturers and by horticulturaliste. 
There &re now & number of solutions readily available 
on the market in many countries. 

Thus it is seen that investigations, primarily of 
botanical interest, dealing with fundamental problems 


r 


The Teaching of Geology in Schools 


BT over two years ago, &t the Norwiah meeting 

of the British Association, Section C (Geology) 
appointed a committee to report on questions affect- 
ing the teaching of geology in schools. A short report 
was presented at the 1986 meeting of the Association, 
and, at the suggestion of members of Section L 
(Education), an extended report giving detailed pro- 
poeale was prepared for the Nottingham meeting. 
These reporte were discussed in a joint meeting of 
Sections C and L, at which Mr. H. G. Welle presided, 
on Beptember T. 

The views of the geologists were explained by Prof. 
A. E. Trueman, who opened the discussion, Prof. G. 
Hickling, Prof. W. W. Watts, Prof. L. J. Wills, Sir 
Lewis Fermo- and Prof. P. G. H. Boswell. It was 
pointed out that, while geology bas never figured 
very prominently in school curricula, many pupils 
were formerly introduced to it, for example, on field 
excursions, by teachers who had received some train- 
ing in the subject, but that few intending teachers at 
present are encouraged to include it in their university 
or college courses. While appreciating something of 
the difficulties of the overcrowded curriculum, it was 
felt that geology should be more widely inoluded in 
school courses. The Committee did not prees ita 
claims in competition with any other subject; in 
general, while it wished to secure the inclusion of 
some outlines of geological knowledge in all science 
courses in secondary schools (for example, as & part 
of schemes of ‘general science’), it only asked, in 
addition, that geology should be included as an 
optional subject at more advanced stages. The 
inclusion of some geology in the scheme of informa- 
tive education outlmed by Mr. Wells in his address 
to the Education Section was noted with keen 
satisfaction. 

Both the cultural and utilitarian aspects of geology 
were emphasized. It is one of the richest of cultures, 
stimulating & broader interest m the outside world 
and increasing the appreciation of scenery. On the 
other hand, it is an eminently useful science with 
numerous and obvious applications in mining, 
engineering and ture. It was that 
geology should form an essential part of the school 
curriculum in mining and industrial areas, partly on 
account of its economic importance, partly for the 
wider interest it would give to later life. 

The syllabuses proposed by the Committee are 
intended only as suggestions, and great elasticity of 
treatment appears to be desirable in the case of 
geology even more than in other sciences, the bias 

e arrangement of the various topiœ depending 
i on the location of the school. 

the senior elementary schools there is more 
opportunity for variety of treatment, and a rather 
practical bias is suggested. Dr. W. K. Spencer 
deecribed some of the work carried out in such schools. 

The Jack of any courses in geology in most schools 
was held responsible for the present dearth of tramed 
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of plant docu have quickly led to resulta of 
much interest and value to the practical man; 
showing once more the ae arg science and ita 
discoveries to everyday life, to industry and to 
recreational pursuits. 


` 


geologists ; Prof. Hickling and Prof. Watts pointed 
out that while the supply is thus restricted. the de- 
mand for geologista is increasing. It was emphasized 
that there are attractive careers in this field for a 
number of men of ability and good physique. 

Two teachers who took part in the discussion 

rather different pointe of view. Firat, Mr. 
James Davies, one of the few teachers who are 
actually teaching geology in secondary schools, 
indicated the nature of his courses. In pleading for 
a wider adoption of geology he spoke of the attractive- 
nee] of the subject and said that there is nothing 
more inspiring than leading a party of young people 
over hill and dale (his school is in South Wales). 
As an example of the chance of a beginner in geology 
making new discoveries, he mentioned the first 
recognition of & marine band in the Ooal Measures 
by one of his pupils. In his school, both geology and 
MS pod in the curriculum. On the other 
O. Spery, speaking as a teacher of 
goography, expressed fears that the introduction of 
logy into the time-table could only mean the 
disnlagament of geography. He agreed, however, that 
a well-balanced course of geography must include 
many lessons of a geological nature, for “geography 
teachers must borrow a great deal", and he thought 
it & great alka for teachers of that subject to 
have some geological training. 

Mr. Wells agreed with Mr. Spary that the teaching 
of geology as & specific subject is not highly desirable 
until an advanced stage in education is reached, but 
thought that reference would nevertheless be made 
at earlier stages to the geological record when teach- 
ing biology, and to physiography in teaching geo- 
graphy. He went on to inquire what constitutes 
geological training when the biological and physio- 
graphical sides are taken away. In reply to these 
questions it was insisted that palmontology and 
physiography are branches of geology, and while it 
may be convenient to treat them m relation to other 
subjecta in the curriculum, it is desirable that the 
pupils should know that they are then learning 
geology. Anxious as they are to see their subject 
taught in schools, geologists would much prefer to 
have it taught under its own name. 

In the course of the discussion, there was no real 
criticism of the view that geology should be taught 
in schools; there was, however, this differance of 
opinion as to whether it should appear as & separate 
subject except at more advanced stages (for example, 
at the Higher School Certifloate stage). The inclusion 
of the subject as & part of a course in ‘general science’ 
would possibly be the most satisfactory solution in 
many schools, up to the stage of the School Certificate, 
as the Committee had recommended. 

In connexion with the discussion, Prof. H. H. 
Swinnerton arranged an interesting exhibit to show 
& course of simple experimental work in geology 
suitable for schools. 
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Fossil Man in Minnesota* 


T is probable that there is no skeleton .of ancient 
man of which the circumstances’ and conditions 


of discovery have been more carefully documented ^ 


than that of the skeletan found in the ancient glacial 
lake deposits, now known as “Lake Pelican", beneath 
Minnesota Highway No. 30, near Pelican Rapids, on 
June 18, 1981 (see Natunn, Feb. 27, p. 865). Prof. 
A. E. Jenks, in his detailed account of the akeleton, 
has been careful to secure statements from all who were 
concerned in the discovery of this skeleton ; and the 
facta were further checked by & re-excavation on the 
gite, in which the circumstances received further coon- 
firmation by the occurrence of more fragments of the 


The skeleton was unearthed at a depth of some 
twelve feet in the course of repairs to a recently 
made road, when & mechanical excavator was 
noticed by the workmen to have crushed a clam 
shell. A closer examination revealed the existance 
of a skeleton, which on removal proved to be virtually 
complete. One tooth, lost after discovery, is missing, 
as are the nasal and some of the smaller bones, such 
as those of one hand and the feet. ` 

Minnesota is the centre of an area of some thousand 
miles in extent which, as a xone of terminal moraines 
and & ‘driftless area, would have been peculiarly 
favourable for the existence of glacial man. The 
ancient glacial lake system to which belang the 
depositas in which the skeletal remains were found 
is of late Pleistocene date. This area would have 
been readily acceasible to early man en: America 
by either the Arctic coast or the Yukon valley, and 
thence coming south-eastward along the Mackenzie 
Be Se On ee a 
thereafter in a generally eastward direction along 
the Missouri River. Hence access could readily be 

i to the various centres in America in which 
forms of aboriginal culture developed later. 

The skeleton as a whole, as already mentioned, is 
very complete. It is that of a sub-adult female of 
about fifteen years. The bones are mineralized, and 
little affected by the silt in which they lay. There 
can be no question of & modern burial, and the 

ition is that the young woman was drowned 
in glacial Lake Pelican about half a mile from the 
foot of the glacier, poasibly having fallen through 
the ice. 

The characteristics of the cranimm are not dis- 
tinctively primitive in type, except in the backward 
extension of the skull and the ‘houseboat’, shape, 
which is also characteristic of the Australian and 
s The oephalio index, 77-09, distinctly meso- 


ings of mankind. The cranial vault shows a 
number of primitive characters, of which the more 


the Frankfort plane, and the flatness of the nuchal 
area. A number of unique or unusual features are 
shown, such as the U-shaped grooves of the occiput 
and the columnar form of the bases of the pterygoid 
processes. 

The face as a whole shows an important primitive 
characteristic in the marked alveolar 
combined with mid-facial orthognathism. In this 
ib most closely resembles neanthropic pelmolithio 
Europeans. In other measurements and indices the 
resemblance is nearest to the Mongoloid and White 
groups. As contrasting with oertain Amerindian 
groups, ib is both higher and narrower; yet it is 
within the group means of Algonkins, and in breadth 
within the range of the Siouan group. In orbital 
index the specimen falls with the Mongoloids ; while 
the interorbitel breadth and index are Mongoloid. 
The nasal index is closest to the White, yet oertain 
of the Mongoloid groups have similar, indices. The 
forward thrust of the malars is Mongoloid ; while the 
mandibular index ia closer to that of the Australiana 
than of any other living race. 

The teeth exhibit important primitive characters, 
They are absolutely large in every respect. In the 
relative length of the lower molars the third is the 
greatest, which gives them a unique formula. The 
cusps of none of the molars show any reduction in 
number, and they retain the primitive crown patterns. 
The shovel-shaped upper incisors, th ohar- 
acteristic of the modern Mongoloids, seem to be a 
primitive character. 

The stature as computed from the long bones is 
1,582 mm. (Manouvrier) or 1,540 mm. (Pearson). This, 
on Manouvrier's method, is slightly above the 
average for females generally, which is 1,530-1,589 
(Martin). The figure is above the Mongoloid average, 
which is generally lower than European and Negro. 

Artefacts were found with the remains. The clam 
shell crushed by the grader has been identified as 
Lampsilis siiiquoidea. As this lay above the frontal 
bone it may have been part of the headdress. An 
antler , broken at the time of discovery, lay 
to the t of the right humerus, and has been 
fiestas tn ast of Gs ica on UE ee eee 
an elk antler. It is 196 mm. in and had been 
fashioned by a coarse cutting implement. Its butt 
end is perforated. A conch shell dant was found 
among the ribs and vertebrs in the abdominal area. 
At the second re-digging of the is Scio adeat 
of turtle carapace were recovered, also ts of 
antler, metatarsal of a loon, toe’ bones of a bird’s 
foot, a wolf's tooth, and the calcaneum of & rodent. 
The whole possibly was a ‘medicine’ outfit. 

The general deductions are that the skeleton 
named “Minnesota man’ has been found geologi 
documented in undisturbed sediment of late Pleisto- 
oene origin in the area immediately east of the Big 
Stone Moraine of the Wisconsin glacier; and that 
the measured and observed morphological characters 
of this skeleton proclaim it to be & primitive Homo 


Mongoloids, and e in west central Minnesota 
about twenty thousand years ago in late Pleistocene 
times. 
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Naval Architecture and Engineering 


SAILING yacht, being designed to attain the 
highest speed speed without the usual restrictive 
commercial considerations, provides an opportunity 
for the development of the ideal form of hull. If this 
is nicely balanced, the yacht keeps her course when 
heeled over, whereas if, on heeling, she tends. to 
change course, she becomes a difficult boat to steer 
and can be described as unbalanced. In “A Law of 
Hydrostatics and ita Influenoe on the Shapes of 
Sailing Yachts”—a paper read at the spring meeting 
of the Institution of Naval Architects held-in March— 
i Rear-Admiral Alfred Turner dealt with 
this question of balance. On heeling, the hull dis- 
places an unsymmetrical volume of water, and may 
be considered as resting on the line of centres of 
buoyancy described as the metacentrio shelf. This 
line does not form a plane curve; it may be very 
irregular, and from its irregularities there may arise 
a variable tendency to alter course according to angle 
of heel. The author investigates this by poising 
transparent paper patterns of & set of qroas-sections 
and, after setting out Bouquer’s law of balance 
with oe modifications, explains, by reference 
to the ics of some thirty-six vessels of 
Ton diagrams are given, the rules he bas formu- 
la 

In another paper, “The Development of the Two- 
stroke Cycle Oil Engine", read at this seasion, Mr. 
W. 8. Burn, treating the subject from the marme 
point of view, explained ite advantages over the 
four-stroke type in offermg a cheaper, smaller, 
lighter and more efficient unit. The feature of 
first importance in its design is the evolution of a 
satisfactory method of scavenging, & proceas which 
has to be completed during the small movement of 
the piston and the small interval of time in which the 
exhaust ports are open. By means of a set of dis- 
grams illustrating successful systems in use, the 
author explained their merita and classified them as 
uniflow or double-flow types. Scavenging being 
satisfactorily provided for, the two-stroke engine is 
shown. to t, in other respecta, a simpler problem 
for the er owing to the greater freedom in 
rers. combustion chamber, the cylinder head 
and piston crown, on each of which useful comment 
was made. 

Marine steam boilers have, in the, pest, been 
regarded as immune from what is known as ‘caustio 
embrittlement’, but as in recent years a few cases 
have occurred in which the shells were found to be 
seriously affected and were condemned as unfit for 
further service, the problem has demanded the 
attention of marme engineers. The term is more 
Picturesque than accurate, but the nature of the 
attack is characteristic and well defined, taking the 
form of intercrystallme fracture due to chemical 
action occurring only at the seams where two sur- 
faces are in contact, and when the water is strongly 
alkaline and low in sulphates. The cracks follow the 
grain boundaries and are not transorystalline as in 
the case of fractures. These pomts were 
' illustrated by photomicrographs m à paper entitled 
‘Note on the Chemical In Fracture of 
Riveted Jointa in Boilers” read by Dr. 8. F. Dorey, 
in which also he showed how the cracks in several 
jointa examined were found to extend along the lines 
of rivet holes and along radial lines from these holes, 
invariably on the faces in contact. 
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While these results have always occurred in cases 
in which caustic soda was present, recent investi- 
gations that the actual cause is the presence 
of sodium te in the soda or other chemicals used 
in the boilers. As soda was used in boilers long 
before caustic embrittlement was ken of, the 
author thinks that possibly some di in the 
method of manufacture of soda during the last thirty 
years may account for it and suggests that particulars 
of thie enalyain Of tho borli sup plies at koda iay ive 
some hint. He advises that care should be 
that nothing containing sodium silicate should be 
used in the treatment of boiler water and that, where 
soda is necessary, no more should be used than will 
maintain a neutral condition. 


Science News a Century Ago 


The Morse Recording Electric Telegraph 

Ox October 8, 1837, Samuel Finley Breese Morse, © 
the American artast and professor of the “Artas of 

" gt the New York City University, filled in 

the United States Patent Office a ''Caveat" oom- 
prising: ‘‘Ist, & system of signs by which numbers 
and consequently words and sentences are signified ; 
2nd, a set of type adapted to regulate and com- 
munioate the signs, with cases for convenient keeping 
of the type, and rules in which to set up the type; 
8rd, an apparatus called. & port-rule for regulating 
the movement of the type-rules, which rules by 
means of the type in their turn regulate tho times 
and intervals of the passage of electricity ; 4th, a 
Tegister which records the signs permanently ; sth, 
a dictionary or vocabulary of words numbered and 
adapted to this system of telegraph ; 6th, modes of 
laying the conductors to them from injury.” 

Morse was born in 1791. He was the eldest son of 
Jedidiah Morse (1761-1826), “the first American 
geographer”. Educated at Yale College, he deter- 
mined to be a painter, and at the Royal Academy in 
London in 1818 exhibited his picture ‘The Dying 
Hercules”. During 1829-82 he paid his second visit 
to Europe, studying art in France and Italy, and 16 
was on his passage home in the sailing ship Sully 
that, after a conversation on the possibility of 
sending eleotrio currents along wires, he conoeived 
the "Morse code”. He had little scientific know- 
ledge, but at the New York City University was 
assisted by Leonard W. Gale, professor of chemistry, 
who was acquainted with the work of 

On September 4, 1837, with an apparatus made 
by Morse, a continuous dispatch was effected in the 
inn of V-shaped lines inscribed on a paper fillet, 
consisting of the numbers “215—36—2—68—112— 
04—01837" which, interpreted by a numbered 
vocabulary, made the phrase “successful experiment 
with electric telegraph, September 4, 1837". Early 
in 1888, Morse discarded the numerals and employed 
an alphabet of ‘dots and dashes’. 


The Thermo-electric Light 

In the London and Edinburgh ‘Philosophical Maga- 
sine of October 1887 is & communication from 
Francis Watkins, a partner in the firm of Watkins 
and Hill, opticians and une rar instrument 
makers, of 5 Charing Cross, in which he says: “I 
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hope you will allow me to make ‘known in your forth- 
publication a fact in thermo-eleotrioity 

which I have observed since my last communication 
to you, and which I believe has not been noticed 
fo peas m this Ge any other country. 

en ee e OE 
one bismuth &nd one antimony, 
grains and measuring 0'5 of am noh long and 0-18 
i , when their extremities were unevenly 
heated, I have obtained with a Henry's flat ribbon 
Sige TAT RUDI. end Palen ee 
“T have had the pleasure of sho 
ment to MM. De la Rive, odes dori a 
and I need not add that these distinguished philo- 
sophers were much delighted on seeing the thermo- 
electric light Eiai by & single peir of metallic 
elements.” 


Medical Mission to China 


Tum folowing announcenient is contained in the 
British and Foreign Medical Review of October, 
1887: ‘The London Missionary Ponny is desirous 
of finding medical men’ adapted to execute ite 
benevolent designs for the improvement of the vast 


attractive. In a scientific point of view China 
presente a fleld of observation of great variety and 
extent. With alight exceptions the state of medical 
knowledge is extremely low and defective, and not- 
withstanding their inordinate national vanity, many 
of the inhabitants are beginning to recognise the 
superiority of in this as in many other 
departments. A competent endowment of medical 
science and more especially a talent for operative 
and ophthalmio , would be a sure passport of 
popularity DAR under such circumstances ; 
and we can y imagine & situation more calou- 
lated to excite and gratify the honourable &mbition 
and philanthropio feelings of generous and adven- 
turous work." 


"Ihe Medical Literature of Norway. 


Tax following extract is taken from a in the 
British and Foreign Medical Review of October, 1837, 
by Prof. Frederick Holst, profeasor of medicine at 
the Royal Frederick’s University at Christiania : 
“The medioa} literature of Norway is but of small 
extent, and will probably always continue such m 
proportion to the population ; as the latter is not 
great, the medical ers are but few, and the 

of the country is understood by very few 
out Scandinavia. eure aera neither the 
medical man who might feel inclined to come forward 
a8 an author, nor the bookseller who is able to under- 
take the cost of prmting the work, has the same 
encouragement as in other countries. It would there- 
fore be unjust to oonsider the paucity of literary 
productions in that country as a proof of the in- 
competence of its medical men. The facilities of 
communication with other countries makes them 
pretty soon acquainted with foreign publications on 
‘ subjects in their department; and in Norway there 
is no well-informed practitioner who does not take 
one or more of the best foreign medical journals, 
and procure the more important works by foreign 
medical writers. The medical works that have 

in Norway have, in almost every instance, 
been called forth by i occasions, or possess 
merely & private or local interest 
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Societies and’ Academies 
- Dari 
Academy of Sciences, July 26 (C.R., 205, 265—800). 

NrixonA OmzgmoHkorr: The solutions of a system 
of linear finite difference equations of the first order 
with constant coefficients. 

Jaan Lupay : Discussion of the problem of Dirichlet. 

Forka Opqvist: Complete equations of equili- 
brium of thin elastio skew layers. 

Gnmomnamas CAnrÁNI: The dissociation constants of 
d-glucoascorbic acid and of its product of oxidation 
by iodine. The absorption ultra-violet spectra of 
d-gluocoascorbic acid. 

Haner Moussu, Micuun Magar and Gnonane 
Wrrtrorr: The Raman spectra of the two forms of 


pees pentechloride. From the study of the 


tra of Sa a ton rr ae in the 
iquid states, it ig f that this substance 
has two distinct molecular forms, changing from one 


possesses the try of & trigonal 
Prec: the Raman spectrum of the solid form can 
in more than one way. 'The Langmuir 
foie (POL)-*CE is consistent with the resulta. 

Moisa Naumann and PAuL Touraxin: The dis- 
sociation of peroxides and the cold flame of hydro- 
carbons. confirming the theory of 
Alvazov and Neumann on the formation of cold 
flames during the oxidation of hydrocarbons, the 
intermediate oxidation product being a peroxide. 

Mrrm. Arroa Lacovret: The volumetric micro- 
estimation of oxygen (ter Meulen method). 

Farr Frangoi and Mure. Manm Looms Daz- 
WAULLH : The isothermal decomposition of the nickel 
peroxides. 

DINAH ABBAGAM and Yvas Datx: The fixation 
of hypochlorous acid on phenylbutadiene and the 
isomerization of the corresponding epoxide into 
phenylorotonaldehyde. 

Mom Poorrvas and Mrrm. Brawoa TGHOUBAR : 
The action of O,H,MgBr and of MgBr, on the oxide 
of dimethylstyrolene. 

EpovARD Roon : The Oligo-Miooene of the southern 
slope of the Moroccan Haut-Atlas. 

Rumi Annan and EDGAR AUBERT DE LA Roa: 
The presence of the Pliooene at the island of Malekula 
(New Hebrides) 

Danm AucsR: Complex pulsations of the action 
current produced in Niiella by the action of certain 
buffer substances. , 

Ronmgr Eomsvix and ARTHUR Beuna: Ureides 
and free urea, the degradation of the purins in Soja 
hispida. 

Yvas Le GRraND and Eughwm QEBLEWIOZ : 
Fluttering in lateral vision. 

Ezxsmsr Fournmav, M. and Mia. Jaoquas 
Trtrovs., Fapmeico Nrrrr and Dana Bover: 
The chemicothera: ococcic infection by 
di(p-acetylaminophenyl) sulphone (13997). 


Calcutta 
National Institute of Sciences of India, August 27-28. 
R. N. CHoPRA : Therapeutics of antimalarial drugs. 
A. O. BANHRJMH: Urban malaria in the United 
Provinces. 
R. B. Lat: Methods of forecasting malarial 
epidemics. 
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FaornAWo pm Murro: Malaria in Portuguese India. 

R. Smwrog Warre : Physical factors in mosquito 
eoology. 

W. O. Swear: Irrigation and malaria. 

T. A. CUBBY: Flood and flush schemes in Bengal. 

F. O. Gurmrmw: Surface and subsoil drainage. 

B. G. MABILLAMANI: Irrigation and malaria in the 
Madras Presidency. 


M. O. T. IvaxcAR : Topography of land in relation 


to malaria. 

P. San: Anopheles ludlowis survey in and around 
Caloutta. : 

GQ. C. CuaTrTERZ7EH : Malaria and ite relation to 
agriculture in India. 

M. K. ARDI: Antimalarial o in Delhi. 
B. A. Rao: Control of anopheline breeding in 


pir channels by Paris green. 
D. Smxg4 : Drug prophylaxis in malaria by the 
use of quinine and plasmoquine in the field. 

K. V. KuimwAN: The spleen and resistance to 
malaria and hemoglobinuria. 

K. L. CHOWDHURY : M ito control in Caloutta. 

G. O. CHATTHRJHE : Larvivorous fish. 

S. L. Hora : Larvicidal fish. 

R. N. CHoPRA: Experimental studies on ape 
malaria with reference to ita use in therapy for 
nervous conditions. 

B. B. Drxsurr: Pharmacology of plasmochin with 
Special referenoe to ita action in pregnancy 

K. V. KnmiHwAN: Biochemical changes in the 
blood of monkeys developing malarial ob- 
inuria and their significance in the etiology and 
treatment of blackwater fever in man. 

B. M. Das Gurra : Transmission of P. wet to man. 

M. O. T. IxsscaR: Naturel parasites of mos- 
quitos in Indis. 

B. L. Hora and K. K. Nam: 
nutrition of Panohax 

A. G. Frags: Observations on the bionomics of 
Panchax 

H. N. Ray: The development of bird malara 
parasites in endothelial cells. 

D. N. Roy: Salt water rossi as a malaria carrier. 

M. N. Dm: The pathology of malarial spleen. 


Observations on the 


Moscow 
Academy of Sciences (O.R., 15, No. 6-7; 1987). 


I. M. Vixrograpow: Representation of an odd 
number as & sum of three primes. 

D. MmwÉov: The series of orthogonal functions 
limited in -their totality. 

A. A. Ivanov: The most probable orbit of the 
small planet (122) Gerda, from observations at thirty- 
four itions from 1872 to 1984. 

M. KuEkHNBXIJ: Fundamental formule for. the 
calculation of elements of a trajectory of the centre 
of gravity of & projectile. 

V. FunDUJHv: A method of acoustical design of 
rooms equipped with loud speakers. 

B. Lorserrz : Exxpermmental investigations of rever- 
beration optimum for different cies. 

W. W. SHovurasxm: The prineip of the mon- 
soon theory. 

L. A. Tormann and V. BvwawovsSEi: A 
fluorometer based on the effect of Debye and Sears. 

K. 8. Lzarrkov: Experimental verification of the 
Thomson formula. 

N. B. Kunwaxov, G. B. Box and I. N. Lersiixov: 
(e and polyhalite in salt deposits of the Soviet 

nion. 
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V. I. Nixonía3sv, O. K. Jawarzeva and V. D. 
PorzAxov: The potassium deposita on the right side 
of the Volga and in Kalmykia. 
I. I. and V. I. GoRnEMYKIN: (l) 
Hydroxylamine-pyridine compounds of bivalent 
platinum. (2) Oxidation of hydroxylamine com- 


The reactions of rare earths and 
allied i elements with pyrogallol, gallia acid and 
morphine (5). 

A. I. Zurro : Influence of temperature contrasts 
on the frequency of lethal mutations in Drosophila 


A. M, GROBSSMAN : The elimination of super- 


.numerary chromosomes in Zea mays. 


I. Sokorov: The chromosomes in the spermato- 
genesis of the domestic ass. 

V. I. Tovannrpskiy and T. L. Riyono : Hormon- 
ization of seeds. Treatment of seeds with a solution 
of equine urine, known to contain substances of 
hormone nature, resulted in an increase in the yield 
of grain up to 60 per cent. 

B. 8. Zaxganov : The problem of vernalization of 
Perilla. 

T. T. Dewopenxo and N. P. Maeryxov: The 
effect of the oemotio pressure of soil solution on the 
yield and composition of sugar-beet. 

T. T. Dzxrp5xNxo and V. P. Gorrz: The influence 
of light on the inflow of nutrient substances in plants. 

N. V. Nassonov: The effect of the subcutaneous 
insertion of epithelial, oeseous and muscular tissues 
on the surrounding tigsues in axolotls. 

L. V. Porméanv:, The determination of a re- 
generating extremity in axolotl. 

A. M. VasiuTOÓKIN: Some derivatives of the 
epithelial framework of the thymus gland of an 
amphibian. 

A. A. Vorrxuvió: Morphogenetic activity of 
different parte of the hypophysis. (8) The influence 
of different zones of the anterior lobes of h hysis 
on the thyroid gland of Amphibia. (4) Inhibition 
of metamorphosis of tadpoles by the substance of the 
"eoeinophilous xone" of the anterior lobes of the 
hypophysis. f ; 

B. M. Anpronov: Giganiella Sars and its strati- 
graphic importance in the Lower Carboniferous 
deposits of the middle course of the Ishim River. 


Rome 
National Academy of the Lincei (Atti, 25, 149-196; 
(1798. 


E. BouruNr: Construction of surface elements 
starting from curvilinear elements. ` 

G. Giora: A method for calculating distortion 
effects in telegraph and telephone wires. 

W. Buasonxs: Invariants of complexes. 

E. BogroLorri: Moutard’s quadratics and the 
canonic bundle. 

R. CALAP80 : Same surfaces of the third and fourth 
order. 

W. Domsrm: Continuous case of chain prob- 

G. ARRIGHI: Observations on the Newtonian 
motion of any two masses. 

L. Marrnesnii: Luminosity of the images which 
appear in a telescope. 

G. OoauraLINI: Gamma radiations of polonium- 
beryllium. 

A. BARONI : Non-existence of bismuthous bromide, 
BiBr,. - 
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State Intervention and Agriculture 


TATE intervention in & particular industry is 
one of those subjects which most probably 
would have been rejected by the Council of the 
British Association had it not happily decided to 
include within ite ambit the interactions of science 
and the life of the people. It is true that this 
development tends to bring the sciences into closer 
touch with economics and politics, but one day 
economics may be established as a fully inductive 
science, and knowledge obtained by impartial 
scientific inquiry will be the basis of political action. 
State intervention is increasing everywhere, and 
for reasons which are not far to seek. Industrial 
and social relations generally have multiplied so 


greatly and become so exceedingly complex that. 


only a supreme authority can co-ordinate them. 
An industrial system based upon the law of the 
jungle is no longer regarded either as ethical or 
efficient. Morality has not kept pace with material 
progress, and the basest uses are being made of 
some of the fruits of science and invention. The 
view that the functions of the State should be 
reatricted to protecting its citizens against external 
aggression and maintaining justice between them 
is‘ still valid if we accept a wider connotation of 
the word ‘justice’. Probably most of us now oon- 
sider it right that the State should control the 
conditions of industrial competition; that -it 
should abolish privilege as a right to which no 
corresponding function is attached ; that it ahould 
so far as possible give equal opportunity to all; 
and many think that it should secure to every 
worthy citizen a sufficiency of the basic necessaries 
of life—wholesome food, clothing, shelter and 
facilities for re-creating mind and body. 


Opposed to this growing recognition of the need 
for extended State action is the inborn longing 


for individual freedom, ‘and one of the major 
problems of civilization is how to reconcile the 
freedom required for individual development and 
self-expression with the restraints which the State 
must impose to save itself from anarchy and dis- 
ruption, and to give every citizen a fair deal. No 
one with any faith in the future believes that 
these two ideals are fundamentally incompatible. 
Science, art and industry provide the knowledge 
and the means for attaining a full, free and happy 
life; and yet it eludes us—probably because the 
necessary emotional stimulus is lacking. The older 
religions no longer seem able to impart this 
stimulus. Oan devotion to high ideals of conduct 
and attainment take their place ? Man began by 
being a slave to his environment; he acquired 
the elements of freedom when he learned to adapt 
himself to it, and to co-operate with his fellows ; 
his freedom grew as science taught him how, in a 
measure, to control his environment ; it will grow 
still more as he learns to control himself and 
develop a social conscience. Laissez-faire is on ita 
death-bed ; -State intervention, regulative, oon- 
trolling or dominating is taking ite place. To many 
it is a necessary evil, but it will persist so long as 
individuals and communities play a lone or selfish 
hand. The ecclesiastics who demand a ‘change of 
heart’ are right: “The solid ground of nature"— 
like patriotiam—is not enough. 

The incongruity of State regulation or control 
and personal freedom, in relation to agriculture, 
was well brought out by Mr. J. M. Cale in his 
presidential address to Section M (Agriculture) of 
the British Association. As assistant secretary to 
the Department of Agriculture for Sootland, his 
pronouncements were necessarily guarded, but 
it was clear that, although he recognizes the 
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inevitability of State'intervention in existing cir- 
cumstances, he deplores its extension, believing with 
the fourteenth century poet, Barbour, that ‘“Free- 
dom is ane noble thing”. Liberation, if only partial, 
waits on the return of economic prosperity, and 
the road thereto lies in securing for farmers a fair 
share of the home market, and in inducing them 
to eat of the fruite of education and research. The 
personal factor, he is convinced, is still extremely 
important, and the progressive farmer is usually 
the last to seek aid from the State. 

The trouble here is that it has always been found 
difficult to induce farmers, as a class, to adopt the 
innovations indicated by scientific research (Aus- 
tralian farmers took to the use of superphosphate 
twenty-five years after its value had been demon- 
strated). Great Britain possesses some research 
institutions of the highest class and a goodly 
number of well-equipped agricultural colleges and 
farm institutes, yet farmers fail to take full advan~ 
tage of them. We have some of the beet farmers in 
the world, but, according to high authorities, our 
general standard of farming is relatively low. In 
recent years farmers have had to contend with 
very low prices for their produce, and many of 
them have not been able to afford the purchase of 
new equipment; but prices are now better, and 
the time now appears opportune for making an 
organized effort to ‘put over’ to the rank and file 
of farmers the practical resulta of recent research. 
Farm-equipment, seed-dreasing, grasaland manage- 
ment, fertilizers and composte, ensilage, grass- 
drying, and farm socountancy are all subjecta in 
which progress has been made and to which the 
farmers’ attention should be directed. This quee- 
tion is of very wide import and might well be 
discussed at a future meeting of Section M. 

No one will deny that the Ministry of Agriculture 
has been alive to the hardships and responsive to 
the importunities of farmers; with its aid the 
production of sugar-beet has increased from 102,000 
tons in 1923 to 3} million tons in 1936—7, and that 
of wheat by 44 per cent since 1932. It is now 
extending ite protection to growers of barley and 
oate, and—what is more important—is coming to 
grips with the fundamental problems of maintaining 
the fertility of the soil, by paying half the delivered 
cost of lime and one quarter that of basic slag ; 
and improving the health of livestock, by 
instituting a vastly extended veterinary service. 
Less directly, the Government has assisted agri- 
culture by fathering the establishment of marketing 
boards for milk, potatoes, hops and bacon, and of 
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& commission for fat cattle. These boards have, 
in the main, succeeded in enabling producers to 
get better prices, in mitigating the effecte of 
violent price fluctuations, and in controlling the 
quality of certain marketed produce. On the other 
hand, some of the schemes are exceedingly oom- 
plicated and require an army of officiala and 
employees to work them, whilst the oriticism is 
often heard that consumers’ interesta have not 
been adequately safeguarded ; for example, the 
price of milk for liquid consumption is held to be 
excessive. In Germany the oost of distributing 
milk is stated to be only about one half of what 
it is in Great Britain, so that by adopting a system 
of State control from cow to consumer similar to 
the German, we might save £10,000,000 a year on 
this item alone. Nothing appears to have been 
done to reduce the lamentable ‘spread’ between 
producers’ and consumers’ prices, and the con- 
viotion is growing that the Government must be 
driven to tackle the general problem of distribution 
and oonsumption, and to institute a census 
forthwith. 

So far governmental efforts have appeared to 
concentrate on symptoms and palliatives rather 
than on radical cures, and legislation has been too 
piecemeal. Desperate diseases require desperate 
remedies, and that no doubt is one reason why 
Sir Daniel Hall, in the inter-seotional disoussion at 
Nottingham on ‘Planning the Land of Britain", 
advocated the nationalization of the land, and 
why Prof. R. G. Stapledon has come reluctantly 
to the same conclusion in regard to the improve- 
ment of our upland pastures. Another urgent 
problem the solution of which is defying the 
efforts of the Government, is how to reconcile the 
demands of home farmers with those of producers 
in the self-governing Dominions ; and no solution 
to the problem of increasing our supplies of home- 
grown food to make us seoure in time of emergency 
is yet forthcoming. 

These and other problems confronting agricul- 
ture and the community are of such magnitude 
and complexity that no one expects them to be 
resolved overnight. They transcend the ability of 
individuals and are therefore rightly passed on to 
the State. Many of them are of international 
moment, and most of them bear direct relation to 
the riddle of how to raise the purchasing power of 
the masses so as to give them a higher standard of 
life. The important thing is to rule out drift. Social 
change, like all change, is ineluctable, but it can be 
controlled and directed towards social betterment. 
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Ionospheric Disturbances, Fadeouts and Bright Hydrogen 
Solar Eruptions 
us 
Dr. D. F. Martyn and G, H. Munro, Australian Radio Research Board 
„A. J. Higgs and Dr. S. E. Williams, Commonwealth Solar Observatory, Canberra 


R some months we have been recording daily 
the equivalent heights and reflection coefficienta 
of the F, region of the ionosphere, for radio 
frequencies near to the critical penetration fre- 
quency of the region. Under these conditions, the 


10 7 
mo /s. 





hours Eastern Australian Standard Time, is re- 
produced in Fig. 1. For reasons of lack of space, 
only the most marked period of the disturbance, 
between 0932 and 0955 is shown in the figure. 
The heights and intensities are recorded for 


‘Intensity measured in this direction 


Eastern Ausirallan Standard Time 
Fig. 1. 


EFFECT. OF BRIGHT HYDROGEN MRUPTIOMN ON EQUIVALENT HEIGHTS AND ECHO INTHNHITIMS 
FROM F, REGION OF IONOGPHNAH. VISUAL OBSERVATIONS WITH BPHOTROHELIOSOOPM IN 
Ha SHOWED BRIGHT SPOT BHTWAEN 0022 amp 0040 HoUns E.A.S.T. 


reoorded quantities are exoeptionally sensitive to 
small changes in the electron density of the F, 
_ region. 

Examination of our resulta reveals the frequent 
occurrence of a type of disturbance which has the 
following definite features : 

(a) the equivalent height rises sharply in a 
period of a few minutes ; 

(b) the intensities of the reflected echoes de- 
crease at the same time as (a) ; 

(e) after some minutes the heights decrease and 
the intensities return to normal ; 

(d) although the disturbance may now be said 
to have ended, the F, region is left higher than 
before, although the F, electron density has 
returned to ita original value, as evidenced by the 
separation of the ordinary and extraordinary 
magneto-ionic components, and other testa. 

The record of a typical disturbance, which 
oocurred on May 15, 1937, between 0920 and 1005 


periods of 24 minutes each sucóeesively, on fre- 
quencies of 9-76 and 10-7 mo./seo. The ground 
wave appears along the lower edge of the diagram, 
ite intensity being measured by the breadth of the 
trace downwards and to the left, according to a 
technique as yet unpublished. It is sean that the 
ground wave is very weak for the lower frequency, 
while at 0945 and 0950 the ground wave on the 
higher frequency appears specially strong. The 
latter circumstance is due to the observer in- 
creasing the sensitivity of the receiver in an 
unavailing attempt to record echoes at this fre- 
quency. At 0932 are seen strong echoes from the 
F, region at equivalent heighte of 400 and 295 km. 
These are respectively the ordinary and extra- 
ordinary components into which the wave is split 
by magnetic double refraction in this region. The 
doubly reflected echoes are seen above. The 
intensities of these echoes are indicated in the 
manner described above for the ground wave. 
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It is seen that the equivalent heighta rise steadily 
until 0948, when the ordinary wave has penetrated 
the region while the extraordinary echo is of much 
reduced intensity. At 0955 the intensity of the 
extraordinary component is almost normal, but 
the equivalent height is now 365 km., which is 
much greater than obtained before the disturbance 
commenced. The intensity of the ordinary com- 
ponent returned to its normal value at 0957, and 
the heights returned to normal at 1005. On three 
occasions, namely, at 1250-1330 April 24, 1140- 
1220 May 25, and 1200-1300 June 11, the disturb- 
ances, while exhibiting all the characteristic 
features described above, were so pronounced that 
echoes practically disappeared. On each of these 
occasions, reference to the La Perouse receiving 
station of Amalgamated Wireless Australasia, 
Ltd., revealed that a fade-out of all signals from 
short-wave transmitting stations throughout Aus- 
tralia had occurred, while only a few overseas trans- 
mitters were heard, with greatly reduced intensity. 
` It is clear, therefore, that so-called ‘fade-oute’ 
are due to particularly strong ionospheric disturb- 
ances of the type described above. 

The-non-return of echoes from the ionosphere 
can be due to (a) a reduction of the electron 
density in the reflecting region, or to (B) an 
increase of ionization in an absorbing region. It 
is clear from the above that («) does not occur 
in the F, region. For example, the disappearance 
of echoes on the higher frequency in Fig. 1 must 
be due to this cause. Caloulation by well-estab- 
lished methods’, of the reduction of the reflection 
coefficient before penetration occurs, reveals, how- 
ever, that the observed reduction of ionization in 
F, ia not by iteelf sufficient to &ooount for the 
observed reduction of echo intensity. 

We have obtained further information on this 
point from records showing equivalent height- 
frequency curves, which have been obtained 
automatically at half-hourly intervals with equip- 
ment formerly deecribed*. On some occasions, 
when a disturbance has been observed in progress, 
the operation of this apparatus has been quickened, 
80 that it measured the ionisation densities of the 
various reflecting regions E, E., F,, F, at five- 
minute intervals. From the auxiliary data ob- 
tained in this way it has been found that almost 
simultaneously with the reduction of ionization in 
the F, region, there occurs an inorease in the 
ionization of the absorbing D region below 100 km. 
This is clearly shown by the weakening, and 
occasional complete disappearance of the E (and 
F) echoes obtained on low frequencies, although 
these echoes may be received almost unimpaired 
on higher frequencies. 

It has been shown by Dellinger’ and others that 
fade-oute sometimes occur almost simultaneously 
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with bright hydrogen eruptions on the solar disk, 
although only & small fraction of observed eruptions 
appear to be effective in this connexion. We find 
strong evidence that every solar eruption obeerved 
at the Commonwealth Solar Observatory occurs 
almost simultaneously with an ionospherio disturb- 
ance of the type deacribed above, although only a 
fraction of these disturbances are large enough to 
cause a complete ‘fade-out’. Thus of forty-four 
eruptions observed during March—June 1937, forty- 
one were observed or estimated to begin within 
ten minutes of the beginning of an ionospherio 
disturbance, while only three eruptions produced 
no observable disturbance. It is further to be 
observed that, in the latter three cases, the 
eruptions followed closely after the ocourrence of 
an earlier eruption which did produce an iono- 
spheric disturbance. It appears likely, therefore, 
that in each of these three instances the ionosphere 
had not recovered from the effecta of the earlier 
disturbance sufficiently to respond to the second 
eruption. 

It is clear that all these effecta must be due to 
sudden bursts of ultra-violet radiation from the 
eruptive ares on the solar disk. In many cases 
the results show that the normal D region ioniza- 
tion is more than doubled during an eruption, 
although the eruptive area may be less than 


'1/2,000 of the solar disk. It is clear, therefore, 


that the effective ultra-violet radiation from the 
eruptive area increases by a factor of some 
thousands during an eruption. Observations with 
the spectrohelioscope during eruptions show that 
the intensity of the first emission line of the 
Balmer series of hydrogen (H,) increases by a 
factor of about ten in the eruptive area, but 
similar observations in the ultra-violet are, of 
course, unobtainable owing to atmospherio absorp- 
tion. 

We find very strong evidence that the major 
effects produced in the ionosphere during an 
eruption are due to solar emission of the Lyman 
resonance line L, (1215-6 A.) of hydrogen, which 
must be emitted in great intensity from the 
eruptive area. 

No hydrogen radiation other than L, is capable 
of penetrating the earth’s atmosphere to the depth 
of the D region, but Hopfield‘ has shown that 
air hag just the necessary transparency over a 
limited spectral region around the wave-length of La. 
Moreover, no solar radiation capable of directly 
ionizing oxygen or nitrogen is capable of penetrating 
to the D region. Chapman and Price* have pointed 
out, however, that the oxygen atom in the 18 
state resonates to L, radiation (if a few angstroms 
wide) and is raised to the 1P state. If a collision 
occurs in this state, it can lose an electron and 
0-75 electron volts, thus reverting to the normal 
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state of ionized atomic oxygen. For this to happen 
it is obviously neceasary that the life-time of the 
atom in the 1P state must be comparable with, or 
greater than, the mean time interval between 


collisions. This condition is satisfied in the D ' 


region, where the electron collision frequency is 
approximately 5 x 10! per second. It is not Hkely to 
be satisfied in the # or higher regions, so that we 
should not expect increased ionization in these 
regions due to L, radiation. The abundance of 
oxygen atoms in these regions is beyond doubt. 

The decrease of ionization density in the F, 
region during an eruption is also explained by the 
great increase in L, radiation. The radio date 
show conclusively that the region, and the atmo- 
sphere below to some yet undetermined level, is 
considerably heated and expanded during an 
eruption. This is evidenced by the pronounced 
rise in the real height of the F, region during an 
eruption, by the reduction of the density of the 
ionisation in this region, by the comparatively 
rapid recovery of the F, ionization due to rapid 
cooling of the very hot F', region, and by the slower 
recovery of P, height due to the slower cooling 
of the less hot regions below. The work of G. H. 
Godfrey &nd W. L. Prioe, which is in oourme of 
publication, shows that in the absence of water 
vapour these regions would reach an i 
temperature of 8,200° K. due to the absorption by 
oxygen of solar ultra-violet radiation of wave- 
lengths about 1450 A. It is the presence of water 
vapour, in concentration of about one part in ten 
thousand by volume, which keeps the temperature 
down to the values between 1,000° K. and 2,000 K. 
which are found experimentally by Martyn and 
Pulley* in the F, region. 

It has been recently shown by Rathenau’ that 
water vapour shows strong absorption bands at 
the wave-length of L,, such absorption leading to 
dissociation of the H,O molecule into H and OH*. 


Geographical and 


JOINT discussion between members of 
Section E (Geography) and Section H 
(Anthropology) was held at the British Association 
meeting at Nottingham on the subject of geo- 
graphical and cultural regions. The primary object 
was to clarify the concepts of regional divisions 
of the earth’s surface from various pointa of view. 
A large measure of agreement on the funda- 
mentel principles of regional division from the 
point of view of the geographer was revealed. Ita 
essential object is to distinguish different environ- 
ments, and there was no divergence from the view 
that the most permanent contrasts, and those most 


NATURE 


605 


It is clear, therefore, that the strong L, solar 
radiation during an eruption must dissociate much 
of the water vapour present in the upper atmo- 
sphere, so leading to higher equilibrium tempera- 
tures in the ionosphere. The application of 
Godfrey and Price’s calculations shows that these 
temperatures are attained in a few minutes, and 
leads to a detailed explanation of the observed 
phenomens in the F, region during an eruption. 

"The origin of the numerous ionized levels of 
the ionosphere is still unknown, progress having 
been impeded by lack of knowledge of the solar 
radiation in the ultra-violet. The assumption of 
black body radiation in this region only increases 
the difficulties of interpretation by providing an 
infinite variety of ionizing radiation. It is a fortu- 
nate circumstance that the increased radiation 
during an eruption is confined to relatively few 
wave-lengths, with La almost oertainly pre- 
dominant. We believe that the study of the 
behaviour of the ionosphere while the sun is pro- 
viding increased energy at these relatively few 
wave-lengths must greatly increase our knowledge 
of the normal structure of the ionosphere, and of 
the normal solar ultra-violet radiation. With this 
object in view we are now studying the effects 
of solar eruptions on the #,, E,, F, and G regions, 
in all of which smaller but appreciable changes 
ocour. 
This work is published by permission of the 
Radio Research Board of the Commonwealth 
Council for Scientific and Industrial Research, and 
of the director of the Commonwealth Solar 
Observatory. 
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Cultural Regions 


important in relation to human life, aro determined 
by natural factors (position, physical features, 
structure, climate, soils and vegetation). The total 
complex of conditions characterizing the personality 
of any such ‘environment region’ is, however, im 
practically every case profoundly modified by 
man, who must himself be included as one of the 
creative factors. Entirely ‘natural’ regions are now 
comparatively rare; for example, it was pointed 
out that very little of the tropical forest of Africa 
is in & true sense primitive. Subject to this quali- 
floation, the concept of major natural regions, as 
worked out at the beginning of the century by 
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Prof. Herberteon of Oxford, is of great and lasting 
value. 

It is important, however, to distinguish two 
aspects of regional division. Regional schemes 
such as that of Herberteon are generic in character. 
A type is defined, based on fundamental criteria 
of climate and other factors, and ite distribution 
over the earth’s surface examined. All the repre- 
sentatives of the type broadly resemble each 
other in these particular respects and their ‘in- 
trinsic conditions’ are comparable. But generic 
classifications of this kind cannot take into acoount 
the factor of geographical orientation, which in 
ita influence on the evolution of human societies 
and the moulding of the genre de vie is often quite 
as important as the intrinsic conditions. The 
Sahara and the Atacama in Herbertson’s scheme 
both belong to the category of hot deserta; but 
the geographical position of the Sahara between 
the Mediterranean lands and tropical Africa has 
profoundly influenced the evolution of ita trading 
societies and differentiated ita human life from 
that of the Atacama. So, too, while there is a 
‘Mediterranean’ type of climate, vegetation and 
production, which is found in five or six widely 
separated parte of the world, the Mediterranean 
region of the Old World in the sum total of ite 
conditions and in its geographical setting has no 
real parallel elsewhere. 

Thus, apart from generic classifications, the 
attempt is made by geographers to distinguish 
what may be termed epecific regions with & par- 
ticular location and a combination of conditions 
found nowhere else. There are different ‘orders’ 
of such regions, ranging from the pays of France 
(Beauce, Brie, eto.) to such large concepts as 
‘Western Europe’. When over wide areas there is 
found a particular set of intrinsic conditions in 
oombination with a very definite geographical 
orientation, we have distinctive theatres of human 
life which are characterized by a series of closely 
linked physical and human phenomens. Examples 
of such large ‘human provinces’, if the phrase may 
be allowed, are North China (north of the great 
climatic, vegetational and economic divide of the 
Tsin-ling shan), the Lower Yang-tze Basin (below 
the Gorges) and South-East China (south and east 
of the Nan-ling and its continuations). In such 
attempts to define large specific regions it is often 
novvssary to recognize transitional zones and to 
admit that human agency, as in the case of the 
North German Lowlands in recent times, may 
change considerably not only the intrinsic conditions 
but also the value of the geographical orientation. 

The discussion at Nottingham on the concept 
of cultural regions and their relationship to 
geographical divisions of the earth’s surface was 
mainly negative. On the ground that race, 
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religion and language are all unsatisfactory and 
dangerous as criteria, several of the anthropologists 
present were unwillmg to admit the validity of 
the concept of cultural regions, except in respect 
of limited areas defined in terms of material 
culture-traita such as those which Mr. Clark 
Wissler has determined for aboriginal North 
America. Owing to ite isolation and comparative 
immunity from new waves of cultural influance, 
Pre-Columbian North America presented a more 
favourable field than Asia or Africa for the eetab- 
lishment of relatively stable culture-complexes 
broadly corresponding to natural ‘food-regions’. 
But even these passed through many phases and 
interacted in complex ways before the final disinte- 
gration caused by the advent of the white man. 

Admitting the foroe of these contentions, the 
question remains whether it is not still legitimate 
and indeed important to distinguish regional types 
of civilization. A notable passage in Mr. R. F. 
Hudson's scholarly work on ‘Europe and China” 
is worth recalling: 


“There is a hierarchy and 
alities in accordance with d community 
or separateness in cultural inheritance. There is 
the supreme nationality which is mankind. Within 
this greatest whole are the few great unities formed 
by oontinious dominant traditions of original 
civilisation, and within these again are the many 
lesser groupe, determined mainly by present 
spoken language, which are the only ‘nations’ 
known im ordinary speech. 

“Europe .and China are nations of the first 
division of mankind: they are t continuities 
of historical development which may embrace 
many distinct languages and political unite. . . . 
The real unity m each case has been one of cultural 
tradition. Europeans are all peoples and states 
deriving their dominant cultural f orm directly or 
indirectly from Hellenism, Chinese those d 
it from the ‘Chinese’ empire of the Hwang-ho 
basin in the first millennium B.O.” 

Is it denied that, inspite of the complexities and ' 
new ideologies of the modern world, there are still 
certain “great unities formed by  oontinuous 
dominant traditions of original civilisation" 1 Is 
it no longer valid to make the distinction between 
the European and the Chinese type of civilization 1 
Has not the real unity of China been in a broad 
sense ‘cultural’? Or, if ‘culture’ must be used in 
@ more restricted sense, what other term should 
be employed to express & unity that has been 
immensely powerful and yet has been neither 
national nor political? These questions may be 
asked with full consciousness of the intricacy of 
modern civilization and the possibility of rapid 
change in cultural affinities such as seems to be 
illustrated by the Turkish national State since the 
Great War. P. M. Roxsy. 
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Chemistry of Building Materials 


AT tho meeting on September 7 of Section B 

(Chemistry) of the British Association, there 
was a symposium on “The Chemistry of Building 
Materials". After an introduction by Dr. B. E. 
Stradling (director of the Building Research Station), 
pepers were preeented by Dr. F. M. Lee (Building 
Research Station) on “Some Problems in the 
Study of Hydraulio Cemente", Dr. J. 8. Dunn 
(Imperial Chemical Industries, Ltd.) on "Calcium 
Sulphate Plasters; Setting, Retarders and Acceler- 
ators”, Mr. F. H. Clews, Mr. H. H. Macey and 
Dr. G. R. Rigby (British Refractories Research 
Association) on “Some Important Properties of 
Olay”, and Dr. D. G. R. Bonnell (Building Research 
Station) on “Some Problems connected wi 
Porous Building Materials". 

Building presenta an excellent example of & 
traditional industry in the stage of transition to 
an applied science. It is an industry founded 
originally on craft and based on rules of experience 
which have become enshrined in traditional 
methods. To the older building materials such as 
timber, stone, burnt clay and lime, there has been 
added in modern times & host of new products, 
whilst the demand for speed and economy in 
building has resulted in numerous changes in 
methods. These-changes have often been in the 
nature of extensions and modifications of tradi- 
tional processes, but they have been made without 
that full knowledge of the reasons for the success 
of the traditional methods which is necessary if 
development is to have a sure basis and to be 
other than the slow and costly traditional method 
of trial and error. Modern conditions have 
necessitated, therefore, not only the examination of 
the newer materials and , but also the 


study of the traditional materials and of the reasons. 


for the suocesa of the traditional methods. 

This is well exemplified in the oraft of the 
plasterer. The production of lime was formerly 
a local industry, and the craft by long experience 
had become adapted to the properties of the local 
materials. The modern development of large-scale. 
production has led to the wide distribution of 
materiala which, though outwardly similar, differ 
in properties from those to which the craftsman 
was acoustomed. Calcium sulphate plasters have 
been added as an additional plastermg medium, 
but materials of this class, differing widely in 
properties, and in the methods necessary-for their 
suocesaful handling, are distributed under trade 
names giving no clue as to the type to which they 
belong. The substitution of Portland cement 
mortar for lime mortar in rendering and stucco, 


again without adequate appreciation of the very 
different properties given to the finished product, 
haa been a very common cause of trouble. 

As was pointed out by Dr. Stradling, the crafte- 
man in lime and plaster oontrols a chemical 
reaction of which he knows nothing. While work- 
ing with materials in which he had long experiance, 
the craftaman could produce excellent work ; 
with materials of different physical properties and 
rates of reaction, however good these materials 
might be, there entered factors to which he was 
unaccustomed, and of which he had no warning, 
and his craft suffered in consequence. 

The problems in building to-day are, however, 


with not only due to insufficient knowledge of the 


fandamental properties of ite materials of oon- 
struction, but also, and in considerable degree, to 
insufficient dissemination of the existing knowledge 
among architecte, builders, engineers and crafte- 
men. Whilst research on materials is now pro- 
ceeding at & rapid rate in many countries, the 
need for further education in the building industry 
is only too olear. 

The discussion at the meeting of Section B could 
inevitably only oover a small part of the field 
indicated by ita title, but it sufficed to bring 
forward many interesting problems. 

Apart from the metals and igneous rocks, all 
building materials are porous and capable of 
absorbing water to some extent. Changes in 
moisture content, not only on first drying, but 
also in subsequent use, produce accompanying 
changes in volume and in other physical properties 
such as strength and elasticity, while the move- 
ment of water, carrying soluble salts in solution, 
gives rise to surface efflorescence and to decay of 
masonry and brickwork. The change in volume 
is responsible for much of the cracking found in 
buildings. In practice it is relieved to some extent 
by the ability of materials to creep, or undergo 
plastic deformation under load. Though much 
work has been done on shrinkage and creep, there 
is still need for further study of moisture move- 
menta under conditions of restraint, such as 
normally oocur in building. The general phe- 
nomenon of volume change in porous solids has 
as yet interested chemiste relatively little though 
it offers a promising field for research. The-work 
of Meehan and Bangham on the expansion of 
charcoal by sorption of gases and vapours is 
suggestive in this connexion. 

Calcium sulphate plasters can be grouped gener- 
ally into the hemihydrate and the anhydrite types, 
the latter being produced by the burning of gypsum 
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at relatively high temperatures or from the natural 
mineral. The system calcium sulphate- water is 
of the simplest binary type, but despite much 
work since Lavoisier’s origina! contribution in 1765, 
the problem of the dehydration producta of gypsum 
has never appeared fully solved. It has usually 
been considered that the partial dehydration of 
gypeum resulta in the formation of the hemi- 
hydrate, CaSO,. 4H,O, but Dr. Dunn reported that 
the crystal form of this compound remains un- 
affected, with but minor changes in the lattice 
constante, with water contents ranging from 0 to 


“ 


0-65 molecules of water. It is considered probable, : 


therefore, that there is a xeolitio series with 
30880,.2H,0 and CaSO, as end members. Plasters 
containing the so-called hemihydrate usually re- 
quire to be retarded as otherwise their rate of set 
is too rapid for normal use in building. Two 
types of retarder can be distinguished, one reducing 
the rate of nucléus formation and the other acting 
similarly, but, in addition, modifying the habit of 
the gypsum crystals, giving & relatively'slower rate 
of growth along the c axis. The rate of set of 
anhydrite plasters is very slow and, in praotioe, 
an addition of an accelerator is required. In 
general the hydration is accelerated by sulphates 
of the alkali and other metals, but the most 
effective catalysts are those combining an alkali 
metal sulphate with the sulphate of another metal 
such as zino, the effect being more than additive and 
an optimum ratio existing for the two sulphates. 
The alkali metals &ocelerate the growth of gypsum 
crystals most at right angles to the c axis, while 
zino sulphate is more specific for growth parallel to 
that axis. This observation takea the explanation 
of the action of a two-component catalyst one 
stage forward, but the problem of how each catalyst 

Though the most obvious property required in 
a coment is that of developing strength, in practice 
this presents few problems compared with those 
arising from volume change and physical and 
chemical decay. The heat of hydration of Portland 
cement, which may amount to a hundred calories 
per gram, is & source of considerable trouble in 
concrete structures of large maas. The internal 
temperature in concrete dams, for example, may 
rise as much as 50° C. above the original tempera- 
ture of the materials, and the thermal contraction 
which takes place during subsequent cooling is the 
Main cause of cracking in such structures. The 
production of cements with a reduced -heat of 
hydration, and their utilization in recent work, 
such as Boulder Dam on the Colorado River, 
U.S.A., can be traced baok to the much increased 
knowledge of the constitution of Portland cement 
which has resulted from phase equilibrium studies 
on many of the oxide systems involved. 


NATURE 


` 


OCTOBER 9, 1937 


The relative properties of vitreous and crystalline 
phases of the same gross composition is & matter 
of much interest in cement technology at the 
present time. During the burning of Portland 
cement, some 20-30 per cent of the mass passes 
into the liquid condition, but the extent to which 
this liquid crystallizes on cooling, or supercools to 
form a glas, probably varies considerably. There 
is evidence that unexplained differences in pro- 
perties of cements of similar composition and 
fineness may havo their origin in variations of this 
kind, 

Clay is amongst the oldest of the raw materials 
of building and it has been succesafully moulded, 
burnt and used for some thousands of years with- 
out any scientific knowledge of ita chemical oon- 
stitution or physical properties. A oertain degree 
of control was, however, formerly exerclaed by 
Acte of Parliament. In 1477, in the reign of 
Edward IV, an Act required that the clay ahould 
be dug before November 1, turned over before 
February l and not used before March 1. Even 
Bo late as the reign of George IL, there came an 
added requirement that the olay should be turned 
between February 1 and the time of moulding of 
the bricka.' The reduction or, in some cases, entire 
elimination of the time of weathering of the raw 
olay, together with the speeding-up of drying and 
other processes, have created many new technical 
problems. The large-scale production of burnt clay 
products demands, therefore, if it is to be conducted 
on economic lines, a degree of control both of 
materials and processes which was quite foreign 
to the older small-scale industry. 

The mineralogy of raw clay hes made striking 
advances in recent years, but the chemical changes 
which occur on burning are still & matter of oon- 
troversy. Plasticity, that physical property by 
which olayd are characterized, remains a much con- 
fused subject. In many of the experimental 
methods used for ite determination in the clay 
industry, properties other than plasticity enter, 
and a return to methods which are fundamentally 
simple, such as the measurement of deformation 
in torsion or tension, appears necessary. Problems 
of drying play a large pert in manufacture, and 
most manufacturers use unnecessarily long drying 
periods as an insurance against losses by cracking. 
This could be avoided by the application of 
adequate knowledge of the properties of a olay. 
The temperature of drying is important, there 
‘being a temperature at which the safe rate of dry- 
ing is & maximum; the tendency to crack is 
greater above and below this temperature. It 
appears that the decrease in viscosity of water 
with rise in temperature is offset at the higher 
temperatures by the decrease in the tensile strength 
of the olay. F.M. L. 
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The British Association and the Indian Science Congress 
A Scientific Delegation to India 


VANS for & scientiflo delegation 
from Great Britain to India this winter &re 
nearing completion. The Indian Science Congress 
Association, which holds annual meetings in 
different parts of India of individual scientific 
workers and others, and functions much on the 
lines of the British Association for the Advancement 
of Science, is approaching the celebration of ite 
jubilee (twenty-fifth) seasion at the meeting to 
be held in Calcutta in January next. The 
Association invited the co-operation of the British 
Association in forming a representative visiting 
delegation from this country and others, and the 
General Committee of the British Association 
eagerly &ooepted the invitation, which was, in 
effect, to make a new use of the mechaniam of the 
Association, and one which is felt to suggest far- 
reaching implications. It is common knowledge 
that the British Association has sometimes held 
ita own annual meetings overseas, at tho invitation 
of Dominion Governments and institutions. But 
it has never before been asked to co-operate ih 
organizing & scientific delegation apart from its 
own annual meetings—and if this can be done for 
India, why not for other parte of the Empire in 
which conditions would not permit of & meeting 
of the Association on ordinary lines + But this is 
to anticipate: the present notice is concerned 
with the Indian meeting. 
It was arranged with the Indian Science Con- 
Association that invitations should be 
extended, through and by the British Association, 
to a large number of eminent scientific workers in 
Great Britain, in part on nominations received 
from India, and for the rest on representative 
standing in the British Association. The Indian 
Association itself has invited certain representa- 
tives from foreign countries, and also from Great 


‘Britain in a few departments of work which find 


more prominent places in the Indian Association 
than in our own. Lord Rutherford accepted the 
Indian Association’s request to preside over the 
joint congress, to the immense satisfaction of both 
British and Indian colleagues. The total number 
of the party, including delegates and persons 
accompanying them, is 94 at the moment of 
writing; but this is subject to some addition— 
not, it is to be hoped, to subtraction. 

The programme in India is being arranged by 
the Indian Science Congress Association, and the 
presidenta of the sections for the meeting are all 
residents in India ; but the visiting delegates may 


-include Madras and Bangalore. 


be expected to take an active part in the pro- 
ceedings. The meeting in Caloutta will run from 
January 3 until January 9, and will be preceded 
and followed by tours through India, during 
which visite will- be paid to various university 
and other centres of scientific interest, and it is 
understood that some of the visiting delegates will 
be invited to lecture. 

The great majority of the visiting party will sail 
on the P. and O. steamer Cathay on November 26 
(or will overtake her at Marseilles by leaving 
London on December 2) and are due at Bombay 
on December 16. Two days will be devoted there 
to reception and sight-seeing, and the party will 
then leave in a special train or trains in which 
they will live, strenuously no doubt but in the 
best of comfort which the Indian railways can 
provide, for the next twelve days. In the course 
of this journey they will visit Hyderabad (by the 
special invitation of the Nizam’s Government); 
Agra, Delhi, Dehra Dun, and Benares, besides 
intermediate points of interest, where scientific 
and university institutions in particular will be 


‘inspected. There will be some opportunity for 


short journeys from Calcutta before the meeting 
of the Congress, including field excursions to the 
ooalfields, Tatanagar, Darjeeling, ancient ‘Gaur’, 
the Sundarbans and the Assam oilfields, and 
after the meeting & further tour is planned to 
Many of the 
delegation, however, having special interests and 
contacts i India, will substitute for this second 
tour’ individual visita to various places, and 
full facilities will be given to them to do so. 
Nor will the whole party be gathered together for 
the homeward voyage, though a substantial pro- 
portion of it will return from Bombay on the 
8.8. Sirathaird, which will bring passengers to 
England on February 8, or a few days earlier by 
the overland journey from Marseilles. 

The fund necessary in connexion with this 
ocoasion has been raised partly by the Indian 
Association, partly by the British Association 
from interested firms and individuals at home, 
and partly by means of a contribution from the 
funds of the British Association itself, which last 
is additional evidence, if any were needed, of the 
full appreciation of the importance of the occasion 
by the Council and General Committee of the 
senior body, as well as of the high compliment 
paid to it by the Indian Association in inviting ite 
co-operation. 
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Obituary 


Prof. V. L. Kellogg 


Iw the death of Vernon Lyman Kellogg, which 
took place at Hartford sanitorium (Conn.) on August 
8 last, the United States loses an eminent citizen and 
one who was a leading figure in the scientific life of 
that country. Born at Emporia, Kansas, in 1867, he 
‘graduated at the University of Kansas in 1889 and 
at Cornell University in 1891. His acadamio training 
was primarily as a zoologist and was continued in 
Paris and in Leipzig. 

Although a man of broad zoological intereste, 
Kellogg’s scientiflo papers were almost entirely oon- 
cerned with entomology. For a few years ho taught 
that branch of the subject at Kansas University and 
afterwards he became professor of entomology and 
lecturer in bionomics at Stanford University. In 
1908 he married Mise Charlotte Hoffman of Oakland, 
California. Durmg his long period of tenure at 
Stanford, he was closely associated with the late 
David Starr Jordan, in collaboration with whom he 
wrote several books on diverse aspects of general 
zoology. 

Kellogg’s career at Stanford University virtually 
came to an end with the advent of the Great War. It 
was through the inftuence of Herbert Hoover that 
Kellogg was seconded for work in connexion with the 
American Relief Commission in Europe. Here his 
organizing capacity found scope, and he rapidly 
came into prominence owing to the leading part he 
performed in the Commission’s activities. From 1917 
until 1919 he was director in Brussels of this Com- 
miseion for Belgium. His labours, on behalf of the 
benevolent efforts made by the United States, took 
him also to Poland and to Russia. The services 
which he rendered in organizing relief and other 
measures, during and after the War, received recog- 
nition by the bestowal upon him of decorations by 
France, Belgium and Poland. 

On returning to the United States, Kellogg re- 
signed his position at Stanford University, which he 
had held from 1894 until 1920. He had lately become 
permanent secretary of the National Research 
Council, an office which he administered until he 
retired from the poet at the end of 1981. Kellogg's 
main interests were no longer in academic work, and 
he embarked upon what had been described as his 
period of greatest influence and accomplishment. In 
his capacity as secretary he played a major part in 
organizing the National Research Council. Being 
also a member of the National Academy of Sciences, 
& trustee of the Rockefeller Foundation and a member 
of ita executive committee, and of other bodies, he 
was able to do much towards moulding the trand of 
scientific activities in America. Prof. R. A. Millikan, 
writing in Sctence of September 8, recounts that 
about 1980 Kellogg found himself to be the victim of 
an incurable malady known as Parkinson’s disease 
(paralysis agitans). The fortitude with which he 
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faced this sentence, with unimpaired mind and 
failing body, won the admiration of personal friends. 
He only missed by a few months attaining his 
seventieth birthday. 

Kellogg's contributions to entomology were in 
taxonomy and anatomy. For a number of years he 
was the leadmg authority on bird parasites or Mal- 
lophaga. His other papers were chiefly concerned 
with the structure of Diptera, and he also made a 
special study of the family Blepharocerids and their 
larve. His monograph on this group, and also that 
on the Mallophaga, formed parts of the “Genere 
Insectorum". His writings also include anatomical 
and other articles on Lepidoptera. Most of his papers 
were short, but they usually brought to light new or 
interesting features. His books were of a more 
general character and included “American Insects”, 
1904; “Evolution and Animal Life" (with D. S. 
Jordan), 1907; “Darwinism To-day”, 1907; ‘“Econ- 
omic Zoology and Entomology” (with R. W. Doane), 
1915; “Mmd and Heredity”, 1023; "Evolution", 
1924, and several others. ` > 

During the War years, and shortly afterwards, 
Kellogg wrote various books of a different character 
—they were inoidental to that upheaval in Europe 
and had particular reference to ita political and 
economic outcome. These writings made his name 
familiar among his countrymen as that of a notable 
exponent of those times. A. D. how. : 


Mr, F. C, Thompson 


FaRmpHRiCK CHARLES THOMPSON, lecturer in the 
Leather Industries Department and research assistant 
in the Procter International Research Laboratory of 
the University of Leeds, died on September 4 at the 
age of forty-six years. He received his early educa- 
tion in & Leeds secondary school and then followed 
the honours course in pure chemistry at the University 
of Leeds, graduating m 1911. Two years later he 
obtained an honours degre’ in the chemistry of 
leather manufacture, and in the same year was ap- 
pointed to the staff of the Leather Industries Depart- 
ment as assistant lecturer and demonstrator under 
the late Prof. H. R. Procter. 

In 1918, Mr. Thompson became research assistant 
in the Procter International Laboratory and in 1928 
was made a lecturer in the Leather Industries 
Department. He carried out a great variety of 
investigations on subjects connected with the appli- 
cations of protein chemistry to leather manufacture 
independently and in association with Prof. H. R. 
Procter, Prof. D. MoCandlish and Mr. W. R. Atkin, 
& fellow lecturer in the Department. Recently, in 


-collaboration with Mr. Atkin, he re-wrote Procter’s 


"Leather Chemists Pocket Book", and this revised 
enlarged edition is generally regarded as the standard 
analytical text-book for the leather chemist. 
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Mr. Thompson was an authority on the application 
to probleme of the leather trade, of electrometric and 
oolorimetrio titration of reactions and was frequently 
consulted by workers in other branches of applied 
science. In recent years he collaborated with Dr. J. 
Gordon of the Leeds Medioal School in research work 
upon the oomplex subject of immunity, where Mr. 
Thompson’s knowledge of protein chemistry proved 
useful, and several joint papers have been published by 
them in the British Journal of Heperimental Pathology. 

Mr. Thompson enjoyed the complete confidence of 
his colleagues in the International Society of Leather 
Trades’ Chemiste—an organization with branches in 
almost every civilized country in the world. After 
occupying many positions as chairman of 
commissions, he became president of the Society in 
198% and held the office for two years. One notable 
contribution to the work of the Society which has 


overcome. As a result of this work, far greater oon- 
cordance of resulta is now secured in quantitative 
tannin analysis than was previously possible. 

Mr. Thompson was a tutor of the University of 
Leeds, and for severel years had been a member of 
the local committee of the Association of University 
Teachers. He had many interests outside university 
life—chief amongst them being welfare work amongst 
boys. He holds the record for longest continuous 
servioe with the Boys’ Brigade in Leeds. Under his 
captaincy his Company won all the trophies open to 
competition, and held the battalion ambulance cup 
continuously for twenty-three years. For many years 
he was superintendent of the Burley Methodist 
Church Sunday School. He was interested in music 


and his ability as & violinist resulted in his association - 


with several amateur orchestras. In 1919 he married 
Miss M. Hampshire, and she survives him. 
D. MoO. 


Prof. A. W. Gibb 


Pror. A. W. Gres, first Kilgour professor of 
geology in the University’ of Aberdeen, died on 
July 12 at the age of seventy-three years. i 

Alfred Wiliam Gibb was born and educated in 
Aberdeen. After taking the degree of master of arts 
at the University of Aberdeen, he spent some years 
in teaching and in business before resuming his 
studies. He was one of the first to graduate ab 
Aberdeen with the newly established degree of 
bachelor of science, and soon after he became assistant 
to the professor of natural history. In Aberdeen at 
this time, 1896, the teaching of geology and zoology 
was carried on in the one department. Fortunately, 
the interests of the professor, Henry Alleyn Nicholson, 
care in developing the geological side of his teaching 
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were shared by his assistant. When the late Bir J. 
Arthur Thomson succeeded Nicholson, he left the 
geology teaching entirely to Gibb. In 1908, & lecture- 
ship independent of the Natural History Department 
was established, and in 1922, the Kilgour chair of 
geology was founded. To each, in turn, Gibb was 
appointed, and he was responsible for the planning 
and development of the Department of Geology in 
Marischal College. - 

Instruction in the mineralogical and petrological 
aspeote of geology was Prof. 'Gibb's pereonal re- 
sponsibility. To this end, he spent his spare time 
studying with Miers and Judd, and in Heidelberg 
with Rosenbusch. In 1908 he was awarded a 
doctorate in science for a thesis describing the rocks 
of the basic complex of Belhelvie, and he communi- 
cated several papers on diverse aspects of local 
geology to the Geological Society of Edinburgh. 

Prof. Gibb’s main interest was his ‘ordinary’ class, 
the first-year class for arta and science students. 
His lectures were extraordinarily popular, vieing with 
those of his oolleague, J. Arthur Thomson, and 
infecting generations of students with a vital interest in 
the subject which he expounded with such fascination. 
He had been teaching for forty years when he was 
forced by ill-health to retire in 1986, and the news 
of his death will be received with the regret that he 
was unable to enjoy fully the peace of his retirement. 


Prof, A. Heim, For. Mem. RS. 


A OORRHSPONDENT writes : 

“Though his name will always be associated with 
his studies on Alpine structure, the part of Prof. 
Albert Heim as the founder of the Swiss Seismological 
Commiæion deserves to be remembered. In 1878, 
the first year of its existence, the Commission con- 
sisted of seven members, with Prof. A. Forster of 
Bern as president and Heim as secretary. To Heim i 
was also assigned the task of collecting observations 
from Zurich, Uri and other cantons. Though its 
work was taken over in 1918 by the Swiss Meteoro- 
logical Office, the Commission, re-named as the Swiss 
Earthquake Service, may claim to be the oldest, and 
by no means the least useful, of all existing committees 
for the study of earthquakes.” 





Wna regret to announce the following deaths : 


Major B. F. 8. Baden-Powell, known for his pioneer 
work in aeronautics, formerly president of the Royal 
i Society, on October 8, aged seventy- 

seven ` 


Mr. Richard Inwards, a former president of the 
Royal Meteorological Society, on Beptember 80, aged 
ninety-seven years. 

Mr. Artbur Kitson, who was early associated with 
electric lighting and the telephone, and invented the 
Kitson light, among numerous other devices, aged 
seventy-eight years. 

Prof. W. St. Clair Symmera, emeritus profeeeor of 
pathology in the Queen’s University, Belfast, on 
October 4, aged seventy-four years. 
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News and Views 


Biometry at University College, London 
From the beginning of the present session, Prof. 
J. B. 8. Haldane changes his duties by taking on 
-those of the first Weldon professor of biometry, and 
he is the first holder of a chair in the subject at any 
British university. The post was founded by a 
left last year by Mrs. F. J. Weldor in memory 
of her husband, Prof. W, F. R. Weldon, who was one 
of the original editors of Biometrika. Prof. Haldane 
will give the first of a course of ten lectures on 
biometry at 5 pam. on October 12. In 1895 Karl 
Pearson gave his first course on the mathematical 
theory of statistics at University College, when he 
was profeasor of applied mathematics and mechanics. 
The Biometric Laboratory origmated at this time. In 
1907 he took over the Eugenics Laboratory from Sir 
Francis Galton. On his death two years later, the 
latter left the residue of his estate for the founding 
of a profeasorabip and Laboratory of National 
Eugenics and Karl Pearson became the first Galton 
professor. For the next twenty years, research and 
teaching in eugenics, statistics and biometry were 
carried out m the same Department, known as that 
of Applied Statistics. On the retirement of the 
director in 1988, separate departments for the first 
two of these subjects were instituted. and there are 
now chairs for all three at the College where they 
first obtained academic recognition. 


Jonospheric Disturbances and Solar Eruptions 
Dr. D. F. Manryn, Messrs. G. H. Munro and A. J. 
Higgs, and Dr. 8. E. Williams, in a communication 
. which appears on page 603, show evidence that a 
type of ionospheric disturbance accompanies every 
bright hydrogen solar eruption. The main features of 
the disturbance are an increase of ionization in the 
D region and a heating effect in and below the F, 
region. When the disturbances are large they cause 
‘fade-outs’ in short-wave communication. It is con- 
cluded that these effects are due to a greatly increased 
emission of the hydrogen resonance line L, from the 
eruptive area. This causes ionization of atomio 
oxygen in the D region, and dissociates the water 
vapour in the F, region, thus raising the equilibrium 
temperature. Further evidence of a connexion 
between solar activity and short-wave radio ‘fade- 
outs’ is given in the note entitled “An Active Sun- 
spot” on page 616 of this issue. l 


A New Permanent Water-Repellant for Textiles 

A NHW compound of exceptional interest to both 
chemists and textile manufacturers 18 the subject of 
ai exhibition housed at Dorland House, 8.W.1, on 
October 5-8. This preparation, which has been given 
the name ''Velan", has been developed during the 
past three yoars at the Manchester laboratories of 
Imperial Chemical Industries, Ltd, as a universal 
water-proofing agent for textile goods. Information 


concerning the chemical compoertaon of Velan is not 
yet available, but it would appear to be a complex 
organic substance which reacts with both hydroxyl 


and amino groups and on that account is able to- 


combine with both animal and vegetable fibres. For 
the impregnation of textiles, Velan is used in the 
form of aqueous dispersions, which are readily pre- 
parable from the substance without the aid of 
supplementary agents. The impregnated fabrios are 
dried, and combination between the reagent and the 
textile fibres is afterwards effected by heating at a 
temperature of 100?-150? O. It is the last stage of the 
process which gives permanence to the proofing. 

Varan is claimed to be the first water-repellant 
for textiles which will remain permanent during 
repeated washing, laundering and dry-cleaning pro- 
cesses. Further, the compound is said to be unique 
among proofing agents in that ib imparte softness 
and suppleness to fabrica. Unlike rubber or cellulose 
lacquer waterproofings, Velan does not affect the 
interstices of textiles and render them impermeable 
to air. The proofing process has proved satisfactory 
with cotton, wool, natural and artificial silk, straw, 
eto. though ootton seems to be somewhat more 
satisfactory than other textiles from the point of 
view of the permanence of the proofing. In view of 
these advantages, and the fact that processing does 
not add greatly to the cost of manufacture, Velan 
should find a wide range of applications in the textile 
industries. 


Aid for Intellectual Unemployed in France 
IwrHLLEOTUAL workers, including men of science, 
writers, artiste and others, have suffered no leas than 
industrial workers during the recent years of economic 
unrest. In 1984 an organization was established in 
France with the object of providing socially useful 
work for the unemployed professional men and 
women. A list of work to be done was prepared and 
private donations were obtained to support the 
enterprise in order to see whether the idea had a 
practical value. Thus, in 1934 and 1985 a considerable 
number of unemployed were engaged in preparing a 


` complete list of benevolent associations existing in 


Franoe since 1901. The “Confédération dea travailleurs 
intellectuels”, oonsisting of more than 200,000 
workers from various professional groupe, also had 
the problem of intellectual unemployment under 
consideration. "'L'Entr'aide des Travailleurs Intel- 
lectuels” (E.T.I.) was organized in order to examine 
the situation and to find ways and means of giving 
efficient assistance. The poor financial state of France 
excluded all possibility of help from the Government, 
and ib was impossible to rely upon private donations. 
A campaign was therefore begun to obtain from the 
authorities permission to issue special stamps of 
different values, with a smali surcharge, the surcharge 
being deetined for the intellectual unemployed. The 
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campaign succeeded in obtaining a resolution pub- 
lished in the Journal Officiel on May 27, 1986, by 
which the issue of special stamps was confirmed, and 
the E.T,L was entrusted with the receipt and dis- 
tribution of the funds oollected, under conditions 
drawn up by the council of the E.T.I., the Minister 
of National Education and the Postmaster-General. 

Ir was considered more useful to spend the money 
on work in science, literature and art, than in dis- 
tributing doles, the work being carried on so long 
as the funds permitted under approved conditions. 
The work thus provided may not, of course, be 
adapted to the special qualifications of every unem- 
ployed person, but they are engaged for six months 
to do some socially useful work, unless they find 
employment in their own field. Up to January 1, 
1987, the French Post Office paid over to the E.T.I. 
about a million francs under this scheme. This sum 
is due mainly to philatelists and stamp-dealers ; for 
the success of the scheme, ib is necessary that the 
publio generally ahould take part in this social and 
humane work. At present the following stamps have 
been issued : 





Letters abroad 3 
1 fr. 50 c. surcharge 500. (see Fig. 1) 
Post-cards abroad : 
900. ^ , 10 o. 
Internal correspondence : 
50 o. » 10 c. and 20 oc. 
(three kinds of stamp) 


* $80 oc. 3» 10 c. 

These special stamps’ are available st any post 
office in France and at the E.T.I. (12 rue Henner, 
Paris LX), where they oan be supplied in any quantity 
required. 
Ancient Monuments in France 

Ar the olose of September the Commission des 
Monuments Historiques of France completed a 
hundred years of its existence. Although at one 
time subjected to no little’ criticism, instructed and 
otherwise, since the War, when it has included among 
ita members the most distinguished of French 
archeologists, ita activities, both in the preservation 
and protection of buildings of historic mterest and 
in ita care for the antiquities of France generally, 
have deserved the highest praise. Notwithstanding 
limitations, of which the members of the Commission 
are even more fully conscious than expert opinion 
among the outside publi, ita control, advice and 
assistance in bringing to light, preserving and making 
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accessible the evidence from the prehistoric sites of 
France, which is now a world-wide possession of 
arohsological science, has earned the gratitude of 
every student of antiquity. Even better known to 
the travelling public, however, are the efforts which 
have preserved from decay and no leas from vandalism 
the structures of the Middle Ages and of the Roman 
period. Among the latter the wonderful series of 
monuments of Roman culture, such as, those at 
Orange, at Nimes and at Arles, can never be for- 
gotten by anyone who has passed through Provence. 
Among the latest achievementa of the Commission 
is the excavation of the Roman theatre of Vienne, 
south of Lyons, which is not an amphitheatre of the 
more usual type, but is cut out of the aide of the hill 
and necessitated an excavation more than sixty feet 
deep to bring to light the lowest tier of seats. The 
completion of the excavation is to be celebrated by 
& number of theatrical performances to be given on 
the stage next year similar to those now given 
annually inf the amphitheatre at Orange. 


*Shiva's Temple’, Arizona 

Da. Hagorp AwrHONY, leader of the Patterson- 
hie return to New York, gave a preliminary account 
of the results obtained during his four days’ stay on 
September 16-20 on the summit of Shiva’s Temple 
in the Grand Canyon, Arizona (see NaTUmm, Sept. 
25, p. 587). Some seventy-five specimens, it is stated 
in the report in The Times of September 30, were 
shot or trapped, and will be forwarded to New York 
for examination. They melude chipmunks, three or 
four species of mice, cottontail rabbits, rock squirrels, 
which resemble the common grey squirrel, and pack 
rate, of which ane species may be peculiar to Shiva's 
Temple. As regards the problem whether isolation 
bas produced any marked changes in appearance and 
habits, Dr. Anthony is of opinion that the colour of 
the specimens as & whole is lighter than that of those 
on the north and south rims of the Oanyon, respeo- 
tively one and a half miles and eight miles away in & 
straight ine; but confirmation. by detailed com- 


ipii ba cies da t is evidently 
visited in winter by cougar, or mountain lion, and 
coyote. As the report refera to the discovery of many 
Indian remains in the shape of mounds, ovens and 
tools, presumably the members of the expedition 
were not the only visitors to reach the summit since 
ite isolation from the mainland, as was claimed 
originally, and the expectation of evidenoe beering 
on the high antiquity of man in this region seems 
doomed to disappointment. Nevertheless, it is to be 
concluded that the remains are ‘early’, and any 
material which affords evidence of cultural or racial 
succession in the south-western States is of impor- 
tance, especially in the present state of knowledge. 
It may be hoped that an opportunity will be found 
to submit the material in siw to careful and expert 
examination. 
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Broadcasting in India 

Ax outline of the polioy and plans of the broad- 
casting organization known as All India Radio for 
the erection of broadcasting ‘stations in India was 
given in a recent issue of the Indian Listener. The 
two main features of the problem of providing a 
broadcasting service in India ‘are the relatively large 
area of country to be oovered, and the intense 
atmospheric interference. It ia considered to be 
desirable to provide as quickly as poasible some sort 
of broadoasting service for the whole area of India, 
and with this object in view five short-wave trans- 
mitting equipments have been ordered and will be 
located at Delhi (two stations), Bombay, Calcutta 
and Madras. At the same time, five medium-wave 
stations have been ordered to provide a first-grade 
broadcasting service for the towns of Lahore, Luok- 
now, Trichinopoly, Dacos and Madras. These will 
~ supplement the existing medium-wave stations at 
Delhi, Bombay, Calcutta and Peshawar, so that 
shortly All-India Radio will have in operation five 
short-wave and nine medium-wave stations, the aerial 
power ratings of these varying from 0-25 to 10 kw. 
Bearing in mind that, in contrast with the practice 
in other countries, the short-wave stations have to 
provide an internal service in India, the operating 
wave-lengths will probably be between 30 and 50 
metres for daytime and between 60 and 90 metres 
for night working. It is considered unlikely that there 
will be any interference between these stations work- 
ing an internal service in India, and European and 
other short-wave stations operating an international 
service. The new medium-wave stations will operate 
on wave-lengths between 200 and 400 metres and 
will have large frequency separation 80 as to facilitate 
the provision of simple cheap reoeivers. 


At the present time the position with regard to 
broadoasting receivers in India is unsatisfactory owing 
to their high cost. It is considered that with the 
development of transmitting stations now being 
‘undertaken, there will shortly be room for three 
types of receiver. The first is a cheap, popular 
receiver suitable for local reception from the medium- 
wave stations. Next oomes the “All-India” receiver 
suitable for receiving all the stations now in con- 
templation, and-thus oapeble of covermg the short- 
wave band of 80-100 metres as well as the normal 
medium-wave band of 200-550 metres. The third 
type of receiver is in the "all-wave" class generally 
available at the present time in Great Britain, except 
that it should cover wave-lengths from 18 to 100 
metres without a gap. In addition, there is a demand 
in Indis for wireless receivers suitable for community 
reception in villages, and the Research Department 
of All-India Radio has already developed a special 
set for this purpose. No external controls are pro- 
vided on this receiver, which is left tuned to the 
local station and is operated.by a clockwork time- 
switch, which turns the receiver on and off at the 
correct time for the “vilage hour". The only atten- 
tion required by these receivers is a visit once every 
three weeks to change the accumulator battery and 
re-wind the clock. 
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Origins of Clerk Maxrwell's Electric Ideas 

A 3500x entitled “Origins of Clerk Marwell’s 
Electric Ideas as described in Familiar Letters to 
William Thomson” has been published by the 
Oambridge University Prees (price 8s. 6d.) These 
letters cover the period 1854-79 and illustrate clearly 
the genesis and rapid progress of Clerk Maxwell's 
ideas as he groped bis way towards a structural 
theory of the electric and magnetic fleld. Some of 
the questions he asks Thomson are by no means easy 
to answer. In his first letter (Feb. 1854) he asks: | 
"Suppose & man to have a popular knowledge of 
electrical show experiments and a little antipathy to 
Murphy’s Electricity, how ought he to proceed in 
reading and working so as to geb a little insight into 
the subject -which may be of use to him in further 
reading ?" In subsequent letters he continues to ask 
still more intricate questions, so doubtless Thomson'a 
answers must have been satisfactory. In another 
letter he says, “I do not know the game laws and 
patent laws of science . . . but I oerteinly intend 
to poach among your electrical images". He fully 
appreciates Thomsón's problem of an electrified 
spherical bowl. “Your bowl investigations are first- 
rate. I must find the induction through a round 
hole in & plate by means of them. Whether would 
you have me bag the whole thing for my book, or 
give results and references with an account of the 
method ?”’ The letters given in this book were 
originally printed in Part 5 of vol. 32 af the Proosed- 
ings of the Cambridge Philosophical Sooiety. As they 
will be of interest to many mathematical physisista, 
the Oambridge Preee did well to publish them. Bir 
Joseph Larmor has edited the book. 


Clean Milk and Pasteuriration 


Da. G. Ansovun-Srarnans, of 61 Walter Road, 
Swansea, writes, with reference to the artiole on the 
nutritive value of pasteurized milk (NaTUnm, 140, 
889; 1987), that it is not justifiable to compromise 
& diminution of value in order to prevent the effects 
of handling by dirty people. Unfortunately, the 
problem is scarcely as simple as this + in spite of 
the greatest care and cleanliness in handling the milk, 
it cannot always be-possible to prevent contamination 
from organiams which may have produced no obvious 


period of an infectious disease and before the symptoms 
have become obvious. To prevent otherwise unavoid- 
able outbreaks of infectious diseases among the 
consumers of milk is the true function of pasteuriza- 
tion : it is certainly not to be considered as allowing 
the production of dirty milk, which can then be 
rendered innocuous before consumption. The aim 
should surely be the production of alean milk from 
disease-free herds, with pasteurization to obviate the 
ill-effecta of any lapse in technique, which is bound 
to happen occasionally considering the many stages 
through which the milk has to pass under modern 
conditions before it reaches the consumer, or 
to prevent the socidental entry of virulent 
organisms. 
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Practical Aspects of Human Nutrition 


Toa text of a lecture entitled “The Place of 
Vegetables and Fruit in the Well-belanoed Diet”, 
which was delivered before the Royal Horticultural 
Society by Dr. G. E. Friend, is printed in the Society's 
Journal of July (62, 7, 286-295). A review of modern 
conceptions of the nutritional needs of the human 
body dealt principally with the quality of diet, rather 
than with quantity. Dr. Friend has charge af the 
health of the boys ab Christ's Hospital; perhaps the 
members of this and similar closed communities may 
be regarded as adequate critics of palatability and 
other human aspects of diet. The nutritional value 
of fresh fruit and vegetables varies considerably, and 
but little is known about factors affecting variation. 
Emphasis is placed upon the neceasity far co-ordinating 
human and plant nutrition. The best way of ensuring 
eS ee ee 

to begin with their cultivation. Soil conditions must 
be suitable for the production of sufficient amounts 
of vitamins and the minor essential elements neces- 
sary for human nutrition. Such high-grade vegetables 
naturally cost more to grow, and one of the problems 
of the future will be to convince those who hold the 
economics control of diet of the value of such improved 
produce. 


The Tobacco Problem 


IN an address on this subject before the South- 
ampton Medical Society on October 6, Dr. J. D. 
Rolleston maintained that the tobacco habit is quite 
as much a concern of public health as that of acute 
infectious disease, a view which appears to be gaining 
ground in Germany, where many members of the 
public health service are of opinion that the harm 
done by nicotine is as great as that caused by alcohol. 
In Great Britain, however, apart from the Society 
. for the Study of Inebriety and Drug Addiotion, there 
has been little discussion in seientiflo meetings of the 
tobacco problem, like until recently any aspects 
. of the sexual question. In & survey of the action 
of tobacco on the various systems of the body, 
Dr. Rolleston remarked that though m most cases 
little harm is likely to ensue from a mild degree 
of amoking, some smokers, even those of long stand- 
ing, are liable to develop toxic symptoms after only 
' a amall amount of tobacco, while a considerable 
proportion of all tobaooo consumers smoke to excess. 
Other subjects discussed in the address were the 
incidence of smoking in different countries, the 
relation of tobacco to cancer of the upper respiratory 
and alimentary tracta, tobacco in training, smoking 
in hospital wards, the occurrence of extensive fires 
due to smokers’ dareleesnees and the formation in 
1926 of the National Society of Non-Smokers. 


A Philosophical Overhaul 

Wm have received the first chapter of a book 
entitled A ‘Philosophical Overhaul” by Oscar 
Ljungström, printed in English by H. Ohlsson of 
Lund. It ia a well-written philosophical disquisition 
on such subjects as force, gravitation, chance, free 
will, causation, time, eto. It is most readable and 
forces one to think. The author begins “A philo- 
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sopher is & doubtful man, and he puts all kinds of 
unnecessary questions. Not like Socrates in the fore- 
noon, to the citizens of hig own town. For if he did 
that nowadays they would probably turn him out 
with the American injunction: ‘If you have nothing 
to do, don't do it here’. So it is safest for him to 
keep his doubts within his own soul, murmuring 
some answers to Himself." The questioner has con- 
tracted the habit of writing booka, and so he gives 
the first chapter of a proposed book. He suggesta 
that gravitation may be explained by ooemio radia- 
tion and that time cannot be measured at all. He 
has the merit of nob being dogmatic and his sugges- 
tions are interesting and put forward modestly. 

A Business Man’s Library 

A gaLHOTAD list of books under the heading “A 
Business Man's Library" compiled by the Manage- 
ment Library has been issued by the National Book 
Council, 3 Henrietta Street, Covent Garden, London, 
W.O.2, from which copies may be obtained. The list 
covers purchasing, factory management, personnel 
and industrial psychology, sales management, market 
research, advertising, transport, general manage- 
ment, accountancy and statistics, -commercial law, 
industrial biography and industrial history. While 
not exhaustive, it inoludes most of the significant 
recent additions to the literature of this field and is 
‘a useful adjunct to the more comprehensive “Business 
Man's Guide to Management”, the fifth edition of 
which has just been published by the Management 
Library (28 Bloomsbury Square, W.C.1). In addition 
to the classified lista of books, with brief descriptive 
notes on their scope or contents, the latter contains 
a subject index, a publisher index and an author 
index as well as suggested courses of reading. Refer- 
ence to the main divisions, general management, 
accounting, production, distribution, company secre- 
tary, psychology, industrial economics, in which the 
books are listed is facilitated by use of different 
ooloured paper for these divisions. 


Library of the American Philosophical Society 

THs report on the library of the American Philo- 
sophical Society for 1936 includes details of the more 
important additions (Philadelphia : American Philo- 
sophical Society). Among the new exchanges of 
publications established during the year is one with 


, the library of “Armstrong College, Newcastle-on- 


Tyne. At the end of the year the Library contained 
80,918 volumes, 48,468 pamphlets and 5,374 maps. 
The Library does not attempt to develop all flelds 
of learning, but only those in which it is already 


„strong or has historio interest. No expansion in 


modern books on medicine is contemplated owing 
to the existence in Philadelphia of a very important 
medical library, but flelds in which development ia 
intended include exploration; botany, scientifico and 
applied; the history of science; the inter-relation 
of the scienoes ; the co-operation of learned societies 
and institutions. Further contributions have been 
made to the promotion of the Union Catalogue of 
Philadelphia, and the report includee a summary list 
of archival materials in the possession of the Library, 
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the most important of which is the collection of 
Franklin manuscripts. Much work has been carried 
out in preparation for the issue of a descriptive 
catalogue of these manuscript collections. 


Smithsonian Publications 

A crABSSIFIED list of Smithsonian Publications, 
available for distribution, August 10, 1937, compiled 
by Helen Monro,:has been published by the Smith- 
sonian Institution, Washington (Publication 8894). 
The papers are supplied only as an aid to researches 
or studies in which the applicant is specially interested, 
and accordingly applicants are required to state the 
grounds for their request. Except where prices are 
given in the list, the papers are distributed gratis, 
‘The serial publications of the Smithsonian Institution 
are of three types: Smithsonian Contributions to 
Knowledge ; Smithsonian Collections; Smithsonian 
Annual Reports. The reports .are distributed 
gratuitously to libraries and individuals throughout 
the world, but very few are now available ab the 
Institation. The papers issued in the Contributions 
to Knowledge and Miscellaneous Collections are not 
publio documents but are printed in limited editions 
and distributed without charge to publio libraries, 
educational institutions and learned societies. They 
are supplied to other institutions and to individuals 
at the prices Indicated. 


Calendar of Chemistry 


AN imteresting list of names and dates has been 
drawn up by E. H. Huntress with the title : “Daily 
Chemical Anniversaries as a Teaching Tool”, pub- 
lished in the Journal of Chemical Education (14, 828 ; 
1937; obtainable in reprint form at a amall charge). 
In this, each day of the year is assigned to some 
names of investigators distinguished for their oon- 
tributions to chemistry and related sciences, who were 
born on that day in a year specified. The date of 
death is also given when the person is no longer 
living. In this way & valuable historical document 
has been produced, and it is clear from the brief 
introduction by the author that he has taken & great 
deal of trouble in collecting his material from reliable 
sources and in converting the dates based an different 
calendars to the Gregorian besis. He suggests that 
the list can be made use of in teaching, and it certainly 
offers interesting possibilities in this direction. 


Game Research : 
APART from & few special investigations, such as 
that on grouse disease, little persistent attempt has 
been made to study the diseases of game or methods 
of controlling disease or increasing the health and 
productivity of game. The opening & few years ago 
of a game research estate at Knebworth by Imperial 
Chemical Industries Ltd. was therefore a movement 
of scientific as well as of sporting interest, and now 
& second centre has been set up at Jealott’s Hill, 
Warfield, Berkshire, for the study of problems re- 
lating to intensive rearing and the incidence of 
disease. Brom these stations appear occasional short 
pamphlets dealing with the progress of research or 
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summarizing present knowledge regarding specific 
diseases. Advisory Leaflet No. 12 (June 1937) deals 
with & few diseases of game most commonly en- 
countered on rearing-fields and amongst wild stock, 
and offers some suggestions for simple treatment 
such as a keeper could apply. The diseases referred 
to are gapes, coccidiosis, cramp, pneumonia, ‘sore 
mouth’, and strongylosis or ‘partridge disease’. 


Partridge Mortality 

Tum question of ‘Partridge Stocks and Mortalities” 
is discussed in IL.O.I. Game Researches, Advisory 
Leaflet 18, June 1937. The pamphlet is based upon 
information gathered from a large number of partridge 
manors throughout Great Britain and analysed by 
A. D. Middleton, of the Bureau of Animal Population. 
The matters discussed include loases of nests, fertility 
of eggs, mortelity in young partridges, stock estimates, 
winter wastage, mortality and ite reduction. The 
pamphlet is simply written and should be & useful 
guide to the shooting man and his keeper—to whom 
the original papers are not likely to be available—as 
to what may be expected amongst & normal stock of 
wild partridges. ` 


Bibliography of Seismology 

Tan recent quarterly parb of the “Bibliography 
of Seismology”, edited by Mr. Ernest A. Hodgson, 
concludes the record for the year 1936 (Pub. Dominion 
Observatory, Ottawa, 12, 1986-37). The value of the 
work will be evident from the fact that the number 
of entries for the year is 429. To a great oxtent, 
the practice of adding notes on, or abstracta of, the 
memoirs is abandoned. On the other hand, the useful 
plan of giving references to notes or articles in 
various scientific journals—such as Na'ruzm, Soience, 
ete., and the Procesdings of such bodies as the 
Academy of Sciences of the U.S.S.R., the Geodetic 
Survey of India and the Society of Petroleum 
Geophysicistsa—is extended. The countries in whioh 
earthquakes are studied are now so well represented 
on the list of contributors that few, if any, memoirs 
of importance can escape notice. The last number 
contains a useful subject-index under more than fifty 
headings. 


An Active Sunspot 

A LARGA and active group of sunspots, visible to 
the naked eye, is in transit across the sun'g disk 
(September 28-Ootober 11) in latitude 10? N. The 
date of central meridian passage was October 4-6. 
The following measures of area made at Greenwich 
and expreased in millionths of the sun's hemisphere 
illustrate the rapid growth of the group from Septem- 
ber 28, when it was seen coming into view at the 


Bept 28 44 Area 450 
n 293 » 1100 
» 904 » 1700 

od. 13 » $100 
p» 44 » 3100 


By October 1, a number of separate nuclei had 
developed mto one very long oomplex spot. 
(Continued on p. 641) 
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Scientific Endeavour and Inferiority Complex 


Recollections of My Life 
By Santiago Ramón y OCejal ‘Translated by 
Prof. E. Horne Craigie, with the assistance of 
Prof. Juan Cano. (Memoirs of the American 
Philosophical Society, Vol. 8, Parts 1 and 2.) 
Part 1. Pp. xi+272+18 plates. Part 2. Pp.ii+ 
278-638 + plates 14-21. (Philadelphia : American 
Philosophical Society ; London: Oxford Univer- 
sity Press, 1037.) 22s. 6d. net. 
[T is 9 pleasure to greet this work in an English 
dress. The Spanish original appeared in 
Madrid in- 1923. A personal document, at once 
historical and self-revealing, it went through 
three editions before its author’s death in 1934. 
For it to be accessible to a larger audience has 
been a desideratum for some years. 

Among autobiographies of scientific men this 
seems likely to oocupy permanently an out- 
standing place. It presents features, and attaches 
to circumstances, of exceptional interest. It 
comes from the pen of one who was not only 
a great master in his branch of science but 
was also a personality of rare attraction. It 
deals with the story of a time pregnant with 
change and revulsion from old ways in the 
writers own country. It tells this story from 
its particular angle the more effectively by 
reason of a certain detachment from the political 
field, a detachment based on loftineas of view 
rather than on any lack of passion for his 
country’s cause. 

The microeoopist on the whole is, we may think, 
at some disadvantage for facte in his career which 
shall enlist general or public interest. He has not 


the romance of being armed with a gigantio- 


instrument exploring spaces. and systems which 
by their mere enumeration leave thought stag- 
gered. His life is perforce a sedentary one with 
little opening for adventure. Moreover, even with 
the microscope, Cajal’s scope of observation lay in 


& field not containing such exciting things as the 
seeds of new diseases or the specks identified as 


carriers of particulate heredity. It was on no 
such grounds as those that these “Recollections 
of My Life" have justified their writing. As 
to Oajal’s sclentific work, it is not always the 
discoverer himself who can best set forth to a 
lay world the broad meaning of what he has 
discovered. Nor do we think sjal excels in 
that particular respect. Yet the book succeeds 
in presenting his scientific work olearly and 
well, though not with much gift of popular ex- 
position. His achievement was not of a kind 
made easily the subject of spectacular appeal. It 
introduced, however, & new conception of the 
structure of the nervous system in ita entirety and 
throughout. 


It is probably true to say that no single observer 
ever yet so enlarged our knowledge of the oon- 
struction of that system. His fresh conception of 
the structure carried with it unusually unequivocal 
inferences regarding certain fundamental features 
of its working. For physiologist and pathologist, 
the nervous system after Cajal’s discoveries and 
interpretation was something so much clearer and 
so other than it had been as to be a system almost 
new, and one immensely more intelligible. That 
was & revolution dramatic enough to those ob- 
servers technically facing the problem. But to 
those not so specially acquainted with it, ita very 
technicality stood in the way of the investment of 
it with great general interest. The work before 
us has therefore, we think prudently, ourtailed 
some of the scientific summaries and discussion, 
and dispenses with some of the scientific illustra- 
tions. Those parts of the work which are ita truer 
sources of appeal and value are thus assisted 
rather than impaired. 

One of the permanent sources of appeal in this 
unrestrained autobiography—for such it is—is ita 
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frequent half-natve, but never gratingly egotistical, 
resort to and exposition of ite author's own views 
on human life and character in general, his 
own instance being commonly their text. These 
thoughts are often strikingly unsophisticated, the 
very reference to them somewhat of & departure 
from convention. At times this, like magio, turns 
a slight circumstance into a memorable and 
arresting passage for the reader. It is surely a 
prerogative of the Latin genius little permitted or 
possible to what goes by the name of Anglo- 
Saxon. It must have presented especial difficulty 
for this translation of the book. Prof. Horne 
Oraigie has, we think, dealt with it in the beat 
way possible. “So much of the personality of an 
&uthor is contained in his very diction and phraseo- 
logy, that it was felt beet to risk sacrificing to 
some extent the values of literary English in order 
to try to give as precise rendition as possible of 
each word or phrase of the original". The reader 
finds that this has been done with exemplary care. 
In result a trace of exotic character tends to attach 
to the text in many places, and to our thinking 
harmonizes with it, because it seems in keeping 
with something exotio to us in the author's 
sentiment. 

One interest of the book is, and will probably 
for a long time increasingly be, the writer’s picture 
of Spain, the position science and scientific 
medicine held there, and their social and guasi- 
political contacts in Spain during the writer’s long 
career. Light is shed on, for one thing, an in- 
efficiency of educational organization for science 
such as, whatever be the issue of the present oon- 
flict in Spain, oan, so long as this book speaks, 
never return. The book is a self-portrayal of a 
heroic flgure striving to regenerate his country’s 
science and, as regards science, his country’s faith 
in itself. It is & portrayal undertaken without 
vanity, and in its way free from self-consciousness. 
It raises before us a figure which might well serve 
a8 a symbol for a future Spain cultivating scientific 
achievement. We get a picture of the devoted 
effort of a few to re-establish in their country the 
cult of scientific knowledge for its own sake. The 
struggle depicted was against not so much any 
organized opposition from creed or class as against 
apathy under a starved educational system. 
Further, the national conscience had come ruefully 
to consent to believe that in natural science Spain 
was no longer to be taken seriously. An inferiority 
oomplex in respect of science sapped the nation’s 
strength and initiative. Oajal’s own contributions 
to research called forth from his university col- 
leagues the remark “who is our Cajal'to judge of 
foreign scientists |" ‘So deep in the vitals of 
our race had taken root the conviction of our sad 
and utter incapacity for the cultivation of Science.” 
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Another stumbling-block for Spain, as her great 
master here pointe out, was her own language. 
It invests with a certain pathos some valedictory 
words he addressed to the young scientific Spain 
he had created. “One of the urgent tasks our 
young investigators will have is the translation 
into English, French or German of the essential 
faote discovered in our country.” He had in 1897 
at no small pecuniary sacrifice started a Spanish 
quarterly of microscopy. This with the opening 
of the new century became the famous T'rabajos. 
But after a quarter of & century’s trial he felt 
forced to change the title into French and to 
“publish the work of our laboratory in French or 
English”. His experience was that otherwise it 
did not reach the scientific world; “a bitter 
reflection," he remarks. 

Cajal had consented to be Minister of Education 
under & prospective term of one of the Liberal 
Governments. Partly at his own later request 
that did not come to pass. But the volume is full 
of reflections upon education in general and the 
public organization of education in Spain in par- 
ticular. It is rich in reminiscence illustrating the 
system as it existed ; he watched it in school, 
college and university. He lived through a 
period which, largely by his own example and 
exertion, was in some respects one of great transition. 
For those historians to whom the phases of history 
of most interest are the phases of transition, 
Cajal’s volume provides a valuable original source. 
As a young student he heard vitalistio doctrines 
taught direct from Bordeu and the Montpellier 
School of the eighteenth century. Some ten years 
later he was facing cholera with pure cultures of the 
‘bacillus’ and an oil-immersion lens; and he lived 
to find himself in a palatial laboratory abreast of 
the latest in the world in respect of the particular 
study he had made his own. 

Bite of the ''Reoollections" were rendered into 
English some years ago by the accomplished 
medioal historian Fielding Garrison, now passed 
away. He recognized a vein of poetry in some of 
Cajal’s writings. It is present in this book, and 
with it a vein of melancholy—without that 
bitterness which stings in some of the aphorisms 
of the "Charlas de Café’’—also in part at least 
translated by Garrison. An instance of the 
melancholy—and the poetical—is a passage in the 
last chapter of these “Recollections”. Its subject _ 
is the scientiflo master whom old age is gripping— 
in fact himself at the time of his writing it. Un- 
consciously it challenges, by contrast, Browning’s 
picture of Linacre in “A Grammarian’s Funeral". 
It says, too, what Mr. Aldous Huxley, in the 
memorial lecture on his grandfather, said of the 
fate of scientific writing—but says it with a wist- 
fulness of regret. “It is certain and even desirable 
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that in the course of time my insignificant per- 
sonality will be forgotten ; with it will doubtless 
periah many of my ideas. In spite of all the 
blandishments of self-love, the facts associated at 
first with the name of a particular man end by 
being anonymous, lost for ever in the ooean of 
Universal Science. The monograph impregnated 
with individual human quality becomes inoor- 
porated, stripped of sentiments, in the abstract 
doctrine of the general treatise. To the hot 
sun of actuality will succeed the oold beams 
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of the history of learning.” We may exprees 
this m short by saying that, as Aristotle thought 
of the soul, a scientific writing has no personal 
immortality. Yet this book will, we fancy, long 
have ita place on the library’s ‘international 
shelf’. 

Prof. Horne Craigie is to be congratulated on 
his work. The volume is well produced. There 
are a few misprints, for example, on pp. 303, 327 
and 631. The book meets a distinct need. 

0.8. 8. 


Primitive Art and Artists 


The Savage Hits Back: 

or The White Man through Native Eyes. By 
Prof. Julius E. Lips. Translated from the German 
by Vincent Benson. Pp. xxxi + 254. (London: 
Lovat Dickson, Ltd., 1987.) 21s. net. 


FTER this book had been written and was 
passing through the press, Prof. Julius E. 
Lips, formerly director of the Rautenstrauch-Joest 
Museum of Cologne, was moved to tell his readers 
in a foreword the circumstances of ita production. 
Although not a Jew, his championship of freedom 
of thought and research brought him into conflict 
with the authorities and cost him his appointment. 
When deprived of all opportunity to continue his 
work and summohed to deliver up the material, 
which he had collected laboriously for the purpose 
of investigating this particular manifestation of 
primitive art, on the ground that it was subversive 
of the Nazi doctrine of Aryan supremacy—it 
certainly does not flatter the white man—he left 
his country to take refuge in Paris and later in 
America. ] 

This prelude may seem irrelevant to the purpose 
of a study of a form of art; but it is a story 
which is fittingly told here. It literally shocks us 
into an appreciation of the fact that such master- 
pieces of expression and critical characterization 
as are shown could be produced only in an atmo- 
sphere of emotional and intellectual freedom 
removed toto calo from the suspicions and re- 
preasions of a totalitarian regime. The advantage 
lies entirely with the savage. P 

Prof. Lips had brought together, olassifled, and 
analysed & large number of examples of primitive 
art in which the artist embodied his tmpressions 
of the white men with whom he has come into 
contact, and also of some, though indeed not 
many, of the white women, as well as his oon- 
. ception of his distant rulers in Europe. Of these 
a selection is figured and discussed in this volume. 
Most of them, though not all, are soulptures in 


wood, ivory and other material. They are drawn 
from a wide fleld—Afrioa, Australia, Melanesia 
and New Guinea, the Eskimo and the Indian of 
the North-West Coast and South America. In 
time they range from the sixteenth century bronze 
and ivory figures of Benin art down to the present 
age of the motor-car. Some of the beet belong to 
the nineteenth century. Generally, the art of the 
higher cultures, such as India, Japan and China, 
has been omitted from consideration, although 
some work of the Chinese has been inoluded for 
purposes of comparison—a severe test, from 
which the primitive emerges not without credit. 
When they are considered without reference to 
the author’s purpose, these examples of primitive 
art are seen to attain a high standard. So far as 
technique and execution are concerned, they serve 
to illustrate the author’s brief but exoellent dis- 
sertation on the principles and oonditions of 
primitive art. This dissertation, however, is more 
or lees by way of necessary introduction to the 
main theme. Of the abilities of the primitive 
artist in his representation of that strange and in 
many ways mysterious being, the white man, the 
most striking charaoteristio brought out in the 
examples shown here is that only rarely, if at all, 
has there been any failure to catch and express 
the national particularities of the model. English- 
man, Frenohman, German, Russian, whatever he 
may be, it is impoesible to mistake what the artist 
intended to represent—and the likeness is more than 
superficial, it is a portrayal of the spirit. Here, as 
always, African art excels, perhaps most because 
of ita deep-seated humour and ite genius for 


“exaggerated characterization, amounting at times 


to caricature. In contrast, Prof. Lips maintains 
that before Gauguin no European artist, with one 
exception, had succeeded in representing the 
primitive ; while in travel books before the photo- 
graph, representations of natives were no more 
than Europeans sometimes, but not always, 
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decked out in the appropriate native costume and 
ornament. This sweeping statement is something 
of an exaggeration ; but it has much to support it. 
In these examples of African art, however, there 
can be no question; and English officer, French 
officer, native soldiery, missionary, trader, and 
even the English female tourist are touched off to 
the life. Africa, however, has no monopoly. 
Russian figures from the North-West Coast are 
no leas successful, and the masks of massacred 
sailors or traders from New Ireland are distrees- 
ingly true to fact. 

Prof. Lips, in discussing the nana which 
govern the approach to the study of primitive art, 
emphasires the fact that such an art can exist 
only as & manifestation of, and in relation to, a 
specifio culture. Incidentally, in characterizing & 
certain school of modern sculpture es purely 
African, he provides both a condemnation and a 
refutation of smethetio theories which ignore the 
anthropological point of view. When, however, 
he goes on to deplore the inevitable disappearance 
of primitive art, as do other writers on African 
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&rt for example, he is guilty, may it be said with 
all due reepeot, of & certain confusion of thought. 
His material must surely demonstrate this. The 
primitive cultures which produoed it had already 
undergone modification by European contacts. 
The art, in consequence, had suffered some change, 
but it had neither deteriorated nor perished. 
Provided that it can be ensured that change in 
qulture is organic, as for example is the aim of. 
‘indirect rule’, and not disruptive, but follows 
lines of development inherent in native custom 
and institutions, there is no reason why the 
capacity for artistic expression should not develop 
likewise, provided it is not disturbed and orippled 
by the introduction of alien European ideas, 
principles and technique. This, at least, would seem 
to be the lesson of the experimental introduction 
of native craftamen as teachers at Achimota. 

Finally, it may be said that this is a book 
which no student of social anthropology can afford 
to neglect. Apart from the light it throws on 
primitive art and artists, it is an illuminating study 
of the ways of thought of the primitive mind. 


The Distribution of Animals 


(1) Ecological Animal Geography 

An authorized, rewritten edition based on “Tier- 
geographie auf cekologischer Grundlage" by Prof. 
Richard Hesse. Prepared by W. C Allee and Karl 
P. Bchmidt. Pp. xiv + 697. (New York: John 
Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd., 1937.) 30s. net. 


(2) Animal Communities in Temperate America : 
as illustrated in the Chicago Region—a Study in 
Animal Ecology. By Victor E. Shelford. (Geo- 
graphio Soaiety of Chicago, Bulletin No. 5.) 
Second edition. Pp. xiii + 868. (Chicago: Univer- 
sity ' of Chicago Press; London: Cambridge 
University Prees, 1987.) 135. 6d net. 


[)U&MNE the present oentury, the study of the 

distribution of animals has entered upon a 
new phase, marked by a more intense examination 
of the relationship between animals and their 
environment, and a desire to bring to the under- 
standing of distribution a physiological point of 
view applied to communities as well aa to indi- 
vidual species and systematic groups. As regards 
land animals the older works, of Murray, Wallace, 
Heilprin, Troussart, Beddard, Lydekker, Solater 
and others, were based largely upon the knowledge 
of mammals and birds, and these warm-blooded 
animals were lees obviously subject to several 
climatic factors which regulate the distribution of 
leas specialized animals; whereas, as regards 


marine organisms, from the time of Edward 
Forbes, the tendency had been to accumulate data 
of distribution with reference to ‘zones’ or other 
generalized areas. 

The development of ecology has given a new 
complexion to the understanding of distribution, 
and although in this respect the zoologist has lagged 
behind the botanist, the works noticed here have 
consolidated the position and placed the zoologist 
in line for further advances. 

(1) Prof. Richard Hease’s ““Tiergeographie” set 
& new standard, with ite appeal to modern methods 
and its weighty accumulation of examplee widely 
drawn from zoological research papers. There has 
been no English work quite like it, although the 
posthumous volume of Dr. Marion I. Newbigin, 
“Plant and Animal Geography" (1936), discussed 
ably and in & rather lees minute way some of ita 
main topics. Since the publication of the '"Tier- 
geographie" in 1924, however, much has been 
done, and the’ translators and joint-authors, 
realizing that a transcript would no longer meet 
the needs, have with Prof. Hesse’s concurrence 
placed their own stamp very thoroughly upon the 
work. They have used their own experience and 
reading to revise and add, have deleted material 
with which they did not agree—for example, 
Lamarokian interpretations stuck in their gorge 
and were rejected—and they have increased the 
emphasis upon the influence of marked climatio 
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varlalions during the world's history and upon the 
stability of the present ocean basins. The chapter 
on the influence of man upon animals has been 
rewritten, mainly from an American, point of view, 
and the text has been made more readable by the 
weeding out of Hease’s plethora of scientific names 
and the amplification of the scientific references. 
The result is a first-rate work, containing much 
widely gathered information, and suggesting many 
problems for the ecologist. : 

Since the original book was not reviewed in 
NATURB, ita scope may be indicated. The greater 
part, in three sections comprising nineteen chapters, 
discusses the actual distribution of animals, in 
the sea (188 pp.), in inland waters (89 pp.),-and on 
the land (180 pp.). In each case the discussion 
leads off with an account of the environmental 
factora and of their relation to animal life, and 
this is followed by more detailed accounts of the 
various communities and their structural and 
physiological relations to the natural conditions 
in which they live. Preceding these descriptive 
sections is a valuable introductory section of nine 
chapters (149 pp.) setting out the general problems 
and relations of ecological animal geography. 

The difficulty about biological generalizations is 
that exceptions so often threaten to break the rule ; 
in other words, the factors are so complicated that 
olear oases seldom oocur. Here the familiar zoo- 
geographical regions of the earth’s surface are 
condemned as abstractions, because transition 
areas transgrees their supposed objective boun- 
daries ; but the positive conclusion is the more 
helpful, namely, that “the faunal regions are 
divisions of the earth’s surface in which the 
animal life bears a somewhat uniform aspect, and 
differs from that of the neighbouring regions in 
consequence of independent evolution during 
longer or shorter periods of isolation". When the 
authors, in support of Bergmann’s rule that when 
the same species inhabits different climates the 
individuals tend to attain the greatest miro in the 
coolest regions, cite (amongst others) the case of 
_ the red-deer as increasing in size towards the north- 
east of Europe and decreasing towards the south- 
west, they seem to lean upon & weak reed, for the 
Norwegian specimens are less than the Swedish, 
and both are inferior to the deer of Germany and 
the Carpathians ; perhaps the factor of food upsets 
the rule. Also, how are we to account for the fact 
that the distinctive forms of the sea-girt St. Kilda 
(ooeanio climate), whether they be ‘field-mice or 
house-mioe or wrens, are larger than their fellows 
on the Soottish mainland ! It is an interesting 
thesis, supported by many examples and &ooounted 
for in various ways, that the extent of a region is 
reflected directly in the numbers of ita species and 
even in their size, 
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In regard to the major facta of historical geo- 
graphy, the authors dismiss Wegener’s theory of 
continental drift in a sentence ; but since the 1928 
symposium which they follow, geologists have 
been weakening’ in their opposition, and the 
remarkable parallels drawn by du Toit between 
the geological formations of South America and 
South Africa suggest that zoologists should for the 
present keep an open mind. 

In the bibliographies the translators have in- 
oluded many important works published since 
1924, but admitting that rigid selection was 
necessary, reference might usefully have been 
made to C. B. Williams’s “Migration of Butterflies" 
(1930) in connexion with the movements of insects, 
to Taussig’s important “Ökologischen Haustier- 
geographie" (1932), and in connexion with inland 
waters to Murray and Pullar's six-volume ''Bathy- 
metrical Survey of Soottish Fresh-water Lochs" 
(1910), and Hora's &coountd of the adaptetions of 
animals in rapidly running streams. 

The book is well printed, is illustrated by 
instructive and modern text-figures (although there 
is a wretched photograph of the gannete on the 
Bass Rook), and is very free from slips (‘‘save” 
for have, p. 117, 1. 31; “Agrio.” for Avio.; p. 418 
ref. 10; and the misleading ''Baltio starfish” 
given as the English name for the four-bearded 


Most of these points are matters of opinion, but 
there can be no two opinions about the value of 


_ the book itself. 


(2) Shelford’s “Animal Communities” has been 
for Bo many years an indispensable guide in the 
teaching of ecology in Great Britain that its merits 
do not require to be streased. The seoond edition 
is an impression of the first, unchanged exoept for 
the correction of typographical and clerical errors, 
the modification of community nomenclature, and 
the addition of a short bibliographical appendix. 
But the advances of animal ecology since the 
original work appeared in 1912 make it odd to 
read the complaint that zoology has furnished 
geography only with data almost exalusively con- 
cerning the taxonomy and morphology of animals 
(p. 818); Hesse (not mentioned in the biblio- 
graphy) and his cloud of witnesses are the answer. 
In the first chapter (where “Thompson” (p. 6) 
should be Thomson), the section on ‘the economic 
importance of animals” contains no reference to ` 
domestication. 

However, the body of this pioneer work, a 
descriptive account of typical habitats and their 
communities, with occasional suggestions of the 
changes which both may undergo in parallel, 
retains ite original value as an introduction to the 
modern method of field natural history. 

Jamas RITOHIE 
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Communal Life Among Termites 


The Soul of the White Ant 

By Eugène N. Marais. With a Biographical Note 
by his fon and translated by Winifred de Kok. 
Pp. xv +184 +8 plates. (London: Methuen and 
Co., Ltd., 1937.) 7s. 6d. net. 


HIS book is of considerable interest ; it con- 
tains & number of original observations and 
there are some good plates and text figures. The 
original was written in Afrikaans and the trans- 
lation is by Winifred de Kok. 

The translator, in her preface, writes: ‘His 
years of nnceasing work on the veld led Eugène 
Marais to formulate his theory that the individual 
nest of the termites is similar in every respect to 
the organism of an animal, workers and soldiers 
resembling red and white blood corpuscles, the 
fungus gardens the digestive organs, the queen 
funotioning as the brain, and the sexual flight 
being in every respect analogous to the escape of 

tozoa and ova. 

“About six years after these articles appeared 
(his original papers) Maurice Maeterlinck pub- 
lished his book “The Life of the White Ant”, in 
which he describes this organic unity of the term- 
itary and compares it with the human body. This 
theory aroused great interest at the time and was 
generally accepted as an original one formulated 
by Maeterlinok.”’ 

Marais further classes the workers as the mouth 
and teeth and the soldiers as the functional equiva- 
lent of the medulla oblongata ; the fungus gardens 
as the stomach and liver, and the termitary iteelf 
as not & heap of dead earth, but as a separate 
animal at a certain stage of development—a 
composite animal in exactly the same way that 
man is & separate composite animal, only without 
the power of locomotion. By the operation of 
natural selection the final result will be a termitary 
which moves slowly over the veld! We fear we 
have not sufficient imagination to conjure up such 
& miracle. Such & theory would naturally appeal 
to the poetical mind of Maeterlinck; but he 
should at least have given Marais the credit for it. 

It appears to us that the author in his endeavour 
to prove his theory over-reached himself, and 
probably thereby lost sight of a number of equally 
interesting facts and problems. We have geen it 
stated that if his facta are beyond question his 
theory is quite unanswerable. We do not agree 
with this statement; but at the same time we 
propose to show that in many instances what he 
says is incorrect. 


' The theory itself is only a poetical invention 
and geta one nowhere. One might equally well 
compare the termitary to the heavenly bodies, the 
queen being the sun, eto., and use similar argumenta 
to try to prove it. The statement that the king 
and queen are ordinary four-winged neuropterous 
insects is contrary to what is known on the subject. 
Termites are now considered to be descended from 
& common ancestor to that of cockroaches, and 
possess some characters similar to those insecte. 
The queen is said by Marais to have the power 
of producing three different forms of insects: the 
queen, the worker, the soldier. As & matter of 
fact she can produce, as shown by Wheeler, 
sixteen different kinds of individuals, as follows: 
first-form males and females (true kings and 
queens); second-form males i females ; third- 
form males and females; large male and female 
workers! small male and female workers; large 


male and female soldiers ; medium-sized male and ` 


female soldiers ; small male and female soldiers. 

It is probable that not all these occur at once 
in one colony, but five or six are often to be met 
with in a single colony. 

It is stated that all direct activity ceases in the 
termitary immediately the queen is destroyed, and 
there is an end to the community as such. 

This may be the case in a small new termitary, 
but certainly not in a large old one. The second- 
and third-form adults are complemental or sub- 
stitutional kings and queens, and can be used if, 
or when, the true queen (or king) dies. The 


geoond form have wing pads or incipient wings . 


and perfectly formed reproductive organs, though 
smaller than in the first form, and the third form 
are entirely winglees, but possess mature reproduc- 
tive organs which are smaller than in the second 
form. 

The author says of the true kings and queens 
that one moment the insect is flying, a moment 
later the wings are detached, yet one finds no 
evidence of & lesion. Wheeler points out that the 
wings of the first-form adulte break off at pre- 
formed basal sutures, and old individuals of this 
caste can always be recognized by the truncated 
wing-stubs. Marais also mentions wing-buds being 
sometimes present, but attributes this to atavism, 

Many other instances might be brought forward, 
but the space at our disposal will not permit. It 
must be remembered that the habits of different 
species of termites (as with anta) differ, and the 
author was only observing one species. 

Horan DOoNISTHORPE: 
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Amenities of the Countryside 


(1) England under Trust : 
the Principal Properties held by the National 


Trust in England and Wales. Described and 
illustrated by J. Dixon-Soott. Pp. xx + 339 + 62 
plates. (London: Alexander Maclehose and Oo., 
1937.) 7s. 6d. net. 


(a) Britain and the Beast 

By J. M. Keynes, H. J. Massingham, Sheila Kaye- 
Smith, E. M. Forster, W. A. Eden, C. E. M. Joad, 
John Moore, Clough Williams-Ellis, Geoffrey M. 
Boumphrey, R. G. Stapledon, A. G. Street, 
Patrick Abercrombie, Thomas Sharp, G. O. Hines, 
Howard Marshall, Gord Horder of Ashford, G. M. 
Trevelyan, John Gloag, Sir William Beach Thomas, 
8. P. B. Mais, R. M. Lockley, Kenneth Spence, 
Edmund Vale, 
Howard of Penrith, Aileen Tatton Brown. Pp. 
xx + 8324 41 plates. (London: J. M. Dent and 
Sons, Ltd., 1937.) 10s. 6d. net. 


"TH almost simultaneous publication of these 
two books marks an important stage in the 
increasing consciousness of Englishmen that they 
have in their countryside and their older buildings 
a historic heritage of incalculable value which is 
in danger of destruction and ought to be made 
secure for the enjoyment and education of their 
descendants. One of them is a pictorial and 
deacriptive account of the principal properties 
held by the National Trust and is thus primarily 
a record of achievement: the other contains the 
' views of twenty-six eminent persons on various 
à of the problem, some being oontent to 
. deeoribe, and generally to deplore, the present 
situation, while others put forward suggestions 
more or leas oomprehensive and more or less 
practical, which they would like to Bee adopted 
in a future polioy. 
1) "England under Trust” contains accounts of 
' more than fifty properties now held by the National 
Trust, They range geographically from Oornwall 
to the Roman Wall in Northumberland, and from 
Kent to the Lake District : in area they may be 
. ag small as Coleridge's Cottage at Nether Stowey, 
or as extensive as the seven thousand acres of the 
Holnioote Estate in Somerset. They inclide pro- 
perties of every desoription—ranges of oliffs in 
Cornwall, an ancient hostelry in Southwark, great 
stretches of moorland and fell in the Lake District, 
historic houses like Bodiam, Tattersall, or Monta- 
cute, a complete village in Buckinghamshire, and 
six hundred acres of Cambridgeshire Fens. 
A most enoouraging feature of the record is 
that the Trust seams to be accumulating properties 


George Soott-Moncrieff, Lord: 


at a rate whioh is rapidly increasing: the number 
of &oquisitions here illustrated which have come 
into its hands since 1930 is surprisingly large. It 
is also interesting to note that while Cornwall and 
the south-west generally seem to vie with the 
Lake District as the areas in which the Trust has 
been most succeseful in ite aims, Norfolk, York- 
shire, and the north-east as a whole seem to be 
still almost untouched by ita activities. Another 
fact which emerges is that the Trust now holds & 
considerable number of the few remaining ancient 
village clergy-housee ; of these, the Alfriston 
parsonage is probably the best known, but the 
church houses of Widdecombe, Muchelney, and 
West Wyoombe are all delightful buildings. 

The most valuable feature of the book lies in 
the magnificent series of photographs by Mr. J. 
Dixon-Soott: every property described is iltus- 
trated by at least one of these, and both in com- 
position and reproduction they could scarcely be 
bettered. It is a pity that the descriptive notes 
are not up to the: standard of the illustrations : 
they are pleasantly written on the whole, but 
elementary tical errors can be found by 
the curious on pp. 81, 113, 147, 189, 197, 227, and 
298; and it is somewhat disconcerting to find 
elementary historical errors also in a book the 
scholarship of which Prof. G. M. Trevelyan has 
specially commended in his foreword. The An- 
tonine Wall, for example, was not built by Agricola 
(p. 24): nor did Boudicca sack Lincoln and York 
(p. 187), though she did ssck London, which 
according to Mr. Dixon-Scott escaped her: nor 
did the Black Prince live in the fifteenth century 
(p. 208). In the account of Tintagel there is no 
mention of Mr. Radford’s recent and very im- 
portant excavations, which have illuminated ita 
history far better than the shadowy Arthurian 
connexions, here detailed without & suggestion 
of doubt on their historicity. One would have 
hoped that a book issued under the auspices of 
what is after all the National Trust for Places of 
Historic Interest would have paid more regard to 
the claims of historic socuracy. 

(2) "Britain and the Beast" is & thoroughly 
depressing book, partly because it directs attention 
to depreasing facta with which most people are 
familiar (although apparently not familiar enough) 
and partly because its twenty-six eminent authors, 
in spite of ten introductory pate-on-the-back from 
ten even more eminent persons, have nothing 
approaching a common policy for improving 
matters. Indeed the editor, Mr. Clough Williams- 
Ellis, has probably been wise to let each member 


r 
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of his curious team have his own say in his own 
way, permitting no argument with his neighbours, 
for if anything like a symposium, in the proper 
sense of that abused word, had been attempted, 
it would probably have developed fairly quickly 
into a ‘Tough house’. Thus O. E. M. Joad’s opening 
assumption that the primary purpose of the 
countryside is to provide space for townsmen to 
play in, is met by A. G. Street, who asserts with 
some asperity that it is meant for countrymen to 
work in. H. J. Masaingham, in a survey of English 
agrarian history which is little better than a 
caricature, believes that the big landowners have 
ruined the rural soene ; W. A. Eden, on the other 
hand, thinks that they are responsible for moet of 
ita loveliness. G. M. Boumphrey urges that & rigid 
line should be drawn between town and oountry, 
while Aileen Tatton Brown apparently oontem- 
plates an England which by 1087 has become one 
vast garden city. 

Most of the writers seem to want the establish- 
ment of national parks, but they are far from 
agreed cither on their location or their purpose. 
The individual contributions are of very varying 
length and, one may add, of very varying merit : 
some of the authors have realty nothing to say, 
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some have a great deal too much, and some again 
are BO choleric that it is difficult to make out 
whether they have any ooherent ideas at all. 
Among those which fall into none of these claasos 
may be mentioned W. A. Eden’s sensible and 
constructive account of the landowner’s contribu- 
tion: Sheila Kaye-Smith’s interesting revelations 
on the economics of speculative building; the 
editor’s scheme for acheduling historic houses and 
their owners ; P. Abercrombie’s practical analysis 
of the deficiencies of present town and country 
planning legislation ; K. Spenoe's straightforward 
ideas on the Lake District ; and Lord Howard of 
Penrith’s excellent account of the amenity laws 
in Switzerland, Germany and Sweden; while Sir 
W. Beach Thomas’s translation of “Littera 
scripta manet" (itis very hard to get rid of printed 
offal) deserves a cheer all to itself. 

It is a great pity that the obviously excellent 


-photographs have been ruined by running them 


right over the edge of the page, leaving no margin 
—a modern practice which haa little to commend it 
—and by printing them on much less satisfactory 
paper than is used in “England under Trust". 
Altogether a depressing book ; but that, after all, 
is presumably what its authors intended it to be. 


The Growth of Modern Chemistry 


A Hundred Years of Chemistry 

By Prof. Alexander Findlay. (The Hundred Years 
Berles. Pp. 352. (London: Gerald Duckworth 
and Co., Ltd., 1937.) 15s. net. 


T° write an account of the development of 
chemistry during the last hundred years is & 
task which might well daunt even the boldest 
spirit ; for chemistry is a major science advancing 
rapidly on an ever-widening front, and the period 
in question begins not long after chemistry had 
become an exact science capable of mathematical 
interpretation. The infusion into the body of 
science of & new spirit—an achievement which, 
in Liebig’s words, constituted the immortal glory 
of Lavolsier—led rapidly to the formulation of that 
comprehensive Atomic Theory the ramifications 
of which form the nervous system of the wonder- 
ful body of physical science as we know it to-day. 
Prof. Findlay’s task has been to take up the 
story of chemistry soon after the birth of Dalton’s 
theory, and to trace these ramifications in a concise 
and intelligible manner. Such a task calls for 
Many qualifications. Among them may be men- 
tioned the sixth sense of the historian, the power 


of oritical discrimination and selection, the gift of 


terse expression, unending patience, a courago 
which never fails, and a determination to achieve 
the highest possible degree of accuracy. A perusal 
of Prof. Findlay’s book will convince the most 
fastidious reader that the author has all these 
Tequisites. 

Covering with swift strokes of his brush the 
limited canvas represented by some three hundred . 
pages, our ‘chymioall Artist’? has produced a 
harmonious panorama of this century of chemistry, 
peopled by a rich array of pioneers of the science. 
As the picture grows beneath our gaze, we see 
how the molecular theory of Avogadro arose as 
an inevitable outcome of the atomic theory of 
Dalton; how the molecular theory called with 
an increasing ingistence for the development of 
& conception of the linking of atoms into a mole- 
cular structure ; and how, in turn, a body of seem- 
ingly irreconcilable facta led to the expansion of, 
the two-dimensional organic molecular structure 
into a three-dimensional configuration, and thus 
to the birth of that vast sub-sciance of stereo- 
chemistry, which now embraces all substances. 
We see, further, how these successive advances 
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in theory were followed by an increasing command 
of practical technique, leading to the gradual 
elucidation of the constitution of natural produota, 
to the syntheais of an enormous range of natural 
and artificial organic substances, and to the 
foundation of manifold industries based upon the 
new -chemical knowledge. : 

Other strokes of this facile brush reveal how 
the determination of atomic weighta led to the 
law of periodicity ; how this law ''first enabled us 
to perceive undiscovered elements at a distance 
which formerly was inaccessible to chemical 
vision” ; how the discovery of co-ordinate families 
of elements indicated an identical origin; and 
how, as we reach the edge of the canvas, there 
developed from this and other sequences the idea 
of the electronic constitution of matter. 

Our artist depicts also the spectacular develop- 
ments of physical chemistry, bringing out such 
high-lights as the kinetic theory of gases, the 
correlation of physical properties and chemical 
constitution, the law of mass action, catalysis, 
the phase rule, the theory of solutions, the ionic 
theory . . . and, in another fleld of vision, the 
recognition and study of radioactivity, and the 
development of the modern theory of atomio 
constitution. Truly, “the records grow unoeaaingly, 
and each new grain of truth is packed, like radium, 
with whole worlds of light.” 

The value of this bird's-eye view of the growth of 
modern chemistry is enhanced by the copious and 
acourate documentation, in the form of unobtrusive 
footnotes. Some of these original sources have 
evidently been tracked down by Prof. Findlay at a 
considerable cost in time and labour, as they are not 
to be found in the ordinary books of reference. The 
specialist will appreciate this feature of the book as 
` fully as the reader with a leas detailed knowledge of 
chemistry will enjoy the easy flow of a narrative 
X which is of necessity somewhat condensed. 

As we should expect, Prof. Findlay does not 
neglect the human aspect of his subject, although 
even here, where he might have been excusably 
discursive, he tempers his enthusiasm with a wise 
restraint. He says enough to show the reader 
how often one investigator seems to rise upon the 
shoulders of another, and how narrow is the 


margin which sometimes divides success from, 


failure in chemical research work. It may also 
be deduced that some of the figures in this historical 
gallery were born under & lucky star. Thus, 
Pasteur's first great disoovery— which laid the 
foundations of stereochemistry—was dependent 
upon the fortunate choice of a specific salt, and 
its crystallisation below a temperature of 27° O. 
But chance and some auspicious star have 
acoounted for much in the history of science, as 
in the social and political history of nations. 
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Regrettably, many of these fortuitous circum- 
stances have passed unrecorded. It is unlikely, 
for example, that anybody except the present 
reviewer knows that the first ‘optical resolution 
of a substance containing no asymmetric atom in 
ite molecule, to which Prof. Findlay refers (p. 78), 
was due, in the last analysis, to the dilatory habite 
of a certain laboratory boy, whose inaction at & 
critical moment has until now remained unwept, 
unhonoured and unsung in the records of chem- 
istry. And certainly nobody else knows what Sir 
William Pope exclaimed—when the resolution had 
at last been effected—at the first sight of the 
change in the polarimeter field : suffice it to say 
here that he did not repeat the Engliah equivalent 
of Biot’s historic utterance at the first sight of 
the optical rotation produced by sodium ammonium 
laevo-tartrate : ‘Mon cher enfant, j'ai tant aimé lea 
sciences dans ma vie que cela me fait battre le 
eceur |” 

The reflective reader may well put down 
this book with the query, Quo vadis? ‘The 
ultimate oomponents of matter," says Prof. 
Findlay (p. 261), “now appear to be two in number, 
the positively charged proton and the unit of 
negative electricity, the electron”. . . . Proton 
and eleotron— positive and negative—sulphur and 
mercoury—Sol and Luna—masculine and feminine 
—Yang and Yin—Osiris and Isis—sun-god and 
moon-goddees : what a curious appeal this doctrine 
of the Two Contraries has made to the human 
intelligence throughout the ages! The wheel turns 
full circle, and the father-god and mother-goddess 
of the ancient civilizations reappear in the latest 
conception of the atom. Ño, too, the tail-eating 
make of ancient Egypt reappeared some two 
thousand years later in the “Chrysopeia” of 
Cleopatra, and came once again in these latter 
days to whirl mockingly before the eyes of August 
Kekulé, whose fleeting vision of this ancient 
symbol of eternity gave birth in 1865 to the 
conception of the benzene ring—“the crowning 
achievement of the doctrine of the linking of 
carbon atoms”. 

Of chemical theory we may exclaim: "Plus ga 
change, plus o’est la même chose!” It is true 
that we have elaborated the alchemists’ doctrme 
of the unity of matter and their sulphur-mercury 
theory of the constitution of metals ; and that the 
modern imagination has bodied forth the proton, 
the electron, the positron, and the neutron (this 
last being the latest expreasion of the alchemical 
Rebis),: but when we try to formulate the ulti- 
mate realities of matter we find thent as elusive 
as that ignis-fatwus of alchemy, the Philosopher’s 
Stone—the faith of Monday, Wednesday and 
Friday is the heresy of Tuesday, Thuraday and 
Saturday. Is the path of scientific inquiry into the 
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fundamental nature of things fated to lead beyond 
the limita of human understanding into a four- 
dimensional world as unintelligible as the wild 
mysticisms of alchemy? Or will the Ouroboros 
Serpent, at the psychological moment, bring 
farther enlightenment, in another vision, to some 
future seer of the sub-atomic world 1 

In these days, when an ever-increasing special- 
ization threatens to produce a generation of 


Supplement to NATURE of October 9, 1937 


chemists running in blinkers, it is hard to find an 
all-round master of the science who is able to see 
it steadily and see it whole, and to depict it in its 
full coherence and beauty. Prof. Findlay is such 
& master, and all who have the interests of 
chemistry at heart will be grateful to him for 
producing this admirable account of the growth 
and present state of the science. 
Joas Reap. 


Atomic Spectra and Atomic Structure 


(r Atomic Spectra and the Vector Model 
By A. C. Oandler. Vol. 1: Series Spectra. ; 
viii + 237 + 4 plates. 158. net. Vol. 2: Complex 
Spectra. Pp. vi+ 270 + 4 plates. 16s. net. (Cam- 
bridge: At the University Press, 1937.) 


(2) Atomic Spectra and Atomic Structure 
By Prof. Gerhard Herzberg. Translated with the 
co-operation of the Author by Prof. J. W. T. 
Spinks. (Prentice-Hall Physics Series.) Pp. 
xv+ 257. (New York: Prentice-Hall, Ino. ; 
London, Glasgow and Bombay : Blackie and Son, 
Ltd., 1937.) 4.25 dollars; 18s. 6d. net. 


(1) R. OANDLER'S two volumes upon 

&tomio spectra will appeal to the 
spectroscopist rather than to the general reader. 
As the title implies, the whole work is developed 
on the vector model of the atom. There is a good 
deal to be said for a book of this nature, for the 


fact remains that most practical speotrosoopiste 


use the vector model in analysis and only turn to . 


the wave mechanics solutions when vectors break 
down. There is, however, frequent reference to 
the findings of quantum mechanics, and an intro- 
ductory chapter on this might well have been 
included. Throughout the book the historical 
method of approach is used, the result being an 
essentially empirical introduction to each branch 
of the subject. Both volumes contain much de- 
tailed material bearing on fundamental principles. 

The first volume deals with series spectra and 
haa a general introduction which is clearly written. 
A good deal of space is justifiably devoted to a 
very full description ‘of the Zeeman effect, and 
this is followed by an excellent chapter upon 
atomic magnetic properties. The description of 
the Stark effect is rather more detailed than the 
acoounts usually met with in & book of this nature, 
but this is all to the good. The chapter on the 
Periodic Table of the elementa includes a good deal 
on valency and is of interest to the chemist as 
well as to the physicist. Extensive tables of 
g factors, intensities and Rydberg term values are 


included, with the view, apparently, of assisting 
the experimenter. 

In the seoond volume, dealing with complex 
spectra, there is detailed consideration of indi- 
vidual spectra, a very wide range being covered in 
order to illustrate the spectral types found in the 
different columns of the Periodio Table. It is 
obvious that the author has consulted a large 
number of treatises and has thoroughly digested a 
great number of research publications, the re- 
sulting summary being certainly effective. An 
unusual chapter of interest is that dealing with the 
line absorption spectra of solids. A good chapter 
on intensities in line spectra has been included, 
but the intensities in hyperfine structures seem 
to have been neglected. Throughout this volume, 
as in the first, the value of the Zeeman effect is 
correctly stressed, each point of theoretical interest 
being supported with a wealth of experimental 
detail. 

The chapter on hyperfine structure is not so 
satisfactory as the reet of the book, containing 
some omissions and errors. It is stated, for 
example, that no absolute measurements of hyper- 
fine structure intensities have been made, but at 
least four papers on this subject have appeared 
since 1931. The nuclear spin given for iodine on. 
p. 204 is the earlier incorrect value, and it is ques- 
tionable whether the author is justified in assuming 
that, in even isotopes, absence of hyperfine structure 
means rero spin. The hyperfine structure Zeeman 
effect is treated with the same clearness that 
characterizes the description of the ordinary Zee- 
man effect, and a useful summary is given of the 
applications of observed nuclear spin properties 
to the theory of nuclear structure. The interesting 
method of deriving Information about the structure 
of spectral terms from the study of the depolariza- 
tion of resonance radiation might have been 
included. | 

The last two chapters in the book deal with for- 
bidden transitions and with fluorescent crystals, the 
latter being particularly well done. Incidentally, 
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it is time spectroscopists adopted uniformity in 
the deeoription of forbidden transitions. Mr. 
Candler uses the term “quadripole radiation” 
whilst Prof. Herzberg, in writing of the same thing, 
calls it “quadrupole radiation”. Both notations 
are unfortunately in regular use. 

There are many beautiful plates and diagrams 
in the work, which is essentially descriptive, easy 
to read and free from difficult mathematics. It 
ends with valuable lista of papers on the spectra 
of each atom and on the hyperfine structures in 
the spectra. The latter compilation is, I believe, 
the first of ita kind to appear in print and will be 
found useful by the research worker. Considering 
the amount of material in the book, the errors are 
few and far between. It is an excellent treatise 
for spectroscopists and for investigators wishing 
to undertake spectroscopic work an line spectra. 

(2) The book by Prof. Herzberg is a translation 
of his recent work “Atom Spektren und Atom- 
Struktur" (Dresden, 1936). It is an introduction 
to atomic spectra and atomic theory, and is 
admirably suited to thoeé physicists and chemists 
who wish to become &oquainted with the elements 
of the subject. Beginning with the elementary 
Bohr theory of the hydrogen spectrum, the author 
goes on to show how the vector model breaks 
down as soon as the helium spectrum is considered, 
and proceeds to explain why the wave mechanics 
treatment is necessary. The introduction to the 
wave mechanics picture of the atom is particularly 
lucid and is deprived of the terrors usually associated 
with it in the mind of the student. Throughout 
the book the vector model and the quantum 
mechanical view are skilfully blended together 
into a unified description of atomic processes. A 
useful point is that certain more difficult para- 
graphs giving rather detailed wave mechanical 
explanations are printed in small type and can, 


Chemical Engineering : 

The Transactions of the Chemical Engineering 

Congress of the World Power Conference, 
London, June 2a—June 27, 1936 

Vol. 1. Pp. lxxxv +525. Vol. 2. Pp. vi+ 664. 

‘Vol. 8. Pp. vi4-797. Vol. 4. Pp. vi+761. Vol. 5: 


Index. Pp. v+164. (London: Percy Lund, 
Humphries and Oo., Ltd., 1087.) 5 vols., £12. 


JS Y THES pages at the beginning of 
vol 1 contain a very complete record of 
what took place at the first Chemical Engineering 
Conference of the World Power Oongress, and 
inalude an account of the various funotions as well 
as a list of the members of the Conference. 
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if so desired, be avoided by the reader without 
destroying the continuity. ` 

The field covered by the book is very wide. The 
treatment of the Zeeman effect is particularly clear, 
a careful balance being maintained between vector 
theory and wave mochanics. The Stark effoot is 
much more briefly dealt with. It is unfortunate 
that the important table on p. 127 exhibiting the 
application of the Pauli principle has such tiny 
lettering that the suffixes can only be read with 
difficulty. Perhaps too much of chapter iv is 
included under small type, since, surely, all should 
read the important details given on series limits, 
perturbations and jj coupling. The same chapter 
includes a brief but very clear and precise expol- 
tion of auto-ionization. Considering the soope of 
the book, the chapter on hyperfine structure is 
reasonably complete, but again one meets the 
unjustifiable association of zero nuclear spin with 
absence of fine structure in even isotopes. This 
remains yet to be proved, and should be qualified 
in & book of an introductory nature. 

The last chapter will be greatly appreciated, 
particularly by chemists. It deals first with atomio 
magnetism and then devotes a good deal of space 
to the applications of the known facts about 
atomic ionization potentials, a complete table of 
which is given. Amongst the subjects covered in 
this chapter are electron affinity, collisions of the 
second kind and the quantum theory of valency. 

The book is illustzated by excellent diagrams 
and by a number of very good plates. It is only 
on the rarest of occasions that evidences of the 
German original peep through the excellent trans- 
lation. This book deserves to become popular and 
to become widely read. Students in particular 
will find it a very valuable introduction which 
will bring them right up to the most recent 
developments. S. ToLANSKY. 


Position and Prospects 


The remainder of this volume is devoted to 
an important subject to the chemical engineer, 
namely, the materials available for the construc- 
tion of chemical plant. Since iron and steel still 
constitute the principal materials used by the 
engineer, the first section is devoted to this subject 
and the recent developments in the manufacture 
of ferrous alloys and their properties. In the 
second section of this volume are papers on the 
non-ferrous metals, refractory materials, stone- 
ware, rubber, plastics, and the use of fibrous 
materials, all of which are used in the formation 
of apparatus employed in various branches of the 
chemioal industry. 
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Twenty papers, all dealing with the tmportant 
subject of separation in its various aspecta, such 
aa separation without change of phase or physical 
state, separation with change of phase or physical 
state, and’ separation involving physical reaction, 
form the first part of the second volume, whilst the 
later portion of the volume comprises three papers 
relating to fine grading and the estimation of finely 
divided solids, and eight papers on electrolysis and 
the production, application and development of 
electricity in the chemical industry. 

The contents of the third volume are divided 
into four sections, the first of which consists of 
eleven papers on destructive distillation, more 
especially in its relation to the gas industry, aa 
well as the blending of ooals for this purpose and 
the correlation between the analysis of coal and 
its carbonization in semi-scale and industrial 
plants. Waste materials and the disposal of 
effluents form an important problem both to the 
industrialist and to the individual members of any 
community and are discussed in four papers in the 
first part of the next section, whilst three other 
papers in the second part are concerned with the 
production, treatment and properties of lubricating 
oils. 

High pressures and vacua are now being more 
and more extensively used in industry, so it is 
appropriate that seven papers on these subjects 
should be inaluded in the third section of this 
volume, in which papers on the technology of high 
vacua, construction of welded pressure vessels, 
synthesis of organic compounds, and liquid and 
gaseous phase reactions under high pressure are 
presented. 


Since the addition or removal of heat is an. 


important feature in many chemical operations, it 
is not surprising that the last section of this 
volume is given over to this subject. In the nine 
papers presented, such aspects as thermal com- 
pression, condensation of vapours and mixtures of 
vapours and gases, and other important factors 
connected with the application of heat in industrial 
problems as well as the mechanism by which the 
transference of heat is actually effected, have been 
considered. 

Vol. 4 also comprises four sections, the first of 
which is devoted to the education and training of 
& chemical engineer and contains seven papers. 
Considerable difference in opinion has been ex- 
pressed from time to time on the question of the 
education and duties of the chemical engineer, so 
that this section should prove one of the most 
valuable in the volume and one which should be 
helpful in future conferences, as it indicates the 
views of the leaders in this subject in those 
countries where classes exist for the training of 
industrialists of this type. 
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To anyone engaged in the administration of an 
industrial concern such subjects as efficiency, 
planning and oontrol of chemical works, preven- 
tion of accidenta therein and the methods of 
analysing the cost of a process, which form the 
themes of seven papers in the second section of ' 
this volume, are of interest and importance. 
` Under the heading of trend of development are 
thirteen papers upon a variety of subjects which 
can be broadly classified into three groups, namely, 
treatment of water for both steam raising and: 
industrial purposes ; the heavy chemical industry 
comprising sulphuric acid manufacture, phosphatio 
fertilizers and the production of calcium carbide ; 
and thirdly, papers relating to biological processes 
such as fermentation, fumigation and refrigeration, 
all of which are included in the general term of 
chemical industry. N 

In the last section of this volume and the last 
session of the Congrees are a group of eleven 
papers classified under the heading of general 
aspects, which can be conveniently subdivided 
into two subsections, namely, those papers relating 
to fundamental research and those to applied 
research. Applied research comprises the develop- 
ment of research laboratories by large industrial 
organizations, the applications of the resulta 
obtained either from fundamental or applied 
research to the design of chemical plant, and the 
investigation and study of the raw materials of a 
country and their utility to chemical industry. At 
the end of each section is & report showing the 
main features of each paper in that section which 
might form the basis for discussion, and this is 
followed by the discussion which took place on 
the papers contained in that section. 

Several factors have apparently influenced the 
grouping of the papers, of which one of the most 
important was the time available for presentation 
and discussion, which in many instances was too 
short for the importance of the subject under 
review. The different interpretations placed upon 
the term chemical engineer having been to some 
extent clarified during this Congress, should result 
in the papers submitted to subsequent conferences 
of this kind being even more germain to the subject. 

Any review of this publication would be in- 
complete if no mention were made of a fifth 
volume of one hundred and sixty-four pages 
which has been very carefully prepared and edited, 
comprising both subject and name indexes. 

These books should prove a very useful addition 
to any library dealing with their subject, since 
they give world-wide views on the various aspects 
of & large and complex problem. 

One cannot conclude without expressing appre- 
ciation of the manner in which these transactions 
have been printed and edited. 
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Corrosion 


Metallic Corrosion, Passivity and Protection 
By Dr. Ulick R. Evans. Pp. xxiti +720. (London : 
Edward Arnold and Co., 1037.) 46s. net. 


‘TS importance of corrosion and protection of 
metals and alloys against corrosion especially 
to engineers, chemists and metallurgists needs no 
emphasis to-day. Wherever and whenever the 
commoner metals are used, corrosion may make 
ite appearance. A signifloant feature of the study 
of corrosion is the enormous amount of investiga- 
tion work that has been done during the past ten 


.years. Dr. U. R. Evans has wisely taken the 


course of writing an up-to-date account of the 
subject as it stands at present in preference to 
revising his earlier book on “Corrosion of Metals", 
the last edition of which appeared in 1926. 

The research work of Dr. Evans on oorroeion is 
very well known not only to engineers and manu- 


- facturing chemists, to whom the new work is 


addressed, but-also to the wider realms of science 
and technology of modern civilization." During 
the last ten busy years of corrosion-science, Dr. 
Evans has been the leader of a strong team of 
research workers at Cambridge, from which 
notable contributions to knowledge have emerged 
in a steady stream. For these reasons alone & new 
survey of the study of corrosion by Dr. Evans will 


be weloomed. Although fitting mention is made 


of Cambridge work, the author has not given 
undue prominence to it, but on the other hand 


has given a well-balanced account of his subject.- 


, The task of summarizing existing knowledge of 
, corrosion is indeed an immense one, especially as 
the literature is so widely spread and so rapidly 


increasing in volume. No other author has at- 
tempted a work of these pretensions, and the new 
volume appears Hkely to occupy & unique position 
for many years to come. 

The arrangement of the subject-matter is on a 
soientiflo basis. The author's aim is to unfold the 
facta leading to an understanding of the causes of 
the various types of corrosion, without which 
understanding the attempt to apply remedies may, 
as the author pointa out, be dangerous. There are 
fifteen chapters each dealing with a special aspect 
of corrosion or passivity. The treatment is some. 


' what unusual in that each chapter is divided into 


three sections, the first or A section of each being 
concerned with the scientific basis, the second or 
B section with practical problems, and the third 
or C section with quantitative treatment. This 
arrangement of the subject-matter should prove 


of value to readers who for various reasons are - 


of Metals 


more concerned with the practical aspects than 
the theoretical or with quantitative aspects rather 
than qualitative. 

Separation of the aspects of corrosion studies in 
this way has not prevented the author from 
directing attention to all pointe of view, achieved 
by presentation of very interesting subject-matter 
in a well-sustained manner. The reader must 
inevitably find himself penetrating the B sections 
even though he may have intended at first to 
peruse the A sections. This is truly & good feature 
and bears on the larger treatment of corrosion 
matter, since the subject is one which does not 
lend itself to empiricism. To escape the ravages 
of corrosion it is necessary to know not merely 
what is the cause but aleo in what manner the pre- 
vailing conditions are of influence in one way or 
another. In matters of, corrosion, scientific trest- 
ment has ploughed stubborn ground, and thoee 
conoerned with any aspeot of oorroeion will be the 
better fitted to cope with their problems the oloser 
their acquaintance with the basic principles. 

The importance of surface films on metals 
revealed by researches of the modern age of oor- 
rosion-study demands for them a prominent 
position ^in any treatise on corrosion, and the 
author appropriately devotes the opening chapters 
to this side of the subject. Here a useful résumé 
of pickling methods and results of research on 
pickling is well placed in view of the recent ad- 
vanoes in pickling treatment of iron and steel, for 
example, to leave & protective film of phosphate 
on the surface with benefit to the protective effect 
of paints. The next chapter deals with oxidation 
at raised temperatures, a subject of high impor- 
tance in many branches of industry. 

In the next five chapters, atmospheric corrosion, 
tarnishing, corrosion In stagnant liquids, corrosion 
in moving liquids, hydrogen evolution and in- 
fluence of constituents of the liquid are reviewed 
and discussed fully. In view of the multiplicity of 
factors involved and the interdependence of effects, 
it is not a matter of surprise that in these fields of 
oorrosion-study different conceptions arise. In this 
connexion the author fittingly presenta a oon- 
sidered statement by Bengough and Wormwell 
summarizing their views on corrosion of metals in 
salt solutions, a field in which they have made 
extensive researches. 

The next two chapters deal with the influence 
of intrinsic features of metals and alloys upon 
corrosion. From this aspect of corroslon-study 
notable lines of advance have been followed to 
fruition, and perusal of this portion of the book 


630 


leaves the reader with an impression of the great 
soope for further advances as further basic know- 
ledge is gained. 

A chapter is devoted to the influence of stress 
and strain, and here a survey of corrosion fatigue 
research is given. Corrosion fatigue is one of the 
youngest branches of corrosion-study, and the 
results have been, to say the least, alarming to 
engineers. As in other flelds, however, systematic 
experiments and soientiflo treatment are yielding 
information of practical value. 


Developments in 


Air Navigation 

British Empire edition. By Lieut.-Oomdr. P. V. H. 
Weems, U.S.N. Edited by Arthur J. Hughes and 
P. F. Everitt. Pp. xiii + 490. (London: McGraw- 
Hill Publishing Co., Ltd. ; New York: McGraw- 
Hill Book Co., Ino., 1987.) 30s. 


"Ts book presents clearly and systematically 

the theory and application of the present 
mothods of air navigation, which form an integral 
part of the duties of the long-distance or ‘deep sea’ 
aviator. In the course of preparing this edition, 
the author has been in touch with officials of the 
Admiralty, Air Ministry, Imperial Airways, Air 
Service Training and others. 

The rapidity with whioh the air pilot must 
determine his position —if it is to be of any value 
—has in reoent years led to an overhaul of the 
&bridged methods of the mariner, &nd, indeed, to 
the development of & school of air navigation. 
The fundamentals of dead reckoning and celestial 
navigation are common to all branches of the 
work, whether on land, on gea, or in the air; it is 
largely to the introduction of improved and 
abridged tables combined with the use of specialized 
Instruments that the present advance in speed and 
simplicity ia due. In short, the more quickly the 
observer must obtain his position, the more de- 
pendent has he become on the technical and 
instrumental side of the work. In this connexion 
Commander Weems has had the co-operation of 
Mr. A. J. Hughes, through whose publio spirit the 
preparation of this edition is largely due. 

The air pilot cannot stop on account of sudden 
fog or bad weather, and is thus forced to have at 
all times & fairly accurate knowledge of his posi- 
tion. For this purpose he employs pilotage, dead 
reckoning, radio and celestial navigation. Over 
stretches of uniform country, as for the mariner 
in open sea, pilotage may not assist, and dead 
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The rest of the book is devoted to the influence 
of contacts and crevices, protection by metallic 
coatings, protection by paints and enamels and 
corrosion testing, with an appendix on optical 
measurement of film thickness. 

The book is & rich mine of information on 
corrosion problems and will prove of value to all 
chemiste, engineers and metallurgiste. It seems 
doubtful whether the binding will endure the hard 
use that many of the copies will surely flnd. 

H. 8. 


Air Navigation 


reckoning is handicapped by unknown variations 
in the direction and force of the wind, a factor of 
far greater importance for the aviator than for 
the mariner. Position lines from radio bearings 
are limited by the proximity of transmitting 
stations, and celestial navigation is, of course, 
dependent on visibility, though here the aviator 
has some advantage over the mariner in that he 
can usually rise gbove the clouds, while his bubble 
sextant is independent of the sea horizon. It is 
due to the development of the bubble system of 
artificial horizon that the navigators of the air and 
sea are now able to observe with equal facility 
throughout the twenty-four hours to within 5’ or, 
under favourable conditions, considerably leas. 
Improvements in the bubble sextant are in pro- 
grees, and & type that will automatically register . 
the mean of a series of six settings is under con- , 
struction. To the list of observation reduction 
tables is to be added the forthcoming “Hughes ! 
Tables for Sea and Air Navigation", which appear ' 
to be a decided improvement on anything of their 
kind yet published. For air navigation time may 
be further saved by the use of precomputed 
altitudes, of which a full description is given. 

Comprehensive descriptions, liberally illustrated, 
of all relevant instruments in use both in Great 
Britam and in America are found m appropriate 
parts of the text. The early chapters deal with 
charts, mape, projections, and their application to 
set requirements. The section on abridged methods 
of celestial navigation will be of particular interest 
to all navigators ; it is perhaps as olear an intro- 
duction to this branch of the work as has hitherto 
been published. 

The necessary, but often curtailed, explanation 
of the Nautical Almanac is further assisted by a 
comparison with the new American Nautical 
Almanac. In the latter is tabulated the Greenwich 


hour angle of the principal heavenly bodies, and 
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by this means the necessity for a knowledge of 
right ascension, sidereal time, the first point of 
Aries, or the equation of time is automatically 
eliminated. 

The section on meteorology has been contributed 
by Dr. Sverre Petterssen, an international authority 
on the air mass theory. 
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It is a matter of opinion whether all the examples 
of the methods advocated are ideally chosen, and 
the present writer is not impressed with the nature 
of the star chart in the folder. Nevertheless, the 
book can be recommended with confidence to 
the aviator, navigator, or exploratory surveyor 
alike. G. C. F. 


Theory and Practice of the Calculus 


The Elements of Mathematical Analysis 

By J. H. Michell and M. H. Belz. Vol 1. Pp. 
xxiv + 510, Vol.2. Pp. xii + 517-1087. (London: 
Macmillan and Co., Ltd., 1987.) 42s. net each vol. 


HE authors have set themselves the task of 

writing a treatise on the differential and 
integral caloulus which should be at once practical 
and rigorous, while assuming only the minimum 
of previous mathematical knowledge. The 
emphasis, however, is on the practical side, the 
book being, to quote the dust-oover, “adapted to 
the particular needs of studente of science and 
engineering". 

A fairly full account of the elementary theory 
of funotions of one real variable is given, though 
not enough to oover the requiremente of an 
honours degree in mathematics. Where an appeal 
must be made to an unproved theorem—for 
example, concerning differentiation of f(z, y(r) — 
the reader’s attention is directed to the faot ; and, 
where possible, the theorem is made to appear 
plausible by being proved or verified in some 
special case. A good feature is that in several 
places a strict mathematical treatment is followed 
by a paragraph entitled “Working Notions’, in 
which the student is shown how loose intuitive 
ideas suggest or recall the result. 

The presentation of the theory is, in the main, 
well suited to the class of students for which the 
treatise is intended. For example, in the main body 
of the work the idea of the non-terminating 
decimal is taken as fundamental (the Cantor 
theory of numbers being explained in a final 
chapter). This introduces very naturally the 
method of continued decimal subdivision to prove 
the fundamental theorems. One might wish, 
however, that this important method were rather 
more fully explained. Continuous functions are 
introduced at an early stage, and the limit of a 
function is dealt with by means of the easily 
grasped idea of potential continuity. On the other 
hand, the “general principle of convergence” is 
derived from a general discussion of limit-processes, 
which appears to the reviewer to be too abstract 


and difficult. Taylor’s theorem is very well treated, 
losing that air of mystery which too often surrounds 
it. Integration is defined as the inverse of differen- 
tiation, the Riemann integral being introduced, but 
discussed only for a continuous integrand. Curva- 
ture, length, area and volume are dealt with 
rigorously but comprehensibly. 

Mathematical rigour in language is usually 
maintained, but in one place we have "finite" 
for "bounded", while there seems to be a slight 
slip in the proof of the limit-sum integral formula. 
There are a few departures from standard termino- 
logy, some of which, such as the distinction 
between “upper barrier" and “upper bound”, are 
good; while others, for example, “upper con- 
tinuity” (for continuity on the right), seem likely 
to lead to confusion. 

The practical side of the book is good. There 
are many worked examples and a large collection 
of problems. Maxima and minima, interpolation, 
Newton’s method for solving an equation, and 
other applications of the derivative and of Taylor’s 
theorem are thoroughly dealt with. The trigono- 
metric, exponential and hyperbolic functions are 
discussed at length and used as examples of 
methods previously explained, while the expooyolio 
and epicene functions also are introduced. There 
is a long section on the standard forms of integrand 
(with recurrence formule), and approximate 
methods of integration are not neglected. Special 
emphasis is laid on the caloulation of the uncer- 
tainty in approximations. There is a section on 
curves, and one on polynomial approximation by 
various methods. Finally, we have an introduction 
to differential equations, the second order equation 
with constant ooeffiaiente being completely dis- 
cussed. It is perhaps a pity, from the practical 
point of view, that the authors here keep strictly 
to the domain of the real variable. 

To sum up, the book may be recommended to 
all those who wish to know something of the 
mathematical discipline of function-theory, but 
whose main concern with mathematics is as & tool. 


A. J. WARD. 
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Short Notices 


Anthropology and Ethnology 


A Tribal Survey of Mongalla Province 
By Members of the Province Staff and Church 
Missionary Society. Edited by L. F. Nalder. (Pub- 
lished for the International Institute of African 
Languages and Cultures.) Pp. viii4-2832. (London: 
Oxford University Press, 1987.) 15s. net. 

Tie collective work by Government and mission 
officials m the most southerly part of the Anglo- 
Egyptian Sudan may be regarded as a supplement 
to the studies of O. G. and B. Z. Seligman, Driberg 
and Evans-Pritchard. It contains useful information, 
` particularly about several tribes for whom hitherto 
there has been scarcely any published material 
available, and bears witness to the i 
interest of European residenta of the area in the 
institutions of the native peoples among whom they 
work. A feature of note is that nearly all the date 
have been oollected in the vernacular. 

But in view of this it is to be regretted that, except 
for Mr. Mynors on the Moru and Mr. Arber on the 
Latuka, soarcely any writer has supported his 
generalizations by quotation of native statements or 

what he actually observed from what 
he was told. In the absence of such empirical records, 
statements such as “the people’s ideas [on religion] 
are generally very vague and unoco-ordinated” or 
“the basis of Bari society is the clan" or "the Lango 
women are very liable to hysteria” are of small 
value. Moreover, even in matters which are oom- 
paratively easy to observe, there are many gaps in 
the analysis which could have been filled. In the 
chapter on tribal structure there is no section on 
family life; and the meagre summary of economic 
life (leas than four pages) deals almost solely with 
technical processes, without reference to methods of 


material, and suggests Imes for future inquiry; but 
it illustrates also how necessary ib is nowadays that 
enthusiasm and hard work should be backed up by 
systematic anthropological training. 


Anthropology : 

an Introduction to Primitive Culture. By Prof. 
Alexander Goldenweiser. Pp. xxi+550-+80 plates. 
(London, Bombay and Sydney: George G. Harrap 
and Oo., Ltd., 1987.) 18s. net. 

Pror. GoLDENWHIsHR’s “Anthropology” was under- 
taken originally as a revision of his ‘Early Civiliza- 
tion"; but in the process of expansion it has grown 
into & new book. It now falls into three parta. The 
first, “Animale, Man and Culture", deals with man’s 
place in Nature, and his relationship, physical and 
psychic, to the animal world, as well as his reactions 
in the development of culture; the second, ‘Primi- 
tive Life and Thought", discusses in twenty-two 
chapters culture traits, both material and social in 


R.F. 


the broader sense, in the light of specific examples as 
exhibited in varied cultural environments; and in 
the third, “The Ways of Culture”, certain general 
problems of theoretical import are considered in four 
chapters on culture and environment, the spread of 
culture, and evolution and culture. This last section 
will be particularly valuable to the stident. Ib is | 
a well-balanced and objective examination of topica 
into which controversial methods are apt to introduce 
some, however little, distortion. A chapter on “The ; 
White Man's Burden" deels with the deplorable 
effects on backward peoples of contact with white 
Civilization, and describes the efforts which are being 
made in the United States under the legislation of 
1934 to reintegrate the tribal culture of the Indian. 
Prof. Goldenweiser, while generally approving the 
object, confesses that he is not an optimist as to 
the result, although the Indians have shown them- 
selves eagerly ready to take advantage of the offers 
made by the Government. 


Biology 

Atlas of the Scale Insects of North America 
By G. F. Ferris. Pp. 2804-104 plates. (Stanford 
University, Oelif.: Stanford University  Prees; 
London: Oxford University Prees, 1987.) 40s. net. 
Tm is the first section of a large work undertaken 
by Prof. G. F. Ferris of Stanford University, who 
has for many years made a special study of scale 
insects. The author hopes eventually to deal with 
every species of scale insect that is definitely estab- 
lished in North America and to make possible their 
identification. The “‘Atlas’’ is primarily a collection 
of well-reproduced plates of admirably clear drawings 
illustrating each species, with brief notes on synonomy, 
hosts and distribution, habit, and the chief recognition 
characters ; and the matter concerning each species 
can, if desired, be obtained separately in lqose-leaf form. 

In an interesting introduction describing the plan 
and basis of the work, Prof. Ferris also discusses 
the system of classifloation adopted. He oonsiders ` 
that the old family Coocide ''must be stepped up 
at least to a super-family", Ooocoidea, within which 


-he recognises eleven families occurring in North 


America. Among these, the Diaspidide is divided 
into the sub-families Diaspidins and Phasnicococcina, 
and the volume under notice deals with the tribe 
Diaspini of the former sub-family. This covers some 
84 genere, including species of Aulacaspis, Ohionaspis, 
Diaspis, Epidéaspis, Lepidosaphes and Parlatoria. 
The debatable problem of the genera to be accepted 
is shortly discueeed, the author admitting that ib 
"cannot be settled to the satisfaction of everyone, 
or perhaps even of anyone, the author included”. 
About a hundred species in all are illustrated and, 
as & rough estimate, it is thought that the complete 
"Atlas" will include perhaps 750 species. 
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The difficulties of identifloation of scale insects are 


considerable, but they are & highly interesting group 
from the taronomio point of view and have the 


added attraction that many species are of greet. 


eoonomio importance and wide distribution as peste. 
In spite of this their study has been much neglected, 
and all who are interested will be grateful to Prof. 
Ferris for undertaking the valuable publication, 
which should prove a stimulus to further work. 


Some Beautiful Indian Trees 

By the late Rev. E. Blatter and Walter 8. Millard. 
Pp. x+110+68 plates. (London: John Bele, Bons 
and Curnow, Ltd., 1987.) 21s. net. 

Tas book represents the elaboration of materials 
already published in the Journal of the Bomboy 
Natural History Society. 81 beautiful coloured plates, 
85 full-plate photographs and 42 line drawmgs in 
the tex of 108 pages are ample and excellent illustra- 
tions for the guidance of those who desire to acquains 
themeelves with some of the striking trees that are 
frequently met with in the plains of India. Debeiled 
descriptions of the more ogmman species have been 
given, together with notes on their distribution, 
economic uses and gardening. A long list of popular 
names has also been added. Suitable English names 
of some of the species have been coined. The generico 
name is followed by an appropriate explanatory note. 
The book is nicely bound and well printed. 

Bub such rich materials lack in proper arrangement 
and uniformity in the treatment of families, genera 
and species dealt with in this volume. Such want of 
sequence in the subject-matter is & bit confusing to 
the reader. Notes on distribution might have been 
made more useful by incorporating farther details of 
localities by oconsulting herbarium specimens of 
different parta of India and Burma. The lists of 
popular names in some cases are too long. The names 
of some of the species require slight modification in 
the light of the international rules of botanical 
namenolature. 

The book is entitled ''Bome Beautiful Indian 
Trees” ; but some of the species dealt with are not 
indigenous to India. 

Although there is room for several improvements 


in the book, yet it is indeed a laudable attempt - 
, an the part of the authors towards better recog- 


nition of some of the attractive Indian trees. 
The volume is a valuable addition to the Indian 
botanical publications. It will prove 
useful to the lovers of plante, both Indians as 
well as foreigners visiting India. 


Mytilus 

By Kathleen M. White. (Department of Oceano- 
grephy, bro of Liverpool: L.M.B.O. Memoire 
on Typical British Marine Plante and Animals, 81.) 
Pp. vii+117+10 plates. (Liverpool: University 
Prees of Liverpool ; London : Hodder and Stoughton, 
Ltd., 1987.) 9s. net. 

Sm Worum HanpMan did a good day's work forty 


years ago: when he planned out for the Liverpool 
Marine Biological Committee the series of papers 
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known ever since as the "L.M.B.C. Memoirs". They 
have put on record, in more or lees detail, the structure 
and natural history of one common animal after 
another—no small service ; for, as Huxley once said, 
if the commonest of our British animals became 
suddenly extinct, we should find we knew next to 
nothing about many of them. The writing of these 
memoirs has trained the prentice hand of many a 
naturalist, among them Ashworth and James John- 
stone, Cole, Dakin, Eales, Fleure, Hickson, Imms and 
Punnett. A new part still comes out every now and 
then, and No. 81 has just appeared; it is by Miss 
Kathleen White of Reading, on the common mussel. 

Abundance, cheapness and convenient size all fit 
Mytilus edulis for students’ use, but it is not very 
easy to dissect—until you know how. Mise White 
gives a clear and full account of ite anatomy, with 
the part on the circulatory system particularly good ; 
her figures are excellent, and her brief instructions 
for dissection are very much to the pomt. There 
have been several other monographs on the mussel 
since de Heide wrote a book on its anatomy two 
hundred and fifty years ago. Seventy years ago 
Sabatier began an elaborate study, but never finished 
it; Field wrote & better and more complete one in & 
bulletin of the U.S. Fisheries Bureau; now Miss 
White has given us the best and handiest of them all. 


Biology for Students of Pharmacy 

By E. J. Moore. Pp. vii+415-8 plates. (London: 
Edward Arnold and Co., 1987.) 15s. net. 
ErxmwmNTARY biology is one of the basio subjects for 
several types of students reading for professional 
degrees or diplomas such as in agriculture, medicine, 
dentistry, pharmacy and so forth. A general élemen- 
tary course in biology should satisfy all needs, yet 
since most profeasional examining bodies set their 
own syllabuses, he would be an ambitious author 
who attempted to satisfy all requirements in one 
text-book. 

A course which is really a combined one of botany 
and xoology is not the kind of biology which meeta 
with approval to-day; but the author of this book 
disarms this justifiable oriticiam of his work by 
stating i that “the arrangement of the 
chapters has been decided partly by the fact that 
the published syllabus [of the Preliminary Scientific 
Examination of the Pharmaceutical Society of Great 
Britain] is divided into plant and animal sections”. 
80 he wisely follows the syllabus. 

This enforced failing aside, the book can be 
described as excellent. It is quite clear that the author 
takes his subject as a serious teacher and has not 
merely compiled his book from other publications 
or teaching schedules. The text is quite up to date 
and very lucid, and the two hundred diagrams and 
eight plates are ao clearly produced and labelled that 
every student of pharmacy can be sure of getting 
as much out of the book as he requires.  ' 

Teachers and students of biology in the pharma- 
would do well to consider adopting this book as their 
standard. 


Chemistry 
Chemical Principles with particular Application to 
Qualitative Analysis 
By Prof. John EL Yos. Pp. ix 4-811. 
John Wiley and Sons, Ltd. ; London : 
Hall, Ltd., 1937.) 18s. 6d. net. 


Tum keynote of this book is the correlation of re- 
actions and phenomena encountered in qualitative 
analysis with the etudent's training in the theoretical 
principles of inorganic and physical chemistry. All 
teachers recognize that qualitative analysis should 
form & part of the student's training, and too fre- 
quently it ramains almost a separate compartment 
of the student's knowledge with little or no correla- 
tion with the rest of his chemical knowledge. 

Prof. Yoe's book is comprehensive. There appears 
to be no type of reaction or physico-chemical phe- 
nomenon likely to be met with in a well-directed 
course of qualitative analysis but what is discussed. 


(New York: 
Chapman and 


For example, the nature of solution, oxidation-. 


reduction reactions, co-ordination and sterecisomeric 
co-ordination compounds, neutralization and hydro- 
lysis, theory of indicators, determination of hydrogen 
ion concentration, the preparation and properties of 
colloids, adsorption phenomena, orystal structure, 
atomic structure and even the quantum theory are 
some of the topics dealt with. To most chapters 
there are illustrative set problems, answers being 
supplied to the numerical ones. 

Bearing in mind the size of the book, the range of 
ite contente is surpriamgly large. In some cases the 
result is a lack of clarity undoubtedly due to too 
great compreasion. An example of this is the chapter 
on the electrical theory of matter, radioactivity and 
atomic structure, which occupies rather leas than 
seven pages, in which the neutron is not specifically 
mentioned. 

As an introduction to specialized text-books and 
monographs, for which all studente do not have time 
or inclination to study, such a book as this has a 
useful place in the student’s library. 0. 8. G. 


Quantitative Pharmaceutical Chemistry : 

containing Theory and Practice of Quantitative 
Analysis applied to Pharmacy. By Prof. Glenn L. 
Jenkins and Prof. Andrew Q. DuMez. (MoGraw-Hill 
Publications in Pharmacy.) Second edition. Pp. 
xxv +466. (New York and London: McGraw-Hill 
Book Co., Ino., 1987.) 21s. 


Tua gratifying reception accorded to this excellent 
text-book on ite first appearance has led the authors 
and publishers to issue a new edition, which has been 
largely revised in order to bring the subject-matter 
into conformity with the many changes made in the 
official methods of analysmg pharmaceutical materials 
in the latest issues of the United States Pharmacopaia 
and the National Formulary. The theoretical matter 
has also been brought up to date, while the number 
of assay exercises has been increased. In addition, 
the contenta have been rearranged, being now divided 
into three parte instead of four as ın the original 
edition. This compreasion has been achieved by 
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deleting the seotion on ultimate analysis and by 
incorporating the chapters on pH determinations, 
electro-analysis, eto., which originally represented non- 
official procedures, with the other physico-chemical 
determinations suoh as refractive index, speciflo 
rotation, etc. These are now all contained in Parb 2, 
while, as before, Part 1 deals with gravimetrio, 
volumetrico and gasometric methods. The third 
seotion is devoted to special procedures such as the 
aseay of alkaloids and volatile oils and the deter- 
mination of the constants of fate, waxes, resins and 
balgams. 

The volume is well written and produced, and 
although all the methods advocated are not official , 
in Great Britain, nevertheless they will be found 
useful to those who are interested in the application 
of quantitative analysis to pharmaceutical materials. 

G. R. D. 
The Drama of Chemistry : 
How Man deals with Atoms. By Prof. Sidney J. 


French. (The University Series: Highhghts of 
Modern Knowledge.) Pp. vii+170. (New York: 
The University Society; London: Chapman and 


Hall, Ltd., 1937.) 4s. 6d. net. 


Ir requires confidence and wide knowledge to give a 
stimulating account in a amall space of the work of 
the chemist through the ages, to discuss something 
of the future of the science and to suggest how a 
more detailed knowledge of it may be obtained. Dr. 
French has tackled his diffloult task boldly. 

The section dealing with organio and biological 
chemistry is not so satisfactory as those portions deel- 
ing with phenomena of solution and with atomic 
structure. Certain drawbacks are inevitable in & 
work of this kind. Formule of some organio com- 
pounds need revision and expansion, and the acoouns 
of Pasteur’s resolution of racemic acid is inaccurate. 
The author surely does not believe that sucrose has 
been synthesized, that amino acids cannot be con- 
densed together and that Willstatter had nothing to 
do with the elucidation of the structure of chlorophyll ! 

It may also seem strange that an account of the 
development of our knowledge of atomic structure 
can be given without mentionmg the names of 
Sir J. J. Thomson and Lord Rutherford. While 
later workers are referred to, Prof. F. Soddy’s pioneer- 
ing work on the isotopic forms of the elementa is 
overlooked. On the other hand, “Henry Armstrong", 
according to Dr. French, was famous for having dared 
to oppose Arrhenius’s dissociation theory and is 
described with Louis Kahlenberg as being “‘chief 
among the hardy rebels”. 

In spite of these criticisms, Dr. French has given 
us & most readable and brief account of what he 
aptly describes as “The Drama of Chemistry". 

C. 8. G. 

Practical Organic Ch 

By A. J. Mee. (Dent's Modern Science Series.) Pp. 
x--384. (London: J. M. Dent and Sons, Ltd., 
1987.) 5s. 

THe author has managed to compress nearly three 
hundréd experiments into this little volume, which 
is intended to be used in conjunction with a text-book 
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dealing with the underlying theories. The aim has 
been to provide a course of instruction in practical 


illustrate the main groupings of the subjecta and of 
typical reactions of many of the prepared compounds. 
Two short chapters at the end deal respectively with 
the application of dyestuffs and the identification of 
been omitted. A very useful feature of the book is 
the inclusion at the beginning of some of the chapters 
of tables showing the chemical relationships of the 


- products described. 


It is rather surprising to find the old-fashioned 
method of drying glassware with alcohol and ether 
mentioned. In Fig. 16 the positions of the mano- 
meter and the safety-flaak might have been inter- 
changed and the use of rubber stoppers avoided 
entirely. In teeting for the elements, Lassaigne’s 
reaction with sodium often fails; Middleton’s re- 
agents (sodium carbonate and xino dust for nitrogen 


, and pure sugar and sodium carbonate for sulphur 
; and the halogens) are both safer and more satis- 


— 


factory. The book oovers & fairly wide field and the 
instructions are very clear and concise. 


Engineering 
Aerodynamics 
By Dr. N. A. V. Piercy. Pp. xvi+423. (London: 
English Universities Presa, Ltd., 1037.) 30s. net. 


Dr. Premor has, to use a hackneyed phrase, “fulfilled 
a long falb want” in producing this book. Although 
there are several excellent English books on eero- 
dyn&mioe, the exceptional rate at which the applied 
outlook of the subject has developed recently has 
left a distinct gap in text-book literature, although 
such information is available in a more scattered 
form im periodicals, Government publications, eto. 
Students and professional technicians will certainly 
find this volume an indispensable companion. , 

In keeping with the breadth of his title, the author 
attempts to survey the whole field of his subject, 
and merely because of laqk of space fails to do some 
parte of it justice. This is a pity, in a book from so 
able an author and unquestionable an authority as 
Dr. Piercy, but on the other hand the treatment is 
logical. Discussions start ab initio, and treat the 
subject properly up to & certain point. This makes 
a book that appeals to the student rather more than 
to the professional aerodynamicist. Is it too much to 
hope that this will be followed by a second volume 
with & more practical aspect ? 

Such matters as the rotating wing, interference, 
movements of the transmission point and the measure- 
ment of profile drag, the empirical treatment of the 
subject of skin friction and the boundary layer, are 
a few of the questions that aircraft designers need to 
see treated from their applied point of view. The last 
chapter, dealing with the analysis of performance, is 
exactly what is required by the practical reader, and 
provokes one to hope for more of this sort of treat- 
ment in either an extra volume or a second edition. 
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Engineering Properties of Soil 
By O. A. Hogentogler, with the collaboration of 


Henry Aaron, Richard O. Thoreen, Edward A. Willis, 
and Adolph M. Wintermyer. Arranged and edited 
by C. A. Hogentogler. Pp. xiii--484. (New York 
and London: MoGrew-Hill Book Co., Ino., 1937.) 
80s. 
Soms are a subject of interest to a large circle of 
investigators, since they play an essential part in 
most human activities. Not least are they of im- 
portance to the engineer, who has to deal with them 
as foundations and as materials for his structures. 
A text-book on these aspects of their utility is there- 
fore not only justifiable but also eminently desirable, 
and the authors of this joint compilation have pro- 
duced one on clear and comprehensive lines. Part 1 
of the volume deals with the origin and composition 
of soils; Part 2 with the characteristics of soil; 
Part 8 with the structural properties of soil; and 
Part 4 with practical design and construction. The 
chief author and his collaborators are highway 
engineers in the service of the United States Bureau 
of Publio Roads :- their point of view, therefore, as 
well as the sources of their data, is naturally mainly 
American, as is evidenced throughout the volume in 
nomenclature and olassification and in the fairly 
extensive bibliography at the end. The book is well 
illustrated with diagrams, and there is a glossary of 
geological terms as well as a serviceable index. 

B. C. 


An Introduction to Fluid Mechanics 

By Alex. H. Jameeon. Pp. x--289. (London, New 
York and Toronto: Longmans, Green and Co., Ltd., 
1937.) 7s. 6d. net. 


RaaonmNrT developments in aeronautios, the turbine and 
the use of liquid and gaseous fuels have produced a 
great change in the science of fiuid mechanics. As 
@ consequence, an elementary knowledge of the 
modern advances in the subject is now required by 
engineering students. This book has therefore been 
written for the use, primarily, of second year students 
preparing for the London engineering degree. The 
author has made a special feature of keeping the 
course as free as possible from empirical formule and 
tables of coefficients. The text is well illustrated 
by clearly drawn diagrams and fully worked-out 
examples. Both the calculus and the method of 
dimensions have been used wherever necessary, and 
although the book is designed to cover adequately 
a specific syllabus, it should be very useful to all 


Pp. ix+203+424 
plates. (London: Chapman and Hall, Ltd., 1937.) 
25s. net. 


Wirnix the modest compass of 300 pages, Mr. 
Bransby Williams has succeeded in compressing a 
very comprehensive and up-to-date survey of a 
subject the full development of which would require 
& number of volumes. The survey is necessarily 
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brief and compact, covering as it does a wide range 
of topics: rainfall, off-flows (or run-offs) and storage 
capacities ; flood discharges and spillway copeaities ; 


hydraulie-Bl| and rock-fill dams; regulation of 
storage and reservoir features (including power 
Stations); methods of construction and treatment of 
water for domestic supplies. In addition to these 
technical matters, the author finds space to conclude 
with what he terms an Engineer's Odyssey, being an 
account of a tour around the dams and reservoirs of 
Great Britain. Having occupied the post of chief 
engineer in the Publio Health Department of the 
Government of Bengal, Mr. Williams naturally gives 
prominence to water storage installations in India, 
but his survey is representative of the most modern 
practice in other countries. There are a number of 


diagrams and some photographs. B. C. 
Philosophy and Psychology 

Theory and Art of Mysticism  . 

By Prof. Radbakamal Mukerjoe. Pp. xvi+308. 


(London, New York and Toronto: Longmans, Green 
and Co., Ltd., 1937.) 18s. net. 

A BOOX. on Oriental mysticism—whioh being traditional 
is easentially sound—is nowadays of an actual as well 
as of & general interest. Europe is suffering to-day 
from crude and brutal mysticiama; obsessed by 
an apparently overpowering need of spiritual sur- 
render; the desire for a crazy submission to ‘leaders’ 
with a false mythological halo and a perverted racial 


„or nationalistic background. The understanding of’ 


how this mental attitude has come upon us in our 
Western world, what it means, and what it portends 
for the future, is perhaps the most vital problem of 
modern social science. 

This book, written by one of India’s foremost 
scholars, himself fully in sympathy with the mystical 
point of view, will be a great help towards the under- 
standing of mysticlam in general. The chapters 
which deal with the “training in tbe art of con- 
templation'" -will assist us in grasping the inner 
attitade of the mystic. Dr. Radhakamal Mukerjee 
has already established a world-wide reputation as 
an economist. He is also & distinguished scholar in 
social science. The width of outlook and the richness 
of literary and factual evidence save the work from 
the ane-sidedness from which a piece of special 
pleading might suffer. The introductory chapters on 
the foundations of religion, on its primitive mani- 
festations, on magic and ritual, reveal the writer's 
competence in dealing with anthropological problems. 
The -discussion of the relation between religion and 
economic life is of special interest because here his 
appreciation of mysticiam and his professional know- 
ledge mingle and oroes-fertilize each other. The book 
will therefore be of value to the student in political 
science, the economist, and also of course to the 
philosopher concerned with the history of religion. 

B. M. 
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The Philosophy of Relativity 
By Prof. A. P. Ushenko. Pp. 208. (London: George 
Allen and Unwin, Ltd., 1937.) 8a. 6d. net. 


So many books have been written on this important 
subject that one may almost doubt whether anything 
really new can be said about it. Yet Prof. Ushenko 
succeeds in being both interesting and new, thanks 
to his method of treatment of the theory of relativity. 
To begin with, he wants philosophers to understand 
what the mathematics of relativity mean: so in 
Chapters ii and vi he gives a step-by-step deduction 
of the main equations of relativity. Then he goes on 
to give a critical account of the meaning of these 


equations. He bases his discussion on the fact that ! 


events are described by dispositional characteristioa, 
and that they must have an essence which ig distinct 
from these characteristics. For him, this essence is 
& fusion of space with time, thus rejecting physical 
Substance as an alternative category of natural 
philosophy, and involving an attitude which is 
antagonistic to the new positivistic tendencies. 
T.G. 


Physics 
Electrolytic Condensers : 
their ies, Design and Practical Uses. By 


Properties, 
Philip R. Coursey. Pp. viii+172+10 plates. (Lon- 
don: Chapman and Hall, Ltt., 1987.) 10s. 6d. net. 


THouaH the development of the electrolytic oon- 
denser goes back quite a long time, it is only in 
recent years—mainly through the demand of the wire- 
lees industry—that they have reached their present 
important position. Mr. Coursey’s book is the first 
one published m English on this subject. It is, in 
the first place, mtended for the prospective user, 
that is, for designers of apparatus incorporating such 
condensers. 

This explains the mode of treatment adopted— 
in combination with the restramt which the author 
had to impoee on himeelf as technical director of a 
firm manufacturing these condensers. We find a bere 
minimum of informastion on the physioo-chemiocal 
processes underlying the action of the condenser, a 
general survey of the various types of construction 


— 


and of their electric properties, and a fairly detailed ' 


description of the methods used for testing and of 
the pointe which have to be considered when selecting 
& condenser for some definite purpose. The electric 
properties in question are illustrated by numerous 
curves, many of whioh- are. Characteristic all are, 
however, presented/n a way which makes identifica- 
tion with definite types of condensers or experimental 
conditions impossible. In order to reach as wide a 
public as poesiblé a rather elementary mode of 


presentation has been adopted. There are few ` 


references to patents or literature, those given dealing 
nearly all with circuit problems. 

The book will be definitely useful to the research 
worker who wishes to employ this type of condenser 
in his experimental apparatus. 

A. B. 
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Alternating Current Measurements at Audio and 
Radio Frequencies 
By Dr. Devid Owen. (Methuen's Monogrephs on 
Physical Subjects.) Pp. vii 4-120. (London : Methuen 
and Co., Ltd., 1937.) 85. 6d. net. 
THs new addition to Messrs. Methuen’s well-known 
series of monographs is devoted to the principal 
methods used for the measurement of frequency and 
circuit constante for alternating current in the sudio 
and radio frequency range. Its main contents are 
as follow: introduction to the treatment of A.o. 
circuits by vector methods and complex notation, 
measurement of inductance (self and mutual), 
capacity and frequency at audio frequencies, mainly 
by tbe use of bridge methods, including, however, 
a special chapter an a.c. potentiometers ; measure- 
ment of the same magnitudes at radio frequencies 
by resonance methods. The author, who with the 
‘Owen bridge’ has himself made a definite oontribu- 
tion to the subject, has succeeded in presenting the 
matter with agreeable shortness, outlining well the 
points which should be observed in the experimental 
procedure. Numerous examples, worked out in 
detail, add to the usefulness of the book by illustrating 
the order of magnitudes and errors encountered. 
A. B. 


Miscellany 


Interpretative History of Flight: 

A Survey of the History and Development of Asro- 
nautios, with Particular Reference to Contemporary 
Influences and Conditions. (Board of Education: 
Science Museum.) By M. J. B. Davy. Pp. 208+81 
plates. (London: HM. Stationery Office, 1987.) 
bs. net. - 

Taw is & fourth volume written by Mr. Davy, of the 
Aeronautics Section of the Science Museum, South 
» Kensington, which, although not directly descriptive 
of the exhibits there, is based upon the historical 
aspect of such an exhibition, and might well be read 
in conjunction with a visit to it. 

The book describes the continuous development of 
the idee of flight and provides & record of the human 
activities leading to ita achievement. The subject 
has been dealt with from & somewhat new point of 
' view in that the outstanding phases, facta, and 
events are explained with reference to the contem- 
porary conditions and the general trend of human 
development, it being felt that there exista a need 
for the presentation of this subject in & form which 
embraces more than bare facte and technical details 
unrelated to the social and economic background. 

It is divided into three parte, and is fully illustrated 
with contemporary prints and photographs. Part 1 
deals with the principles of natural flight and the 
early history of man’s attempts. Part 2 treats the 
period from the beginning of definite historical 


Ld 
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and speculates upon the social and economic aspects 
of the question. 

This is & thoroughly readable book, written by an 
author who is in a position to be, and is, a master of 
his subject. 


Prosperity Beckons : 


. Dawn of the Alcohol Era. By Dr. William J. Hale. 


Pp. viii+201.° (Boston, Mas.: The Stratford Co., 
1930.) 2 dollars. 

Tax interdependence of industry and agriculture is 
gradually gaining wider recognition, but current 
conceptions of agriculture are largely dominated by 
mherited views of its functions. In this spirited fore- 
cast of the possibilities of an era in which aloohol 
will largely displace petrol and other hydrocarbons 
as fuel for the internal combustion engine, as a result 
of developments from the discoveries of Bergius on 
the hydration of cellulose and Hertz on the isolation 
of a-oellulooe from wood pulp, the author discards 
such conceptions. The production of food, he suggests, 
18 a purely secondary matter. A fifth of those engaged 
at present in agriculture could supply all our needs 
in respect of food and clothing. Agriculture’s main 
business in the future should be the provision of raw 
materials for industry, raw aloohol, or as 
he terms it, “agricrade alcohol”, and the crops to be 
cultivated should be determined primarily by 
industrial needs. 

In a style which at time borrows too much from 
the devices if not the jargon of the publiorty agent, 
much food for thought, and the 
possibilities of advance in the direction he indicates 
deserve serious attention. His argument for & closer 
relation between the factory and the farm is rein- 
forced not only as a contribution to the unemploy- 
ment question and by the importance of utilizing the 
vast quantities of agricultural waste products, but 
also by the general tendency of economic nationalism 
to seek substitutes for materials imported from 
abroed. At a time when determined effort to 
formulate & genuine agricultural policy for this 
country related to the conservation of all ita natural 
resources is long overdue, the book should appeal 
ġo all scientific workers who are considering the 
‘contribution of sciance in this field. 


Noise 

By Dr. A. H. Davis. (Changmg World Library, 
Pp. x+148. (London: Watte and Co., 
1937.) 2s. 6d. net. 


Tum author is well known for being in the forefront 
of noise studies. The present little book is suitable 
for the scientific worker who has not yet become 
acquainted with the many aspects of the nowe 
problem, and for the general reader, who ought to be 
impressed by the manner in which a social problem 
can be attacked when treated scientifically. The 


records up to the end of the Great War in 1919, that measurement of noise level and the definition of the 


period in which flight was first oonoeived, then 
achieved, and afterwards developed towards the 


phon scale are carefully explamed, but the feature 
of this little book is the amount of well-balanced 


wartime outlook exclusively. Part 8 covers the post- information which 1s presented in such agreeable 


War applications to the various transport activities, terms. 


L. E. O. H. 
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Forthcoming Books of Science 


Agriculture, Horticulture and Forestry 
Feat T e ctp Aie, Le Uncorzihy Prese. Practical 
British Forestry—oO. P. Aakers. 
Bnglish Uniworsities Press, Lid. The Vegetable Garden— 
W. E. Shewell-Cooper. The Herbaceous Border—R. Sudell. 
Faber and Faber, Lid. Pig Breeding and Feeding— 


C. Forman. 

Macmillan and Oo., Itd. Green Fields: a Journal of 
Irish Ooun: Rynne. Cacti: a Gardener’s 
Handbook for their Identification and Oultivation—Dr. 


J. Borg. 

Martin Hopkinson, Itd. Commercial Apple — 
dE pple Growing: 

Thomas Murby and Co. Soils of the Lusitano-Iberian 
Peninsula—Prof. E. H. del Villar. International Soil Map 
of Europe, 1 : 250,000. 

Putnam and Co. Lid. Plants for the Connoisseur— 
T. Hay. A Gardener's Progrees—F. Stoker. 

Ww: and Norgate, Lid. Aristoorata of the Garden— 
E. H. Wilson. Hardy Bulbs (vols. 2 and 3)—Lieut.-Col. 
C. H. Grey. 

H. F. Tnd a. Withorby, Ltd. Famine in Britain— 
Viscount Lymington. 


Anthropology, Archsology and Sociology 


G. Allen and Urwin, Lid. The Population Question— 
Prof. A. M. Oarr-Beunders and others. Heredity and 
Politices—Prof. J. B. B. Haldane. 

D. A eniury Oo., Inc. Democracy in Tranaition 
An hio Btate U; 


— niversity Group of Booial Scientists. 
Bailidére, Tindall and Coa, Lad. ization and Disease 
Donnison. 


—Dr. O. P. 
Cambridge Uniworsity Press. Ma ive: Anolient. 
Bantu Civilization on the p ited by Leo 


Fourché. Prosymna : ament preceding 
the Argive Heraeum—Prof. O. W. Blegen. The Musio o 


P Dr. F. W. 
Galpin. The Place-Names of the East Ridi MEE. 
shire and York—A. H. Smith. "ad Social Organist 
I. H. N. Evans. oa and 
Central Polynesia—R. 
Chatto and Windus. Byrona Festivals idiot Alford. 
Stone Men of Maleknla—J. Layard. 
Clarendon Press and Oxford Unt Press. The 
Stone Age of. Mount Carmel—Miss D. A. E. Garrod 
(vol. 1) and Miss D. M. A. Bate (vol. 3). The Mandaeans 
of and Iran—E. 8. Drower. b cupere Labem 
(vol. 1}—Prof. H. Torexyner, Lankester 

ee 


Lewis and J. L. Starkey. South West Africa 
Times—H. Vedder. 

"Oowniry Life", Ltd. The Disappointed Lion and Other 
Tales from the Bari—trenalated and set to music by Dr. 
A. N. Tucker. 

Bnglish Unwoersities Prese, Lid. The Aryans—R. T. Clark. 

George G. Harrap and Oo., Lid. Towards Angkor: In 
the Footatepes of the Indign Invaders—H. G + Quaritoh 


Wales. 

er and Sons, Lid. The Land of the Gurkhas— 
Major W. Brook Northey. 
jen, B. Lippincott Co. America’s Yesterday—F. Martin 
Brown. Introductory Sociclogy—R. L. Sutherland and 
J. L. Woodward. 
John Long, Lid. I Rise: The Life Story of a Negro— 
Rollo Ahmed. 
Longmans, Green and COo., Lid. Cornish Orosses—Dr. 
T. F. G. Dexter and H. Dexter. 
Macmillan and Oo., Ltd. The Jewish Oontribution to 
Civilization—O. Roth. $ 
Methuen and Co. Itd. Communication has been 
established—A. J. H. Goodwin. Greek Vases—R. W. 
Hutchinson, C. P. Bicknell and A. D. Trendall. The 
Archwology of Crete—J. D. B. Pendle . Grey 
Children: A Study in Humbug and Misery—J. Hanley. 


John totta Dictionary of Pali Proper Names (vol. 
as G. P. Malelasakera. 

Ge RARisije and DER. O Ringe Finch and C 
Ld. Crime and Racial Conflict in Afrioa—Dr. H. J. 
Simons. Bex, Custom and Psychopathology—Dr. B. J. F. 
Laubecher. 

Williams and Norgate, Lid. Traditions and Oustoms ' 
of Oheshire—Chrisiina Hole. ' 


Astronomy and Meteorology 
Clarendon Press and Oxford Uniwersity Press. Obeerva- , 


tional to Astronomy—R. P. Hubble. Astro- | 
nomiocal ought m Renaissance England—Francis R. 
Johnson. 


Gerald Duckworth and Oo., Lid. A Hundred Years of 


Astronomy—R. L. Waterfield. 
MoGraw-Hill Publishing Oo., Lid. Synoptic and Aero- 


nautical Meteorol Byers. 
Maom4llon and Uo., Ltd. Climate of the British Isles 
—E. G. Bilham. 


S Isaac Pitman and Sons, Lid. Astronomical Naviga- 
tion Made Easy—G. W. Ferguson. 


Biology 
PME TUNE HAN eta lege pes of Japan m 


Prof. Teixi Niwa. The Principles 
Waddmgton. Human i be 8. Zuckerman. 
Evolution Re-stated—Dr. Julian Huxley. 


D. A Co., Ino. Wild Animal World: , 
Behind Scenes at the Zoo—Raymond L. Ditznars and 
William Bri 


Bdword Arnold and Co. Food Tablos—Prof. V. A. 
Mottram and Dr. Ellen Radloff. 
B. T. Batsford, Led. World Natural History—E. Q. 


C and Oo., Ltd. Tho New Book of the Dog— 
Edward O. Agh. 

Chapman and Hall, Ltd. Season, Sox and Genius — 
Huntington. 

J. and A. Churchill, Lid. A Textbook of Plant Virus 
Diseases—Dr. Kenneth M. Smith. 

Clarendon Press and Oaford Unworsity Press. Develop- 
ment of the Vertebrate Skull—Dr. G. R. de Beer. A | 
Herd of Red Deer—Dr. F. Fraser-Daring. Biological 
Standardiszation—Prof. J. H. Burn. 

“g Infe”, Lid. Edward Grey of Felloderi endi 
hie Birde poton Gordón: 

J. M. Deni and Sons, Lid. Birds of the Pritish Isles 

(4 vols.)—H. F. Daglish. The London Zoo—E. G. Boul- 


“Gerald Duckworth and Oo., Lid. A Book of Bude, 
| Publishers), Lad. The Mystery { 


University of London Prose, Lei. Out with Romany: 
Adventures with Birds and Animals—G. Bramwell Evens. 

MoGraw-Hil Publishing Co., Lid. Physi ica] 
Genetics—Goldschmidt. Textbook of Dendrol - 
low and Harrar. Introduction to Plant Pethology— 
Heald. Animal Nutrition— Maynard. 

Macmillan and Oo., Lid. Practical Zoological Ilustra- 
tions (vol. 1, Vertebrates) —Sibyl Wales. Making of 
& Scientist—Dr. R. L. Ditmars. 

Methuen and Oo., Ltd. The Chromosomes—M. J. D. 
White. Hounds of the World—Sir John Buchanan- 


Jardine, Bt. Zoo Roundabout—Loma Lewis. Adaptive 
Coloration in Antmals—H. B. Cott. 


, —D. Portway. 
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Terminology—T. L. Green, J. M. Watson and Dr. H. 

John Murray. Edwerd Wilson : Nature Lover—George 
Seaver. - 

Olwer and The Birds of British Somaliland 
and the Gulf of Aden—Sir Geoffrey Archer and Eve M. 
Godman. The Birds of Kenya and Uganda—Sir Frederick 
Jackson. 

Putnam and Co., Lid. The Sky's their Highway—R. 
Williamson. 

Williams and Norgate, Lid. General Plant Physiology— 


E. O. Barton Wright. 

, Lid. More Songs of Wild Birds 
e Parlophone E. M. Nicholson and L. Koch. 
Flight of Birds—C. Horton-Smith. A Nature Lover 


Blackie and Son, Ld. Chemical Analysis of Metals and 
Allo Dr. E. Gregory and W. W. Stevenson. Principles 
i —H. P. Stark. 

s in Bio- 


Falooner Flint. Reactions of Pure Hydrocarbons— 
Gustav Po n and its Applications in 
the Fields of Rubber, Bynthotio Resins troleum— 


Prof. R. E. Burk, A. J. Weith, E E. Thompeon and Ira 
Wilhams. Outlmes of Chemical i . E. F. 


tary Experimental —J. O. Hogg and 
O. L. Bickel. Synthetic Resms—R. 8. M. 

Myre and Spoitiswoode (Publishers), Lid. Dictionary of 
Organic Oompounds (voL 3, hthacarbazole to 
Zygadenine)—edited by Prof. I. M. Heilbron end H. M. 
Bunbury. 

Charles Griffin and Co., Lid. Chemistry for Engineering 
Studente—HR. Hum. 

J. B. Tippinooti Co. Modern-Life Chemistry—F. O. 
Kruh, R. H. Carleton and F. E. Carpenter. 

MoGraw-Hil Publishing Co., Lid. Semi-micro Quahta- 
tive Analywis—Paul and Smith. Laboratory Technique in 
Organis Chemistry—Morton. Crystal Chemistry—still- 


we. 
Olwer and Boyd. Explosives—Prof. J. Reilly. 


Engineering 
Oambridge’ Uniwersity Press. Examples in Engineering 


and:Hall; Lid. Mechanics applied to Vibra- 
tions and Balancing—D. Laugharne Thornton. Aero 
Deaign—O. H. Latimer-Needham. Essentials of Re- 
inforoed Conarete M ee F. B. Grundy. Stream and 
Channel Flow—E. E. rgan. 

English Universities Press, Lid. Elemen Principles 
of Automobile i . R. Kinsey. ifloation 
of Alternating Currente—H. Rissik. 

Charles Grifin and Oo., Lid. Aeroplane Design—H. W. 
Wilkins. 

MoGrow-Hill Publishing Oo., Ltd. Electric Power Cir- 
onita—Dahl. Transformer Principles and Practice—Gibbe. 
Air Conditioning im Summer and Wmter—Holmes. 
Transient Electric Curren ing. Theory of Statically 
Indeterminate -Structures—Fife and Wilbur. 

Macmillan and Oo., Lid. Engmeering Science (vol. 2, 
Heat and Heat Engines, and Eleotrotechnios)—H. D. 
Brown and A. J. t. Timber: Its Structure and 
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Sw Isaao Pitman and Sons, Lid. Radio Reosiver Cir- 
cuits Handbook—H. M. Squire. Television Reception 
Tesbnique T. D. yae. Faults and Failures in Electrical 
Plant—Prof. R. Spieser. Generation, Transmussion and 
Utilization of Electrical Power—Dr. A. T. Starr. Arroraft 
Radio—D. Hay L 

Technical Prese, Oonveymg Machinery—W. H. 
Atherton. 


Geography and Travel 
D. Appleton-Contury Oo., Inc. Hawaii: Isles of En- 
chantment—O. Gessler. 
G. Bell and Sons, Ltd. Snow on the Equator—H. W. 
Tilman. A Rovmg Commi H. Newman. 





Basil Blackwell. Himala Campaign (trans. of P. 
Bauer's "Kampf um den Hi }—Sumner Austin. 
Land of the [Goring] Gap—J. H. . 


Plant Hunter’s Paradise—F. 


Colonial Population =R. R. 5 

Ohatto Windus. Lhasa: the Holy City—F. Spencer 
Chapman. Mosquito Coast—P. . Mexico Around 
Me—M. Miller. Flymg Fox and Sand—F. Rat- 
aliffe. Southern Lights—J. Rymill. Gold Coast Yesterday 
and Today—P. B. Redmayne. 

“Country Life", Lid. River to River: A Fisherman's 
i . Gwynn. Knight in Africa: Adventures 

a in the Veldt—Captain C. W. R. Knight. 

George G. Harrap and COo., Lid. Explorers’ Club Tales. 
My Jungle Treils—A. Hyatt Verrill. 

Wiliam Heinemann, Lid. Soviet Understanding— 
Richard Terrell. Where no Man ever went Before— 
Colonel P. T. Etherton. And so was England Born— 


; y: 
of Verney Lovett-Cameron—W. Robert Foran. Lords of the 
og ae : a Journey through Modern Africa—P. Balfour. 
ursi and Blackstt, Lid. The Land that Time Forgot— 
M. Leahy and M. Orain. Birango to Relate—T. Muirhead, 
Adventures of a Fisher—G. H. Bunter. 
Jarrolds Publishers ( ) Ld. My England—E. 


Shanks. 

J. B. Lippincott Oo. America South—C. Beals. 

University of London Press, Ltd. A tic Regional 
Geography (vol. 2, RECS APR J. F. Unstead. 

John Long, After Big Game in the Upper Yukon— 
Major N. A. D. Armstrong. 

MoGrow-Hill Publishing Oo., Lid. Physiography of the 
Eastern United States—Fenneman. 

Alecander Maclehose and Oo. Shrines and Homes 
of Scotland—S8ir John Stirling-Maxwell, Bt. The Sootland 
of Our Sons—Alexander Maolehose. 

Methuon and Oo., Lid. Under the Pole Star: Oxford 
University Arctic Expedition, 1985-6—A. R. Glen. 
Himala, Assault: the French Himalayan Expedition, 
1980. Fao of the Earth—J. H. Curle. Britain through 


Gipsy yee Petulengro. Ha Hawkers—Eliza- 
beth Tan erson d 


John Murray. hdad Sketches—Freya Stark. The 
Heart of a Continent—Bir Francis Yo bend. 

Stanley Paul and Oo., Lid. I with Gorlla— 
Jeuan Du Berrie. Great Australasian Mysteries—M. 
Glenne. The Hobo—H. Clouston. . 

Putnam and Oo., . Out of Africa: Life on & Farm 
in the Ngong Hille—Karen Blixen. and Knaves 
in the O&meroons— André Mikhelson. loring with 
Byrd—Reer-Admiral R. E. Byrd. 

Charles Soribner’s Sons, Lid. Petticoat Vagabond— 
Neill James. à 

H. F. and G. Witherby, Lid. Southward Ho —H. 
Nossiter. African Roses—J. R. P. Posselthwaite. 


Geology 
G. Allen and Urin, Lid. i 
MoGraw-Hil Publishing Oo., 
Tolman. 


y—Dr. A. K. Wells 
Ground Water— 
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Thomas Murby and Oo. 
J. B. Lee. Lexicon de 


of China— Prof. 
fon de Statigrph e (vol. 1, Africa)— 
compiled by a Commission o vphie (vol International 
dobai D ag Peay Geology of the Tampico ion, 
Mexico—J. M. Regional Petzology of the So 

North Sea—J. A. Beak. 


M t ics 4 

D. Appleton-Ceniury Oo., Ins. A First Year of College 
Mathematios—R. W. Brink. Mathematics for Modern 
Life—J. P. MoCormack. 

Cambridge Corey Press. Geometrical Optics: An 
Introduction ton's Method—Prof. J. L. 

Clarendon Press and Oxford pape Prese. tro- 
duotion to Projestive Geometry—Rev. C. W. O'Hara and 
Rev. D. R. Ward. f 

Engish Universities Prose, Lid. Elementary Calcula- 
tions in Building Subjecte—R. V. Broughton. 

Sonde and Co., Ltd. Factor Tables, giving the 

tion into Prime Factors of eli nox bers 

upto arid [5 i Kavan: Mathematical pera 
for Eoonomusts—R. Wi en 

MoGraw-Hill Publishing Qo., L4i. Manual of Mathe- 
matics and Meohanice— Clemente and Wilson. Elementary 
ional Mathemaiice-—Stephens. Intro- 

ical Probability—U. A 

Methusn and Oo., Lid. An Introduction to Vector 


Analysis for Physicists and Engmeers—Dr. B. Hague. 


Miscellany 
G. Allen and Uman, Lid. Science for the Citizen —Prof. 


Lancelot Hogben. What Science Really Means—J. K. 
Feibleman and J. W. Friend. 


D. MEMINI CIAM Oos Inc. How to Make Electric 
IS ymond F. Yates. 
eli 


: and Sons, Idd. Some Cases of Prediction— 
Dame Edith Lyttelton. - 

Basil Blackwell. Georges Dreyer: a Memoir by his 
Wife—Margaret 
Cassell and Oo., Vital Things for Lively Youngsters 
—T. J. 8. Rowland and L. C. Smith. 


Clarendon Press and Oxford U: Prese. Dicti 
of National Biography 1022-1980—edited by J. 
Weaver. oianoe ani Boala! Welfare fa the Ags of Norien 


-—Prof. G. N. Olark. Unem 
Professions —W. Kotachnig. 
Bto N. O. Goodman. 
owniry Life", Lid. The Railway Age—C. B. Andrews. 
English Unworsitics Prese, Ltd. Fundamental Science 
Studente—J. E. Thomas and H. O. Smith. 


yment in the Learned 
jamin Franklin’s Own 


m Frederick Hobday. 

Unwwersity of London Press, Ltd. Things I cannot For- 

‘Dr. P. B. Ballard. 

MoGraw-Hil Publishing Co., Idd. The Family in 
Health and Ilness—Sherbon. Challenge of Educetion— 
Stanford University Education Faculty. An Approach 
to Scienco—Watkeys. 

Macmillan ond Co., Lid. An Introduction to Laboratory 


Technique—A. J. Ansley. 


A Burvey of some Aspecta of Grime in the Modem World. — 
H. T. R. Rhodes. 

Rich and Cowan, Led. Hugo Eckener—Captain J. A. 
Sinolai 


G. Routledge and Sons, Lid. and Kegan Paul and Oo., 
Lid. Charles Darwin: id, Ope Man Gt West: 

Ohariss Soribnor’s Sons, Ltd. in a Chemical] World 
—A. Cressy Morrison. 


Philosophy and Psychology 
G. Allen and Unwin, Lid. Children’s Dreams—Dr. O. W. 
Kimmins. The Buddhist Sects of Japan—E. Steinilber- 
Oberim. Indian and Western Philosophy—Dr. Betty 
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Hermann. AS SIMRMred Years of British Philosophy— 
n Rudol 
[icm Press. Exammation of MoTag- 

Es Philosophy (vol. 2)—Prof. O. D. Broad. The 
Axomatıo Method in Biology—Dr. J. H. Woodger. 

Jonathan Cape, Ltd. Vocational Guidance 
the World De È F. J. Keller and Dr. M. S. Viteles. 

Olarendon Press and Oaford Mesh Erase: Through 
Science to y—Prof. H. 

Hogarth Prese. und Freud : A General Bolootron— 
edited by Dr. John Rickman. Love, Hate and 
tion—Melanie Klein and Joan Riviere. Dreem Anal 


yeis— 
Ella Sharpe. The Ego and the Mechanisms of Defence— 
Anna Freud. 
Oo. F 


and Dr. Frances 
Unwersity of London Press, Lid. 

Ohild (vol. 2, The Backward Child)—Prof. Cyril Burt. 
MoGrow-Hill Publishing Co., Lid. Social Paychology 


of Education—Melbo. 
Maomillan and Oo., Lid. Pzyohology down the- 
Prof. C. "Contributaona towards a Theory of 


Critica] Realism—Prof. G. Dawes Hicks. 


ut 


Behaviour of Infarte— 


Methuon and Oo., Lid. The p radrtional Formal Logic 
—W. A. Sinclair. Philosophy and the Physicists— 
Prof. L. Busan Stebbing. Anatomy of Spirit—J. 
Lindsay. Love, and Divorce— herson 
Lawrie. A Higtory of logy—Prof. W. ugal. 

Ricoh and Cowan, Can Psychology Help ?— 
Eleanor A. Montgom Does Sex Morality Matter t— 
Alison Neulans. poer De Nature be Improved ?— 
Dr. F. E. England. 


G. Routledge and Sons, Lid. and Kegan Paul and Oo., 
Ltd. Technique of Psychoanal Dr. D. Forsyth. The 
Neurotio Personality of our e—Dr. K. Horney. A 
Source Book of Gestalt Paychology—W. D. Elis. 


Physics 

Blackie amd Son, Lid. Modern Physios—(Prof. H. A. 
Wilson. 

Thornton Butterworth, Lid. The Atom—Prof. P. G. 
Thomson. 

Cambridge Uniwersity Press. Low Temperature Physics 
—M. and B. Ruhemann. 

C and Hall, Ltd. Sound: A Text Book—Prof. 
A. T. 

English Un4oerrines Pres, L4d. Physical Science in 

Life—Dr. E. G. Richardson. 
oGrav-Hill Publishing Oo., Lid. Laboratory Manual 

for Unified Physica—Fletcher TA Fundamental 


Principles and Ex- 
ponens Monk. Flow of es edidi: Fluids—Muskat. 
ossary of Physics—Weld. Fundamentals of Physical 


Optics—White and Jenkins. Heat and Thermodynamics 


Zemansky. 

Methuen and Oo., 

Thomas Murby and Co. German-English 
Terminology—E. R. Franz and Dr. Von Auwers. 


Technology 
Hdward Arnold and Co. Principles of Powder Metallurgy 
—Dr. W. D. Jones. 
Casesli and Co., Ltd. The Printing of Books —Holbrook 


Jaokson. . 

Clarendon Press and Oxford Une Press. Motals 
(2 vols.)—8ir Harold aton and Dr; ^M. Robertson. 
Btamlees Steel—P. H. ^ 


Bnglish Universities Press, Led. Slat/ng and Tilng— 
J. Millar. Points for Plumbers: on New Materials and 
New Methods used in the Trade—F. Herod. 

Charles and Oo., Ltd. Magnosite as a Refractory 
—A. W. Comber. Cellulose Lacquers—aA. Jones. 

Sir Isaac Puman and Sons, Lid. Cocoon Silk—cC. H. C. 
Oanedale. Colour Augur Reale ae ge D. A. 
Spencer. The Arrcraft Bench Fitter—W. B. B. Townsend. 


Laundrywork Frinsrpise and Praoctioe—Hylda M. Lan- 
caster. 


Praised m Great Brian by 
Fixe, Kaart & Co. Loo. The Gamato PRAE St: Abas 


E. ^ Bub-normal School : 


Lid, RHleotron Optios—Dr. N. Levin. - 
i Physios ' 
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Observations made in hydrogen light (Ha) with the 
Hale spectroheliosoope at Greenwich Observatory 
showed considerable activity within the spot. Besides 
the occurrence of several minor eruptions, bright 
eruptions of large extent were observed on September 
29 at 108 50™ until 115.507 U.T. and on September 
80 at 10h 28m until 115 30™. Tho times of maximum 
intensity of these eruptions agree closely with those 
of pronounced fadings in short-wave wireless trans- 
mision as recorded in Great Britain and elsewhere. 
A magnetic disturbance was registered at Abinger 
from October 34 11-35 until October 43 95, and an 
aurora was reported from the Southern Ooast of 
England on the night of October 3-4. 


Announcements 

Pror. Josi Saxupat, president of the Imperial 
Academy and of the National Research Council of 
Japan, has been elected vice-president of the Inter- 
national Council of Scientifle Unions in succession 
to the late Marchese Marconi. 


Gum. Map. Rar De. Haws VIBOHOW, emeritus 
professor of anatomy of the University of Berlin, 
celebrated his eighty-flfth birthday on September 10, 
and Dr. Karl Jacobj, emeritus professor of pharmaco- 
logy and physiology of the University of Tübingen, 
was eighty years of age on September 12. 


Tum July issue of the American Journal of 
Roenigenology and Radium Therapy is dedicated to 
Dr. Henry K. Panooest, in honour of his twenty-fifth 
year as profeasor of roentgenology at the University 
of Pennsylvania. Dr. Pancoast has served as president 
of the American Roentgen Ray Society, of the 
American Radium Society and of the first American 
Congress of Radiology held at Chicago in 1983. 


Miss E. A. LANGLEY, at present organizer of 
school meals for the London County Council, has 
been appointed to fill & new post on the staff of the 
Board of Education as inspector of the arrangements 
made by local education authorities for the provision 
of meals. She will co-operate with the Board’s 
medical staff in the campaign for improving the 
nutrition of school children. 


A GRAGHFUL tribute to the value of the scientiflo 
radio research conducted within the Empire has been 
recently paid by Mr. J. W. O. Hamilton, who has 
offered sums to found prizes for radio research at the 
Universities of Cambridge, Melbourne, Sydney and 
Tasmania. In his letter to the Vice-Chancellor of the 
University of Cambridge, offermg the sum of £500 
for this purpose, Mr. Hamilton has expressed a desire 
that the names of James Clerk Maxwell and Bir 
Ambrose Fleming, both Cambridge men, should be 
associated with the prize. 

Tos Queketb Microscopical Club is holding a 
conversazione in the roams of the Royal Society, 
Burlington House, Piccadilly, W.1, on Tuesday, 
October 12, at 7.30. 
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A SPECIAL course of nine lectures will be delivered 
at the London School of Economics and Political 
Science by Bertrand Ruagell on ‘The Science of 
Power" on Mondays at 5 commencing October 11. 
Further information and forms of application may 
be obtained fram the Secretary, London School of 
Economics, Houghton Street, Aldwych, W.O.2. 


A Coxrauxxos on Rubber Technology will be held 
in London on May 28-25, 1988, under the auspices of 
the Institution of the Rubber Industry. The president 
will be Mr. 8. T. Rowe. The Conference will be divided 
into two parts: (1) Methods of Improving and 
Evaluating the Durability of Rubber ; and (2) General 
Subjects. Further information can be obtained from 
Mr. W. F. V. Cox, Institution of the Rubber Industry, 
12 Whitehall, London, 8.W.1. 


A QGzwmaíaL Discussion on Lubrication and 
Lubricants, under the auspices of the engineering and 
technical institutions of Great Britain, is being held 
an October.13-15. It has been found necessary, 
owing to the large numbers of applications for 
membership, to arrange for the discussion to be held 
in the Central Hall, Weetminster, London, S8.W.l. 
In conj ion with the discussion an exhibition 
will be held at the Science Museum, South Kensington, 
8.W.7. The exhibits will include lubricants, bearings, 
applications of lubrication, filtration, testing and 
research, as well as an interesting series of exhibits 
from the Science Museum collections. The exhibition 
will remain open until October 81. 


A amam of the history of medicine has recently 
been founded at Buenos Aires with Prof. Juán Ramón 
Beltrán as ite first occupant. 


TEs annual meeting of the International Society 
of Medical Hydrology, which is open to non-members, 
will be held at Frankfort-on-Main and the neighbour- 
ing spas on October 17-22, when the subjecte for 
discussion will be bioclimatology, psychological factors 
in health resort practice and the natural history of 
pests and muds. Further information oan be obtained 
from the secretary, 109 Kingsway, London, W.C.2. 


Tus twenty-fourth French Congress of Hygiene 
will be held at the Pasteur Institute, Paris, on 
October 18 and 19 under the presidency of Dr. E. 
Lené, member of the Academy of Medicine, when 
the subjecta for discussion, among others, will be 
schoo] hygiene and wholesome milk. Further informa- 
tion can be obtained from Dr. R. Dujarrio de la 
Rivière, Institut Pasteur, 28 rue du Docteur Roux, 
Paris 15°. 


EBRBATUM. Referring to his letter ‘Transitive 
Interference in Gene Linkage" in NATUREN of August 
21, p. 322, Prof. K. de Kérdey writes stating that the 
table on p. 323 contains a misprint overlooked by 
him in the proof; in column c, line g, for 0-279 
read 0-249. ` ; 
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the Editor 


Jor opinions expressed by his correspondenis. 
with the writers of, rejected manusoripts 


intended for this or any other part of NaTORB. No notice is taken of anonymous communications. 


NoTES ON POINTS IN SOMH OF THIS WEHK’S LNTTNRS APPMAB ON P. 646. 


CoBRESPONDENTS ARN INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNICATIONS. 


Examination of Synthetic Resins by X-Rays 

Wa have attempted to study the process of resini- 
fication by following with the aid of X-ray diffraction 
the transitional stages of structure taking place in an 
initially crystallme compound which on heating forms 
& resin. Well-known substances of this are the 
phenolic alcohols, which on heating form the class of 
resins termed ‘saliretins’. A flret result of the X-ray 
method has been to show that p-cresol monoaloohol 
(2-hydroxy-methyl4-methylphenol) changes over at 
an Intermediate stage to an apparently new oom- 
pound to which this note direbts attention. 

The X-ray transmission spectrum of the initial 
material is shown in Fig. 1. After heating the sub- 
stance under & pressure of 17 mm. of mercury for 
80 minutes at 180°, the spectrum of the cooled 
product changes to that ahown in Fig. 2, where the 
original rings, except for faint traces, are replaced 
by others. The new rings resemble the originals m a 





oent; H, 6:98 per cent). It appears to be formed 
as follaws, and to function as & true intermediato : 


OH OH 
OH,OH CH,0H 3 
+ — 

CH, CH, 

OH OH 
n ^^ OH. CH,OH 
V (Ho 

CH, 


In addition to the detection of the new compound, 
further X-ray results in this particular oase give more 


X-RAY DIFFRACTION PHOTOGRAPHS SHOWING THE FORMATION ON HEATING D-ORNSOL MONOALOOHOL OF 
INTEHWEDIATM OOMPOUND AND FINAL EMAIN. s 


general way but have different diameters and, there- 
fore, Indicate a new structure. The isolation of a 
new oompound by fractional extraction with light 
petroleum, from which it crystallizes m flakes melting 
at 99-100°, rts this conclusion. The nearness of 
this melting point to that of the initial material (105°) 
Po explains in part why the new compound 

not previously been noted. 'The compound haa, 
tentatively been assigned the formula 3-hydroxy- 
methyl-2 : 2’-dihydroxy-5 : 5’-dimethyl-diphenylme- 
thane (1r) (found: C, 74-8 per cent ; H, 7-29 per cent 
(micro-analysis); OHO; requires, O, 74-4 per 


definite information than usual upon the structure of 
the resin itself. It will be noted that the characteristic 
feature of Figs. 1 and 2 is a strong inner ring followed 
by a gap and then a group of outer strong rings. Now 
the spectrum of the resin taken under the same 
conditions, and shown in Fig. 8, shows unmistakably 
the same characteristics. There is a strong central 
halo corresponding to the inner ring of Fig. 2 and 
two outer halos corresponding to the outer rings of 
Fig. 2. The resin is, therefore, not amorphous but a 
distorted crystal structure with a molecular arrange- 
ment essentially similar to that of the crystallme 
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intermediate. The resin is, therefore, formed structur- 
ally by small irregular relative displacements of the 
molecules from the crystalline formation and not by 
radical rearrangement of a random nature. 

The size of the unit cell of p-oreeol alcohol and 
the arrangement of molecules therein will be de- 
scribed in & more detailed communication. 

This research has been carried out at the instigation 

v of Sir Gilbert Morgan, director of the Chemical 
‘ Research Laboratory, to whom thanks are due for 
. permiseion to publish the resulte, and the X-ray work 
has been carried out under Dr. G. W. C. Kaye, 
superintendent of the Physics Department, National 
Physical Laboratory. 


' Chemical Research Laboratory N. J. L. Mmasow. 
(Dept. of Scientific and 
Industrial Research), 
Teddington. 
National Physical Laboratory W. A. Woop. 
t. of Scientific and 
ustrial Research), 
Teddington. 
Aug. 5. 


Chemical Properties of the Rare Gases 

Ir is known that the rare gases argon, krypton 
and xenon give unstable chemical co ds with 
van der Waals bonds, namely, the hydrates. They 
ee ee ee 

water at 0? C. In the case of argon, the crystals of 
the hydrate are formed at a partial of argon 
of about 100 atm. I have aiveady dhown by an 
independent method! that radon, too, forms a 
hydrate which is much more stable than those of 
other rare . Radon is easily held by crystals 
of sulphur dioxide hydrates, when they are formed 
from snow and sulphur dioxide below the eutectic 
point or recrystallized. The radon hydrate is isomor- 
phous with the hydrate 8O,.0H40, as ite distribution 
between the gaseous phase and the crystal obeys the 
Berthelot-Nernst law: the ratio Rn/SO, in crystals 
is proportional to the corresponding ratio in the gas : 


Rn (orys.) — D Rn (gas) 
SO,(crys.) 80,(gas)’ 


where the constant D for Rn has the value 0-0. 

I have also studied the possibility of an iso- 
morphous ‘seizure’ of argon and neon by the crystals 
of sulphur dioxide hydrate, when formed from 
sulphur dioxide and snow at — 8° O. I found that 
argon 18 held by this hydrate, and could thus be 
transferred quantitatively from the gaseous phase 
into the crystals. The partition factor is constant 
, and equal to 0:007. No neon hydrate (or any other 
' compound of neon) is as yet known. Its dissociation 

pressure is presumably some thousands af atmos- 

pheres. Nevertheless, neon is also taken up by 

the crystals of sulphur dioxide hydrate, though with 

greater difficulty than argon. Only 1:2 per cent of 

neon goes into the orystals after passing ninety 
charges of sulphur dioxide into a tube containing 
snow and neon at — 8°C., each time about 80 per 
cent of the sulphur dioxide being deposited as 
hydrate. Under the same conditions only traces of 
helium, not more than 0:2 per cent, could be found 
in the orystals. Consequently neon, too, forms a 
hydrate, isomorphous with the sulphur dioxide 
hydrate, of the formula Ne.6H,O; the constant D 
for neon is of the order of 0-000065. 
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Different stability of the rare gas hydrates makes 
it possible to separate them quantitatively by 
chemical means. After twelve depositions of sulphur 
dioxide as hydrate of the order of 60-70 per cent 
each, more than 99 per cent of radon is transferred 
into the crystals. By means of a current of sulphur 
dioxide more than 99-5 per cent of helium and neon, 
and about 90 per cent of argon, may be separated 
from crystals containing radon. For a quantitative 
separation of argon and radon, the hydrate must 
be decomposed and the separation repeated. For 
quantitative deposition of argon (98 per cent), 160 
depositions of sulphur dioxide hydrate (80 per cent 
each) are needed. The whole operation laste 8-9 
hours. The depositing crystals seize, chemically and 
mechanically, no more than 0:5 per cent helium and 
about 3 per cant neon. Consequently, it is possible 
to seperate chemically argon and radon from helium 
and neon, and radon from argon. It is interesting 
to note that the chemical properties of argon are 
nearer to those of radon than to neon. 

B. A. Nær. 

State Radium Institute, 


Leningrad. 
Aug. 20. 
1 Mikitin, B. A., £. anorg. ally. Okem., 287, 81 (1938). 


Proliferation-promoting Substances from Cells injured 
by Ultra-violet Radiation 

As reported in this journal! and elsewhere’, 
fractions which stimulate the growth, fermentation 
and respiration of yeast have been isolated in our 
laboratories from cells injured by ultra-violet irradia- 
tion, X-rays and other means. The following experi- 
ments by & new technique have confirmed the 
production of proliferation-promoting substances by 
cells injured by ultra-violet radiation. 

Reader's medium solidifled with agar was cut into 
blocks 8mm. x 5 mm.,x 5mm. Dilute suspensions 
in Reader's medium from cultures of S. oerevisic 

on Saboraud’s slants were applied to the tope 
of these blocks. Cover glasses were put over the 
inoculated areas and sealed to the blocks with agar. 
The materials to be tested for proliferation-promotion 
were added to the bottoms of the blocks, and the 
cover glasses and hanging blocks placed on culture 
slides rmged with 'Vaselme'. The cultures were in- 
cubated at room temperature for 24—48 hours. Areas 
of growth on the tops of the blocks were then recorded 
by photomicrographs. The proliferation-promotmg 
materials diffused from the bottoms of the blocks to the 
cells on top, where they caused increased proliferation. 

Effects of the following materials were compared : 
water, Reader's medium, unirradiated and irradiated 
yeast suspensions, cell-free fractions from unirradiated 
and irradiated yeast suspensions, and a highly potent 
bios preparation from malt combings. Yeast sus- 
pensions were prepared by adding 8:5 gm. of baker’s 
yeast to 200 o.c. of Ringer’s glucose-phosphate 
solution. Portions of these were i in quartz 
test tubes, with constant stirring, by the full ultra- 
violet from & quarts mercury aro until about ninety 
per cent of the cells were killed. Cell-free fractions 
were usually prepared by centrifuging the suspensions 
for 15 minutes and decanting the tant fluid, 
occasionally by filtration through a Borkefeld filter. 

In all experiments, growth on blocks to which 
ultra-violet injured cell suspensions or cell-free 
fractions from these had been added was much greater 
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than on blocks to which unirradiated cell ions 
or oell-free fractions therefrom, water, Reader's 
medium, or nothing had been added. Bios caused 
approximately the same growth aa the irradiated cell- 
free fractions. The accompanying table summarizes 
the resulta and the photomicrographs (Fig. 1) are 
typical of the 24-hour cultures. Addition of Readar'a 
medium (not included in the table because it was 
used in only a few experiments) produced no notice- 
able effect. The apparent stimulation by oell.free 
fractions from non-irradiated cells seamed to result 
from, mechanical injury to the ocells during centri- 
fuging. : 
SUMMARY OF HIPERIMEETS 
Per omt of area on top covered Dry 
Material added to with growth of 
bottom of blook After 24-27 hr. After 47—48 hr. reds 


Ti 162 0-025 mgm. 

Water 78 105 
Nothing . 9-8 29-5 
Oell-free fraction from ` 

non-trrad. calls 14-8 no data 0 0011 mgm. 
Imad. œl suzpenaion 306 70:3 0-025 mgm. 
Oell-free fraction from 

irad. coll 37-1 70-2 0 0088 mgm 
Kreke’s bios prep. No. : 

14 41-4 no data 0-0087 mgm. 


^ Ultra-violet absorption spectra of cell-free frao- 
tions from irradiated and non-irradiated cells showed 
considerable difference. Those of irradiated fractions 
were similar to the spectra of proliferation-promoting 
factors from yeast and irradiated liver cells reported 
previoualy?. 





` (a) o 

Fig. 1. 
PHOTOMICROGRAPHS OF TOPS OF AQAR BLOOKS AFTER 
28 mn. (a) NoN-IRBADIATAD CELL SUSPENHIOWN ADDED 
TO BOTTOM or BLOGK. (b) ÍRBADIATNED CELL SUB- 
PENSION ADDMD TO BOTTOM OF BLOOK. 


We believe the proliferation-promoting factors pro- 
duced by ultra-violet injured cells afford a clue to 
the explanation of wound healing and possibly of 
certain types of malignancy, as will be discussed more 
fully elsewhere. Gnonam SPARI Semnrr. 

Joms R. Loorsourow. 
Conu Marnm Dwyae. 
Institutum Divi Thomae Graduate School 
of Scientific Research, . 
Cincinnati, Ohio. 
July 15. 

i pir Shad i etae DE Aiai 

A , Studies of the 

1 h. "andon and ity d, 1, 41 (1037). Normis and 

* Loof bourow, Bohmieder, Stimeon and Dwyer, Studies ef the Tasti- 
Gum Divi Thomae, 1, 70 (1957). 
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Infra-Red Spectrum of Tetradeuteroethylene 


Tua molecule C,D, has twelve fundamental modes 
of vibration, of which six should be observable in 
Raman scattering, flve in infra-red absorption, while 
the remaining one must be deduced from combination 

ies in the infra-red or from measurements of 
specific heat. A knowledge of those is of considerable 
interest in the theory of molecular vibrations (a) as 
a qualitative check on the assignment of the funda- 
mental frequencies of the C,H, molécule, (b) as a test 
of various potential functions which have been 
advanced to correlate the frequencies of O,H,. Of 
those twelve frequencies, so far only four have been 
reported, being recently observed in the Raman 
spectrum by de Hemptinne, Jungers and Delfoese!, ' 
We now wish to report briefly an investigation in the 
infra-red by which we have identifled another four 
of the twelve fundamentals. 

The imen of C,D, employed was kindly given 
us by . de Hemptinne of the University of 
Louvain and contained about 10 per cent of O,D,H. 
Strong absorption bands were found at 4:284, 4°56u, 
9-282 and 18-852; a weaker band was observed at 
6-71, while still weaker bands appeared at 8u and : 
10°75. The stronger bands have all been examined 
under high dispersion with the exception of thab ab , 
4-28u, which i y coincides with & very strong | 
atm i tion due to carbon dioxide. From 
the contours obtained it has been possible to make the 
identifloations indicated in the accompanying table. 
The most puzzling feature is the non-appearance of the | 
frequency w». This is particularly interesting since 
the corresponding frequency in Cr I, has usually been 
supposed to coincide with vy, although it is not 
easy to distinguish two separate bands in the absorp- 
tion oontour. One might have expeoted the separation 
to be quite marked in the deutero-compound. We 
have, in fact, observed a distinct double maximum in 
the band at 13-85u, but it is not poesible to attribute 
one of these to the frequency w since the latter 
should not possess a sharp Q branch. The le 

ions of this double maximum would take 
too long to discum here, and will be dealt with eleo- / 
where, as will also the interpretation of the weaker 
bands. 

de qud) M acer doner tie | 
observed values of the infra-red frequencies with 


functions proposed for . This is done in the 
table. 
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anharmonicity (2 per cent), except in the case of two 
of Linnett and Thompson’s, and one of Bonner's 
predictions. It is also noticeable that an observation 
of vy would be another extremely helpful criterion, 
since here the values show the widest 
, spread. Work is being continued on the location 
of v. 

G. B. B. M. BUTEHBLAND. 
G. K. T. Corn. 

| Laboratory of Physical Chemistry, 

| Sept. 6. 

308 Hemptinne, X., Jungers, J., and Delfome, J. NATURE, 140, 


I 
aak; Q. 936), 
ET Soient. rai, T SBE); B, 8 san. ) 
deinde Ea ML, Pros. Ro 
148, 250 ; Q. B. B. M., Proc. Soc, A, 1 
Ai 20 (es) i vated M., Beg. » T 


* Thompson, H. W., ar e J. Chem. Soc., 1376 (1937), 
* Bonner, L. G., J. Amer. Chem. Soo., 88, 34 (1996). 


Physiology of Nematodes 
Ta initial suocees, or failure, of a primary infesta- 
| tion of a host by parasites must be largely the result 
; of the effect on them of the environmental conditions 
provided by the host, conditions which must also 
control their distribution within the host. Unfortu- 
, nately, little is known of the reactions of parasites 
! to definite features in their environment, and in 
order to belp relieve the peucity of our knowledge 
l of these problems, experiments were made with 
nematodes from the alimen canal of sheep. 
Before the experiments could begin, it was necessary 
to make an attempt to settle the controversial 
question ,of the respiration of parasitic nematodes. 
Most workers, mainly as a result of experiments with 
various species of Ascaris, believe them to be anmrobio, 
» but I was forced to conclude that nematodes from 
the sheep, at least, have an srobio existance. They 
are killed by periods of oxygen-lack greater than 
forty-vight hours, even when arrangements are made 
for any by-products of their metabolism which may 
have permeated their cuticle to be removed from 
; their environment. 


\ Studying the effect on the nematodes of solutions - 


, of varying pH, it was found that the lower limit of 
based Be slant by Ostertagia ciroumoincta (pH 3:2), 
species normally found in the abomasum or digestive 
aoaaa of ihexpheopi was not LON ae to Glee 
Pit Lape eats apos de mda a the dee 
or horse, or in the abomasum of cattle. The lower 
* limita without adverse effect on the species from the 
small intestine are not low enough for them to 
, parasitize the abomasum. 
, In an infestation by nematodes of the small 
` intestine of sbeep, the various species inhabit more 
or leas definite regions, each characteristic of the 
species. It was found that the distanoe of these 
‘regions’ from the bile duct could be correlated 
with the effect of sodium olate and sodium 
taurocholate on the different species. Thus the peaks 
of infestation of Trichostrongylus colubriformis and. 
T'. virinua oocura within about five feet of this open- 
ing, while those of Nematodirus ep. and Cooperia sp. 
abe nop vikia nino ce tan foot OF ih, and it is Tricho- 
strongylus which withstands the greatest concentra- 
tion of bile salts. 
An effort was also made to discover the food of the 
nematodesa—the i dealt with are Tricho- 
strongylida and are not found attached to the mucous 
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membrane. The demonstration of hæmoglobin within 
them, was not taken as f of their blood-sucking 
habits ; indeed, the evidence leads to the conclusion 
that nematodes of the alimentary tract synthesize 
this substance for themselves, presumably because it 
is a necessary constituent of their bodies if they are 
to live an srobic existence. No definite indication 
of their actual food was obtained. Bacterial diffl- 
culties hampered the experimenta, but in one iid 
xh they were overcome by placing O 
an paraoa whereby abomasal fluid could be pe 
over the worms, they lived no longer 
the controls in Ringer-Locke solution. The attempts 
at blood-feedmg with this ppecies and with those 
from the small intestine also failed to keep the worms 
alive longer than ‘starving’ controls. As yet, only 
tentative conclusions can be drawn, but it seams that 
something to be found at or in the mucous membrane 
of the intestine, possibly the tissue itself, must be 
inco: into the experiments before the culture 
of adult nematodes will be successful. 
A full account of the experiments will be publiahed 
shortly. : 
D. G. Daver. 
Institute of Animal Pathology, 
University, Cambridge. 


Effects of Salts on Emergence from the Cyst in 
Protozoa 

Tua physiology of encystment and excystment of 
Protozoa and other micro i has received little 
attention. In the case of the ciliate Oolpoda cuoullus, 
it has been earlier shown! that emergence from the 
cyst, or excystment, is brought about by some 
special substances present in the excysting medium, 
which is usually hay infusion. Part at least of the 
active material was shown to be ether-soluble. We 
have therefore subjected hay infusion to fractionation 
in order to isolate and identify the active excysting 
substance. 

It was found unexpectedly, however, that excyst- 
ment is not due to a special substance but is a property 
of the salts of a number of organio acids of low 
molecular weight. There were identified, in the ether 
extract of an infusion of timothy hay, oxalic, succinic, 
acetic, fumario, tartaric, malic and citric acids, these 
being either isolated or determined by methods m 
the literature. The potassium salts of all these were 
active, to varying extents, in causing excystment. 
i of the salts and not of the 
free acids, potassium and sodium salts being about 
equally active. 

Since activity varies widely among the different 
acids, this provides perhaps the most favourable 
opportunity yet known for studying the relation 
between chemical structure and a biological activity. 

resulta of this part of the work indicate 
that, in & homologous series, activity decreases with 
increasing molecular weight, heptylic and arelaic 
being the upper limite with mono- and dibasic-acids 
respectively. Activity is greatly increased by the 
presence of & hydroxy group in the B-poeition, but 
SE ee ee ition. 
an attempt to account quantitatively for the 
activity of hay infusion in terms of ita content of 
known acids, two important modifying factors have 
been disclosed. First, the ether-msoluble residue 
considerably increases the activity of the salta of the 
various acids, although it possesses little activity 
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&lone.  Evidenoe for this phenomenon, which re- 
onu eR ee 
moting yeast growth, was given earlier!. This action 
of the ether residue, we now find, may be imitated 
by means of a mixture of and phosphate 
having approximately the same weight per cubic 
centimetre as the residue. 

Secondly, some of the salts increase the apparent 
activity of others. In certain combinations this effect 
may be as large as that of the ether residue, that is, 
the activity is multiplied about four times. Although 
even L-malate, the most active so far found, shows 
little activity at the concentration at which it is 
present in hay infusion, nevertheless in combination 
with other salts the activity is considerable. A 

mixture of potassium salts of the various 
acids, each at the concentration present in hay 
infusion, possessed about one sixth the activity of 
the ori infusion, but when in conjunction either 
with the ether-insoluble residue or with the mixture 
of sugars mentioned above, this figure is raised to 
two thirds. Several active fractions from hay infusion 
remain unidentified; but since the total activity of 
these is small compared to that of the acids already 
determined, it is clear that the ing activity 
of hay infusion is largely explamed on the above 


Kaxsera V. THIMANN. 
A. J. HaaAamxs-Burr. 
Harvard Biological Laboratoriea, 
Oambridge, Mass. 
Sept. 10. 


(1994) anm K V. and Barker, H. A, J. Esp. Fool, ©, 87-57 


Galileo and Mathematical Demonstration 
Iw support of his contention that Galileo regarded 
mathematical demonstration as an a priori method 
of reaching truth, G. J. Whitrow, in his contribution 


Points from Foregoing Letters 


X-ray photographs indioeting changes in the 
ee ee ee 
aloohol of resinification on heating 

paige erie. ae y M. J. L. Megson and W. A. Wood 
A. ew. arystellinn compon (m.p. 989—100?) is first 
formed apparently by condensation of two molecules 
with elimination of water. The resin whjeh resulte 
on farther heating shows signs of a distorted crystal 
structure, and the authors suggest that it is formed 
by small irregular displacements of the molecules 
from the orystalline formation and not by radical 
rearrangement of & rendom nature. 

B. A. Nikitin states that, as in the case of radon, 
cuia see Dee, OMA, Sern and aon, Mn 

definite proportions by sulphur dioxide hydrate 
(formed from sulphur dioxide and mow at — 8? C.); 
be each on cies Face Boo des m d 
known to be the.cese with argon, krypton, xenon 
and radon. Different stability of the rare gas hydrates 
makes it possible to separate chemically argon and 
radon from helium, and neon and radon from argon. 


with ultra-violet light are submitted 
by QU B. Sper, Prof J. R. Loofbourow and Sister 
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to the supplement to NaruEH of June 12!, states 
that my uncle, the late. Mr. J. J. Fahie, has shown 
that “‘to satisfy his [Galileo's] own mind alone he had 
never felt ib neceasary to make any [experiments]. 
This is a misquotetion. In my unole's book the 
“It was in reference to this controversy 
[on floating bodies] that Galileo declared that 
ignorance had been- the best master he ever had, 
since, in order to be able to demonstrate to his 
adver Hop wrath ot Ds penelasions, ne Aad been 
forced to prove them by such a variety of 
ments as made himself doubly confident’; tho 
sent Lu osa ad aloes ho had now at 
necessary to make many". 
" WinLrIAw Cusack FAHDN. , 
University College, i CN 
Dublin. "m 
~ ! NATURE, 139, 1008 (1937). 
? Fah, J. J., “Galileo”, p. 145 (1903). 


The statement in my contribution to the supple- 
ment to NATURA of June 12 is inaccurate, and I 
apologize for misquoting the late Mr. J. J. Fahie. 
Actually I did not have access to bis original article 
and quoted from E. A. Burtt “Metaphysical Founda- 
tions ‘of Modern Science” (2nd edition, Jan. 1932), 
p. 65, where, in referring to Mr. Fahie’s article, the 
vital word ‘any’ is misquoted for ‘many’. Until 
receiving Mr. Fahie’s letter I was naturally unaware 
that Dr. Burtt had misquoted. 

The point I wished to emphasize (owing to the 
unfortunate otation it was over-emphasized) is 
that a priori mathematical reasoning played a much 
larger part in Galileo's work than is generallyrealized. 

^ G. J. Warrrow. 


Christ Church, 
Oxford. 


C. Marie Dwyer. —— gs! 
of testing proliferation-prédducmg substances, and. 
give a table showing comparative effect of irradiated 
cells, Kreke’s ‘bios’ preparation and oontrols. 

The infra-red a spectrum of tetradeu- 
terosthylene has boon investigated by Dr. G. B. B. M. | 
Sutherland and G. K. T. Conn, who have thus ; 
identified four of the fundamental frequencies of 
vibration of the molecule. 

D. G. Davey discusses certain aspects of the | 
physiology of nematodes from the alimentary canal ; 
of sheep. Acidity and the toxicity of bile salts are ‘ 
factors which influence their specificity and also their 
distribution within their host. He has failed to dis- 
cover their actual food requiremente, but pointe out 
that simple immersion in blood or alimentary canal 
fluid is probably insufficient for their culture tn vitro. 

from the cyst of the protozoan Colpoda 
oucullus, which takes place in hay infusion, is found 
by K. V. Thimann and A. G. Haagen-Smit to be 
due to the presence of potassium salte of certain 
organic acids (oxalic, succinic, acetic, fumario, eto.). 
They find that the ether-insoluble portion of the hay 
infusion, which by itself is inactive, increased the 
activity of the organio salt. 
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Research Items 


Pletstocene Relations in East Anglia and Germany 

Da. FRumpmRIGk E. ZxEUNHB, in support of the 
tentatrve scheme for the interpretetion of the 
Pleistooene de of East Anglia put forward by 
Prof. P. G. H. (1932 and 1930) has instituted 
& comparison of these deposits and those of the 
Pleistooene of northern Germany (Proc. Prehist. Soc., 
8,1; 1937). There is a remarkable similarity between 
_ the two series in (1) stratigraphical enoe, (2) in 
the paleontological evidence from the mer Forest 
Bed and that of Mosbach and Mauer, and (8) a fair 
agreement in the archwological sequence. In 
the geological evidence the correlation is as 


follows: (6) Bcottish Readvance—Pomeranian— 
Würm 8; (5) Hunstanton Brown Clay—Wechsel— 
Wurm 2; (4) Upper Chalky Boulder Drift—Warthe 


—Wurm 1; (8) Great Chalky Boulder Clay—Saale— 
Riss 2; (2) Norwich Brick-earth and (?) Cromer 
Till—Elster—Mindel 2; (1) a possible glaciation in 
late Crag timee—a supposed early glaciation of 
unknown extension—Ginz. The evidence from 
Hoxne is the first from & British station to show & 
| minor interglacial oscillation, which is correlated with 
the '"Pre-Würm"', or so-called warm Mousterian, of 
| Germany between Saale and Wurm 1. This implies 
, the identification of Horne as Rise-Wurm and not 
Mindel-Riss, as has been mamtained by some. A 
comperison of the Cromer Forest Bed fauna with 
Mosbech and Mauer mdicates that it belongs, as they 
do, to the Gimz-Mindel interglacial, while the Orage, 
affording evidence both geological and palsonto- 
logical of a cool climate or even of two oool sub- 
phases, may be regarded, with some reserve, as 
Günz. The archmological succession, beginning with 
Mr. Reid Moir’s Crag industries as Gunz, and the 
N Chellean or Abbevillian as Günz-Mindel interglacial, 
{ while Clactoman 3 (High Lodge) is assigned to Ris- 
\Wtirm, 1s shown to coinoide fairly closely with the 
( sequences and their geological correlations in both 
' Germany and France. 


Early Sculpture from Iraq 
| Sows unusual and important examples of early 
Sumerian and Babylonian sculpture from Iraq 
acquired for the British Museum (Bloomsbury) by 
the National Arts Collections Fund have been 
described and figured by Mr. Sidney Smith (Bri. 
Mus. Quarterly, 11, 8). The earliest in date is a grey 
granite vase, egg-shaped, with slightly flattened 
bese. The present maximum height is 5} imohes. 
Begiüning ¢ inch above the base are three rows of 
."Jund-topped leaf-like decoration, which often repre- 
7 genta mountains; while the circumference at the 
centre is divided’ between two representing 
lions, each attacking & bull. The theme and carving 
show that this vase is closely connected with a lime- 
stone libetion vase now in the Museum 
found at Erech, stratum III. This fixes the date as 
the period of the polychrome pottery called Jemdat 
Nasr’ ware, before the archaic Sumerian period. A 
Steatite bowl Tinha in diameter, 44 robes hihi de 
carved on the outside in continuous low relief, which 
breaks up into separate ore representing ‘several 
acta, or different perta of & ritual, the connexion, of 
water, bulls, snakes, vegetation, pointing to a rain- 





making ritual. Apart from ita exceptional artistic 
merit, the bowl is of interest from the historical point 
of view. It is not later than the early part of the 
Agade period, about 2500 5.0., and it may be earlier. 
The ap oe of Indian bulls on a local piece of 
work shows that close trade connexions led to an 
mterchange of religious ideas. Secondly, the ap- 

ce of marked astral symbolism is mportant, 
Tecan ordinarily Early Dynastio monuments show 
no such symbols, whereas they appear on the seals 
of early Indian type in some profusion, and in the 
same obscure connexion as on the vase. At present 
there is nothing improbable in the hypothesis that 
astral symbolism came into Sumer in the Early 
Dynastic period, through contact with the ancient 
civilization of India. 


Movement within Paramecium Fragments 

Ix the usual protoplasmic streaming, or oyoloeis, 
within Parameo um, the whole space of the endo- 
plaam is occupied by & oounter-olookwise movement, 
the cause of which has not yet been adequately 

yii Teruhiko Hosoi nareotized Para nsorum 
( type) by iso -propylaloohol and then cut 
the animals transversely into two parta at different 
levels (J. Fac. Sct. Imp. Univ. Tokyo, Zoo., 4, 209 ; 
1937). In each cut portion of whatever type cyclosis 
took place in the same direction aa in the intact 
animal and without any marked change in the rate 
of flow after the injurious effect due to dissection 
had subsided. The author suggests that the motive 
force of the movement may lie in special substances 
attracted to the intersurface between the ectoplaam 
and the endoplasm and thus may lie along the entire 
course of the cyoloeis. 


Antarctic Polychaetes 

A sgrupY of the polyohaetes oolleoted by the 
Belgica Antarctic Expedition of 1897-99 was 
by M. Pruvob many years ago, and by 1905 ho 
had made numerous notes and drawings on the 
Aphroditidae. His death unfortunately took place 
before the work was ready for publication, and thus 
it hg that it is only now that Prof. P. Fauvel 
has ably edited and brought together those observa- 
tions and drawings of Pruvot’s, which are stil of 
interest to-day (“Résultats du Voyage de la Belgica 
en 1897-99”. Rapporta scientifiques: Zoologie. 
Polychétes par Pierre Fauvel. Anvers, 1936). Prof. 
Fauvel has in addition completed a description of 
the collection. At the time when it was originally 
made, more than a dozen species were new to science, 
but during the years that have elapsed since then 
most of them have been described in the reporte of 
other expeditions, leaving three only to be here 
recorded as new. The Belgica records are, however, 
valuable in that they give additional evidence con- 
cerning geographical distribution, and from that point 
of view especially this report will be welcomed. 
Emphasis is placed on the cosmopolitan distribution 
of certain species, at one time considered bipolar, 
but actually found in temperate and tropical seas 
of both hemispheres. It is aleo remarked that tem- 
perature seems to have much more influence on 
polychaetes than does pressure. 


~ on the south-western side of 
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Rust Fungi of the Philippines 
Many new species are desoribed in the second 
paper, by J. C. Arthur and George B. Cummms, on 
Philippine rust fungi in the Clemens collection, made 
in 1923-26 (Philippins J. Soi., 61, No. 4, 463-488 ; 
Deo. 1986). Orossopscra fioi, as ita speoiflo name 
suggests, attacks Ficus variegatus; Puociniosira 
iœ parasitixes a ies of Berberis; Gorwasta 


Sphorophragmidium irregulare, Raveneka lasvioides, 
Spumula clomensia, many species of the genus Uredo, 
Endophyum | emasculatun, Pucoinia plectranthella, 
P. hemigraphidis, Asoidium manilense and A. dapsile 
add to the imposing list of ies new to science. 
Latin diagnoees make the eco of inter- 
national value. 


Tobacco Mosaic Protein 


Two recently available (Proc. Amer. Phi. 
Soc., TT, No. 4, April 22 ,1937) summarize the funda- 
mental work on virus protems carried out at the 
Rockefeller Institute for Medical Research. Dr. 
W. M. Stanley gives evidence to justify the conclusion 
that & protein of unusually high molecular weight, 
obtained by him in orystaline form, is actually 
tobacoo mosaic virus. The crystalline protein pre- 
ped from such drfferent hoste as tomato and phlox, 

the same chemical composition, isoelectric point, 
optical rotation and biological activity. Normal 
plant protein has a much lower molecular weight, 
and has other properties different from the virus 
protein. Crystals of the prepared material are needle- 
shaped, 0:02-0:08 mm. long, and give a regular 
crystalline pattern on X-ray analysis. Dr. Stanley’s 
paper is highly informative, and supplies a succinct 
digest of the most recent work on this complex 
subject. Dr. Ralph W. G. Wyckoff describes ‘“The 
Ultracentrifugal Study of Virus Proteins” in the same 
journal (pp. 455-462). He gives particulars of an air 
ultracentrifuge inspired by the original apparatus 
of Svedberg, with which he has demonstrated that 
the virus protein has & molecular weight of approxi- 
mately 17,000,000. The apparatus oan also be used 
to test whether the virus 18 one molecular species, 
or a family of related proteins, and can be employed 
to purify & virus extract, without chemical treatment, 
with ite ultimate logs of strength. The delicacy of 
this method should make it possible, to study less 
sturdy viruses than tobacco mosaic, and should open 
& new avenue of investigation. 


Map of Ellsworth Trans-Antarctic Flight 


THs material for a map of the Ellsworth trans- 
Antarotio flight of 1985 has been assembled by Mr. 
W. L. G. Joerg and Mr. O. M. Millar in the Geographical 
Review of July. The data oonsisted of sixty-six 
photographs taken during the flight and certain 
related photographs taken by Wilkins during his 
flight m 1928. Although much of the map is tentative, 
certain important conclusions emerge. Stefansson 
Btrait of Wilkins disappears, and the 
character of Graham d is re-established. Of 
equal interest is the narrow strip of shelf-ice lying 
Land and 
separating it from an Alexander Land or 
Island. This was crossed at an altitude of 8,050 
metres and photographs were taken especially of the 
Alexander Land side. This strait was more thoroughly 
explored later by Mr. J. Rymill and found to be at 
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least 200 miles long. The Graham Land side was 
found to be mainly eruptive rocks, and the Alexander 
Land side foasiliferous stratifled rocks. The two sides, 
contrasted in the photographs, probably represent 
the meeting of the plateau and Andean structures 
of Antarctica. Farther along the track various moun- 
tain peaks were seen, notably the Sentinel Range 
(lat. 77° 15’ B., long. 88° W.) and another too far 
distant to photograph or even to place accurately, 
in about lat. 78°-80° 8. and long. 85°-90° W. Nearer 
the Ross Sea the high ice plateau seems to be unbroken 
by or nunatak. The maps are on varying scales 
and bring out these and other features clearly. 


Effect of Obstacles on Sunshine Records 


TH ideal to be aimed at in the placing of a recorder 
for the measurement of the duration of sunshine is a 
position where the sum is never obstructed when at 
& sufficient height above the horizon for a record to 
be obtained. For the standard instrument used in 
Great Britein—the Campbell-Stokes recorder—which 
focuses the sun’s rays on & card and produces a burn 
when those rays are strong enough—it has been 


found that practically no record is obtained until the : 


elevation of the sun exceeds 3°. The task of finding 
a position quite free from obstacles of greater eleva- 
tion than 8° over those portions of the horizon, 
roughly from north-east to south-east, and from 


south-west to north-west, above which the sun passes ' 


during some part of the year at less than 3? elevation, 
is in many places an impossible one, consequently 
some information is desirable about the amount of 
logs resulting from obstruction, and this has bean 
supplied by E. G. Bilham in “The Effects of Obstacles 
on ine Records” (Prof. Note 76. (MLO. 336p.) 
London: HM. Stationery Office. 4d. net.). The 
problem cannot be solved simply by calculating the 
length of time during which the sun is obstructed and 
compering that with the total time durmg which it 


is above 8°, because there 18 & decided falling off in ` 


the frequency of recordable sunshine aa the sun’s 
elevation diminishes, due to haze, atmospheric 
absorption, varying cloud perspective, and other 
factors. If, however, the average percentage of the 
d&y's sunshine recorded when the sun's elevation is 
below various values in places free from obstruction 
is obtained, it is then poesible to find the average 
percentage losses for obstruction of those values at 
Places that have such obstructions. This is done up 
to 12? elevation, and it is shown that the percentage 
loss for & given altitude of obstruction is lees in 
summer than in winter and lees in the south of 
England than in Scotland. It is cheering to find that 
in general the percentage logs is much smaller than 
might have been expected; for example, in the 
summer half of the year, obstacles of 6° cause on an 
average little more than 1 per cent loss even if they 
extend laterally over the whole of the region occupied 
by the sun when ite elevation is less than 6°. 


Nature of Calomel Vapour 


OCoNSIDHBABLE interest has been taken in the 
nature of calomel vapour as deduced from vapour 
density measurements, that is, whether calomel is 
HgOl or Hg,Cl,, since this is connected with the 
problem of the molecular complexity of mercurous 
salts. Earlier measurements corresponded with HgOl. 
Odling, in 1864, observed that a piece of gold leaf is 

ted in calomel va: and he concluded 
that the vapour is dissociated to some extent at least 
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into Hg and and this was confirmed by others. 
Smith and Menzies in 1910 showed that at 400° dis- 
sociation was complete in the sense of the equation 
2HgCl-Hg--HgCl. Since the mean molecular 
weight still nds with the formula HgCl, this 
is in agreement with previous work. H. B. Baker in 
1900, however, had reported that when calomel was 
dried for three weeks m the dark with phosphorus 


pentoxide its ' density at 400°. corresponds 
with Hg,Cl,. F. T. Guoker, jun., and R. H. Munch 
(J. Amer. Ohem. Soc., 59, 1275; 1987) have now 
reinvestigated the matter by meesuring the absorp- 
tion of the resonance lme 2587 A. by calomel vapour. 

. From 450° to 100° the reeults indicate complete 
` dissociation of the vapour, in accordance with Smith 
and Menzies’ resulta, in the case of undried calomel. 
The vapour of carefully dried calomel shows the 
oe of only at temperatures from 400° 

to 250° but not below. Calomel sublimed in a vacuum 
at 200° and condensed on a target cooled with liquid 
air shows no trace of mercury, whilst the condensate 
from a mixture of mercury and exoees of mercuric 
chloride, sublimed in the same way, showed mercury in 
the deposit. The vapour of carefully dried calomel also 
showed general RR ption in the ultra-violet, which 
the undried calomel does not show. The results of 
vapour density measurements of carefully dried calomel 
at 875°-425°, however, corresponded with HgCl (or 
Hg +HgCl,) and not with Hg,Cl, as found by Baker. 


| Production of Artificial Radioactive Elements 
INTERESTING work on the production of artificially 
radioactive elementa by bombarding lithium and 
magnesium with a-rays of 8 om. range from thorium- 
O' is reported by A. Eckardt (Ane. Phys., [v], 29, 
497; 1987). No radioactive elementa could be 
detected by means of a Geiger counter when lithium 
was bombarded. Nuclei which might possibly have 
been formed are “Be and JB [Li -- He — !B 4- in; 
iLi + {He + “Be+}H]; but Be is shown to be a 
stable nucleus. The stability of $B remains an open 
question, since its mass had not been determined 
when these experiments were carried out. Three 
poate radioactive nuclei, fi, RAl and *Al, could 
) be obtained from magnesium, of which the first two 
! were detected. Their half-life periods are 7-6 min. 
and 2-2 min., respectively. 


Adsorption of Gases and Vapours on Activated Charcoal 

A CONTRIBUTION to our knowledge of adsorption 
and the formation of surface compounds is made in 
a note by R. Jure and R. eim (Naturwiss., 
25, 522; 1937). The adsorption of gases and vapours 
on activated charcoal was investi. particularly 
(eon the pomt of view of changes in the magnetic 
properties of the adsorbed substances. The para- 
magnetism of oxygen disappears when the gas is 
adsorbed at room temperature on activated charcoal. 
This probably indicates the formation of surface com- 
pounds between the charcoal and oxygen, whioh, 
like carbon monoxide and carbon dioxide, are not 
paramagnetic. In the case of the adsorption of ben- 
zene vapour, the paramagnetiam of the system is less 
than that of the two substances taken tely and 
added together. Similar resulta are f for bromine 
and iodine. If the magnetiam of the charcoal is 
assumed to be unaltered, there is a decrease in the 
diamagnetic susceptibility of benzene, whilst bromine 
and iodine become paramagnetic on adsorption. The 
peramagnetiam in the case of bromine and iodine 
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may indicate a splitting of the molecules into atoms 

the action of surface forces, though another 
explanation is that the diamagnetiam of the charcoal 
does not remain constant, but is decreased owing to 
the introduction of the adsorbed substance between 
the lattice planes of the graphite. 


Astronomical Work at the Hamburg Observatory 

Iw the yearly rt for 1986 by Dr. Schorr, 
director of the Observatory at Bergedorf, 
it is stated that the 60-cm. refractor has been used for 
the photography of open star clusters, for spectro- 
grams of Nova Lacertw 1936 and for the spectra 
of variable stars. Vol. 2 of a Durchmusterung of 
stellar spectra is complete, and vol. 8 is in course of 
preparation. A very useful catalogue of proper 
motions (B er Higenbewegungs-Lexikon, 1 and 
ibuted. Two specimen plates taken 
with the Schmidt reflector and oo lens are 
reproduced. These plates show the “North Americe” 
nebula in Cygnus and the Great Andromeda nebula. 
The diameter of the field is 8°, and the images on 
the edge of the field show, in the reproduction, no 
trace of elongation. An investigation has been made 
of the astrograph telescope and ing machine 
(sources of error, corrections, methods of reduction, 
etc.) with the view of using this instrument in 
taking part in the re-obeervation by photography 
with wide-angle lenses, of the zones of the Astron- 
omische Gesellschaft Catalogue, which was originally 
based on meridian observations centred around 
1880. The work of deriving accurate star places 
by photography with lenses covering a fleld of 5° x 5° 
or greater was initi as is well known, by Dr. 
Schlesinger of the Yale Observatory. 


Red Shifts and the Distribution of the Nebulz 


In a paper under this title (Mon. Not. Roy. Astro. 
Soc., 97, May 7, 1937), Dr. Edwin Hubble considers 
the possible interpretation of red shifts as Doppler 
effecta or otherwise. The subject has been in 
his recent work, “The Realm of the Nebule", and 
the present paper deals more fully with the problem. 
In the former work he points out that if red-shifta 
are simply velocity-shifta, the correction to magnitude 
is 4A2/2, but if they are not it is 3AX/A, and as the 
relation derived from observation is 2-7AX/A, red- 
shifts are not velocity-shifte, unleas some vital factor 
in the mvestigation had been ignored. The paper 
considers some of the oriticiams of Eddington and 
MoVittie. Eddington showed that in certain equations 
used by Hubble the Ta effectes of dispersion in 
the absolute magnitudes of nebulm had been neglected. 
Nevertheless, Eddington himself, after investigating 
the effecta of dispersion, finds that the 
corrections are of no importance. Hubble is of 
opinion that the observational data, when weighted 
in favour of the theory of red-shifta being due to an 
expending universe, ‘“‘still fall short of e tations”. 
MoVittie’s numerical errors in some previous caloula- 
tions have been corrected ; but, as Hubble points out, 
the revised figures do not affect the argument in the 
present paper. In & homogeneous, expanding uni- 
verse, w. corrections are applied for the dimming 
effecta of red-Bhifte, a negative curvature would 
introduce an t thinning out of the nebular 
distribution. observation shows an apparently 
increasing distribution density, a tive curvature 
can be adopted only if we di the theory of 
homogeneity or expansion. 
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Road Design and Road Safety 


H.E causation of road accidents and the measures 

which can be devised for their ion are 
subjects of close study all over the world, but despite 
all the efforts which have bean made, the fact has to 
be faced that in Great Britam, during the past ten 
years, a daily average of nineteen persons have lost 
their lives on the roads. This emphasis to the 


importance of & paper with the discussion 
piers ve rise, in the Journal of the Insti- 

Engineers (December, xe 
“Road and Road Safety”, 


and presented by 
Mr. C. Cook, chief technical adviser to the 
Mme of Tureen 
A lengthy examination of the statistics of the 
problem was made. As was suggested in the discussion, 
it is to be regretted that the records and investiga- 
tions are confined to fatal accidents, as the fuller 
information ‘obtainable in the other 


persons 

on the roads in Great Britain was 6,477, of 
whom 8,079, or forty-eight per cent, were pedestrians, 
and that the total number of vehicles involved was 
8,780, of which the largest number m any one class, 
2,518, or twenty-nine per cent, refers to private cars. 
On referring the figures either to a besis of 100,000 
vehicles licensed in each class or to each 100,000 
estimated vehicle-miles, the author shows the private 
car to be the least responsible, public conveyances 
being most culpable on the first basis and motor- 
cycles on the second. Examination of the published 
official figures reveals that in view of the complexity 
of the problem and the number of factors involved, 
te to lead to reliable conclusions. 


where it might be that there were the elements of 
& clear case to decide as between road, -car and 
driver, no analysis is given. 

: Gatum an. to: deal ih tis dass vo seeds, tha 
author considers and explains the influence of speed, 
desirable widths of -ways, segregation of 
different classes of traffic provision of dual ways, 
service roada, cycle tracks and footpaths, and their 
relation to traffic conditions. Such details of con- 


suitable minimum or maximum values 
recommended. In relation to the lay-out of road 
intersections, the author discusses the relative merita 
of a traffic installation, & roundabout, and a 

-over junction, and, of the last, illustrations were 
a ork aa ac aaa aaa 

pattern. 

With the view of obtaining a satisfactory road 
surface, testing of roads and materials and research 
are being continuously carried on, and it is hoped 
that asphaltic and bituminous coverings will be de- 
vised capable of maintaining non-skid properties for 
many years. Among the conclusions reached by the 
author, the most prominent are that the over- 
whelming majority of accidents are due to the 

element, that the main contributing cause 
the simultaneous tse of the road by motor vehicles, 
horse transport, pedal cyclists and pedestrians, and 


that, as the 1 propelled vehicle is the 
most destructive agent, the most affective safeguard 
is the provision of special ways for its exclusive use. 
ade Ss ga oy pcre aso a iiit i 
report a paper—''A Study of the Unde 
Pood Oroesini of Paris". ocitributed by M. daston 
Bardet, in which he of the subways 
built when the fortification belt of 1814 was converted 
into a circular boulevard. Some unexpected problems 


were encountered in these, notably owing to the | 
dazzling glare reflected by the glazed stoneware lining 


from ventilation apertures. In one subway the 
electric lighting is controlled by photo-electrio cells, 


that outside. Oonsideration of the va 
of visibility to which the eye of the driver 
adapted led to the arrangement of zones of graduated 
lighting in lengths of sixteen yards, and while in- 
candescent lamps had been employed in some cases, 
the monochromatic character of the sodium light was 
found to make it mare easy to regulate. 

In Road Research Bulletin No. 1 (H.M. Stationery 
Office, 1936. 9d. net), G. Bird and W. J. O. Soott 


to be 


Laboratory of beac palates of -Scientiflo and In- 
dustrial Research, consists of & motor-cycle and 
side-car in which the wheel of the latter, by being 
set at an angle to the direction of travel, introduces 
a akid component into its motion relative to the road. 

are carried which record the trans- 


« 
/ 


‘so that the internal intensity is synchronized with 


verse and vertical forces on the wheel, the ratio of : 


these a ‘sideway force co-efficient’ analogous 
to 'oo-effcient of friction’, by which the non-skid | 
properties of road surfaces can be compared. The 


haa been in use for a number of years, and having 
been brought to a sufficiently high degree of develop 
ment is recommended for use by road engineers or! 
surveyors to measure and compare for themselves the ' 
frictional properties of the road surfaces for which 
they are responsible. 

Road Research Technical Paper No. 1, by the 
same authors (H.M. Stationery Office, 1986. ls. 6d. 
net), the first of a series of studies in road friction, 
summarizes the resulte of a large number of measure- 
ments of resistance to made under 
climatic conditions and at different speeds on roads 


l 


mr 


of severel types, by means of the machine previously ( 


referred to. The main facte which emerge from these 
tests are: dry, clean road surfacea, free from loose! 
material, give a high coefficient at all and may 
be as non-skid ; on wet the figure 
decreases as the speed increases and in most oases 
is subject to seasonal variation, being higher in winter 


slowly to a fairly constant value until drying oom- 
menoes, when it to rise to the normal dry 
surface value. It is shown that, notwithstanding 
greater first cost, improved resulta and ultimate 
economy can be obtamed from close attention to 
technique in construction of road surfaces in the light 
of the information derived from these tests. 
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Agricultural Meteorology in India 


"JE of agricultural meteorology in India 
is outlined in the latest annual report of the 
Agricultural Meteorology Branch of the India Meteoro- 
logical Department, which covers the third year of 
that branch, ending Aug. 21, 1936. In the Experi- 
mental Section, & diagram is shown in which is plotted 
for three different levels the march of temperature 
throughout the 24 hours in the stem of sugarcane and 
in the air at the same levels, the observations having 
been made in a small plot of sugarcane at Poons with 
the aid of & portable thermo-couple set specially 
designed for obtaining plant temperatures. This set 
was described in the previous year’s report. It is 
seen that the is cooler than the air during 
the day, but warmer at night. Further work on 

ble lation gauges and evaporimetefs is 

1n the same section. 

Another interesting diagram relates to the micro- 
serio drugs oe Graphs are shown of the 
variation of dry bulb ture and of vapour 
pressure ab various heighta up to 6 feet within the 
crops and in the open air during the hottest pert of 
& typical fine afternoon in October, that is, in the 
clear season. The observed differences are greatest 
at the level of the ground, and in the case of the 
va pressure become small at a height of 6 feet. 
A large amount of experimental work was also done 
on the behaviour of various soils with respect to 
evaporation during the day and absorption during 


Game Sanctuaries 


A a a ee upra ae eters 
of the world, especially in those parts where 
for & variety of reasons there exists grave danger 
that interesting species may under the actions of 
man be exterminated, bas been before the publio on 
several occasions lately. The well-known national 
parks in the United States and Canada are often 
quoted as examples to be followed elsewhere. It is 
true that on & far smaller scale both national park 
and fauna (and flora) sanctuaries can be formed— 
even in the small island of Great Britam; and 
evidence shows that steps are being taken to give 
effect to so desirable an object. 

It appears to be & curious fact that in the British 
Empire such suggestions have met with little response 
until lately, either in Asia or Africa. That position 
is now algo being rectified in some degree. In India 


. the subject of fauna preserves has been ventilated 


for a number of years. In fact, fauna sanctuaries 
have been in existence since early m the present 
century. 

The commencement was made in Assam, for the 
protection of rhinoceros, bison, buffalo and hant; 
though the latter has been under protective laws in 
British India for decades. About 1908-10 a fauna 

was formed, under the auspices of Bir 
John Hewett, Lieutenant-Governor of the United 
Provinces, in the great sal forests at the foot of the 


. the sanctuary shoul 


the night. It was found that the black cotton soils 
have greatest diurnal variation of moisture con-_ 
tent and the alluvial soils the least. 

Radiation received & large share of attention, 
especially the noeturnal radiation from the surface 
of the earth and its relationship with the water con- 
tent of the atmosphere. It is claimed that this study 
of the exchanges of radiation between the ground and 


, various layers of the atmosphere explained why the 


temperature was found to decrease with height in the 
first few centimetres above the ground and then to 
increase. 

In addition to these nocturnal studies, measure- 
ments were made with a pyrheliometer at Poona at 
fixed times on clear days, and every hour on repre- 
sentative days during each month, of the intensity of 
direct solar radiation and the distribution of energy 
in different parts of the spectrum ; a self-registering 
Moll solarigraph was also maintained in action during 
& large part of the year. Another solarigraph was 
set up at Shahjahanpur, and it is inten to install 
& third at Lyallpur, with the view of discussing 
eventually the seasonal variation of the total radia- 
tion of sun and sky in different parta of India. 

A striking feature of the work in nearly all the 
branches of agricultural meteorology described im 
this report has been the amount carried out volun- 
terily by research students, some of whom were 
working for the M.8o. degree. 


or National Parks 


Himalaya in these provinces. At the time there was 
& considerable dive of opinion as to whether 
be permanent or only for so 
many years, after which it would be opened to 
shooting and another area closed. 

As a result of these early attempts and the more 
modern ideas attached to national park which have 
been given ventilation in the Pree of late years, 
in the spring of 1984 Lord Hailey, at the time 
Governor of the United Provinces, suggested that 
the Forest should make proposals for 
the creation & game sanctuary or national park 
on the lines recommended by the International 
Conference of 1933, that is, a national park to be 
created by legislative authority. The account of 
this departure, and the formation of the Park to 
which the name of the Governor, Lord Hailey, was 
given, is detailed by E. A. Smythies ("The Hailey 
National Park". Indian Forester, 2, 467). The area 
selected for the is in the famous and beautiful 
Patli Dun and the hill forests to the south of it in 
the Valley, situated at the foot of and in 
the foothills of the Himalaya somewhat to the east 
of the River Ganges. The total area selected is 
about 125 miles. . 

A Bill, the first of ita type in Indis, was drafted. 
The United Provinces National Parks Aot, 1935, 
was finally passed by the Legislative Council and 
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received the assent of both Governor and Governor- 
General. Ita provisions are very wide. For example, 
. "animal" is defined as “any mammal, reptile (exclud- 
ing make, except python) or bird”; and it is an 
offence “to kill, injure, capture, or disturb any 
animal or to take or destroy any egg or nest of any 
bird". Permits have 'to be obtained by anyone 
wishing to. enter or reside in the Park. 
Photography is permitted, but no flashlight appar- 
atus may be taken in. Roads are projected in 


. Association of Special Libraries and Information Bureaux 
FOURTEENTH ANNUAL CONFERENCE AT CAMBRIDGE 


D 


HE fourteenth Annual Conference of 'the 
Association of Special Libraries and Informa- 

tion Bureaux was held at Gonville and Oeius College, 
Cambridge, on September 24-27. The programme of 
the Co 
considerably larger attendance, although that was 
well up to the average of recent years. The address 
of the president-elect, Sir Harry Lindsay, on the 
Friday evening on “The Interrelation between 
Boienoe, iculture and Industry" gave an excellent 
start to the Conference. Sir Harry stressed not 
merely the way in which the prosperity of agriculture 
and of industry were really connected, but also the 
importance of understanding the real differences 
between the objectives and methods of the agri- 
culturist and the industrialist, with the view of develop- 
ing & long-range policy which would eliminate conflict. 
Pointing out that the manufacturer was better 
able than the agriculturist to adjust his output and 
methods quickly, so as either to benefit by increased 
demands or to shelter himself against reduotions of 
demand, Sir Harry emphasized that the lesser 
susceptibility of agriculture to scientific control was 
due essentially to the fact that the agriculturist was 
dealing with Nature and the growth of living 
organisms, not with morganic or dead matter. In 
addition, while the Great War gave a great impetus 
to scientific discovery and to the application of 
scientific method, ib had also a disintegrating effect 
on the whole structure of industry and commerce, 
particularly in the destruction of credit. Although 
the ultimate effects of soientiflo discovery were 
benefloial, their immediate effects on business rela- 
tions were disturbihg. As an example, Sir Harry 
referred to the use made by the business man of 
modern means of obtaining knowledge of events to 
lay in or unload his stocks, and asserted his belief 
that the huge stocks of primary producta which were 
a feature of post-War commerce had always existed, 
but in pre-War days were so spread that they were 
invisible and their effect unfelt. This throwmg back 
of stocks on to the primary producer was another 
factor in the post-War years of di ity between 
the prices of agricultural produoe and those of manu- 
factured goods. Quality was another factor, and in 
competition between natural and synthetic products, 
the natural was usually the better although liable 
to fail in ite resistance to standardization or to 
respond to increased demands. As regards foodstuffs 
the natural products still held their own. Despite 
the general cheapening of production and the higher 
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a nan MUS AN CY, aonkible tor tha 
c. 
Binoe the Patli Dun has long been famous for its 
tigers and it will be of interest to note any 
which may take place in their habits and 
attitude towards man, when the Park, which to date 
has seen little save the forest officer, timber oon- 


tractor and hot weather shooting and ing parties, 
becomes frequented by the holiday- and 
tourist. 


Li 


Standard of living,' the oost of remained 
high'and the question should be faced whether profit- 
making was the soundest principle on which to build 
our economic policy. Bir Harry considered that we 
were at present evolving & new technique of conscious 
control of eoonomio life; long-range and not short- 
range solutions of our economic problems were 
required, and we were advancing to & new technique 
whereby instinct was supplanted by conscious 
constructive action. 

A symposium on.'*N Indexi 
Capt. A. O. Taylor presided, was opened by & 
by Miss Marie-Anne E. Walker of the New York 
Times, read by Dr. R. H. Hutton, which described 
the efforts made in -this field in the United States, 
particularly the New York Times Index and the 
indexing project initiated under the New Deal’ 
Administration. Mr. J. J. Eaton of the Yorkshire 
Post approached the subject from a different angle, 
giving an impressive picture of the range of informa- 
tion which a n library was expected to 
Bupply whether for the internal staff of the T 
or for ite readers. In describing the actual indexmg 
system used, Mr. Eaton referred to the possibilities 
of using micro-photography for this work which they 
were now exploring. The discussion and pepers alike 
stressed the value of the newspaper as a source of | 
contemporary history, and the increasing reference 
to scientific matters in the Press renders the subject 
of some immediate interest to soientiflo workers. 
Already itnot infrequently happens that not merely the 
earliest but sometimes the only report of a scientific 
meeting or discussion appears in the daily Press, 

At the next seasion of the Conference, Dr. 8. P. 
Turin presented a paper on ''Soientiflo and Technical ( 
Research in Soviet Russia”, in which he emphasized | 
the need for establishing some system of regular 
research work on Russian subjects if much valuable 
work was not to be lost. Already constant watch 
on publications was required to obtain really ex- 
haustive knowledge of any subject of research. Dr. 
Turin gave & list of various research institutes as 
well as an outline of the work of three associated 
with the oldest universities, and some details of science 
and special libraries in Russia. His plea for a central 
research body was scoompanied by reference to 
conditions which must be fulfilled in ishi 
regular contact with Russian institutions. In the 
first place it was necessary to emphasize our bona fide 
interest in scientific and technical research and to 
show that we did not desire to utilize Sovieb inven- 


M m enm 


Tea n 


’, at whioh | 


| 


( 


OcTOBER 9, 1937 


tions and patenta to undermine the Soviet system, 
but that our aim was international co-operation in 
the interests of science. Intercourse must be estab- 
lished through the official channels, although direct 
intercourse with scientific workers on the spot was 
not excluded. In summarizing the discussion, Mr. 
J. G. Crowther, who presided, pointed out that it 
was clear that the present position was not entirely 
satisfactory and that real difficulties were being 
experienced in obtaining Russian scientific and 
technical publications. 

A somewhat disappointing discussion on Saturday 
afternoon, over which Mr. W. MacNab presided, in 
the absence of Mr. T. F. Burton, dealt with the 
‘extent to which the present system of abstracting 
services covered scientific periodical literature. In 
his opening this discussion, Dr. 8. C. Bradford, 
without eisai anything essentially new, called 
attention to the duplication which persisted under 
the present system and also to the danger of papers 
in an out-of-the-way language or in border-line 
sciences being missed. His conclusion that at present 
nearly two thirds of the worth-while scientific and 
technical papers are published only to be buried.out 
of reach on the library shelves was obviously received 
with a good deal of scepticiam by the Conference, 
‘and in gpite of his insistence on the need for recog- 
'nixing the essential unity of science and for much 
closer co-operation, the discussion led to no concrete 
proposals, nor was the question of organizing abstract- 
ing and indexing services by divisions of industry 
rather than by branches of science even raised. , 

The report presented to the annual meeting of 
the Association referred to an actual exoee of 
expenditure over income during the year of £69, 
partly due to increased office expenditure and staff. 
While ircreesed sales of publications are likely to 
rectify this position, a considerable increase in mem- 
bership is required if the Association is to take up 
many projects which are in need of ita attention. 
The report also refers to the progress of the Book List, 

_ the re-organization of the Panel of Expert Translators, 
(the preparation for & new edition of the ASLIB 
\Directory and the attention given to the indexing 
| of early newspapers. 
| Liewt.-Colonel E. T. Crutchley’s address on '"The 
Public Relations Officer" on Saturday, which de- 
soribed the work of the Publio Relations Officer in the 
Post Office, provoked an interesting discussion which 
largely oentred on the success of this experiment in 
t applied peychology by the Post Office in explaining 
| rta work to the public and recording its activities. 
‘The echeme was also highly suggestive for all those 
who are interested in the establishment of good rele- 
tions between management and staff and customers 
‘in industrial o irati and commercial under- 
takings, or in large Government bir lE or lio 
utility companies. Lieut.-Colonel Crutchley showed 
convincingly the opportunities for applied science 
which exist in this fleld. 

An excellant paper on the principles and practice 
of technical translating was contributed by Dr. J. E. 
Holmstrom at a seasion on Sunday morning over 
which Mr. J. G. Pearce presided. Dr. Holmstrom 
laid considerable stress on the importance of lucidity 
and style in translation work and referred to the 
advantages of the dictaphone system in saving the 
time of translators. Dr. Holmstrom gave details of a 
number of useful dictionaries, on the merita of which 


Mr. H. H. Johnson of Engineering and other speakers 
in the discussion commented. 
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The most interesting session of the Conference was 
the second seasion on Sunday morning which, as 
Prof. R. B. Hutton pointed out in his introductory 
peper, was almost the first opportunity in Great 
Britain for librarians to review the development and 
prospects of micro-photography. The high capital 
cost of the mechanized equipment ` i was 
compensated by the large reduction in t 
costs. The Draeger camera, the Folmer Graflex 
Corporation camere, the Recordak camera and the 
Saint Ret-Seidell camera all aimed at labour- and 
time-saving by mechanized control of exposure and 
advancing the film, by book-holding devices, eto., 
and for some of this appsratus an output of 5,000 
exposures or 10,000 pages a day was alaimed. The 
spools of films could be selected for either small 
quantities such as 36 on & 5 ft. length 
or up to 1,000 ft. of film. The British Museum was 
already making micro-films for an American project 
to secure for subscribing American libraries copies 
of all English books published before 1550. It was 
estimated that there were 4,000 separate books to 
be copied and the cost of copying the 400,000 pages 
works out at about a farthing a page. Such films aro 
available for reading in one of the projection or 

ing machines constructed for the purpose or 
can be used to obtain a photo-enlargement on paper. 
The use of micro-film for newspaper record purposes 
in the United States is already being extensively 
tried, and its large saving in space—estimated at 
Te Man par Oko pap required tor tho Bound 
volumes—renders it highly attractive for other 
libraries. Dr. Hutton stressed the durability and non- 
inflammability of the film used and referred to its 
posaibilities in regard to, library union catalogues, 
bank cheques, census purposes, and the like as well 
as to others in conjunction with the Kolleritt system 
or photo-eleotrio cella for selecting material required. 

A paper by Mr. Watson Davis, which in the author's 
absence was read by Prof. Hutton, referred to 
developments in the use of micro-flm in the 
United States, particularly those sponsored by 
the Documentation Division of Science Service 
to assist the publication of scientific and the 
Bibliofilm Service in the Library of the U.8. Depart- 
ment of Agriculture, which have now both been taken 
over by the American Documentation Institute. Mr. 
L. A. Sayoe described his' experience of mioro-fllm 
work at Armstrong College, Newvastle-on-Tyne, and 
Mr. K. Btuart-Bmith gave some account of work in 
this field for which Kodak Ltd. had been responsible. 
The discussion left a distinct impression on the mind 
that the library of the future may present an interest- 
ing resemblance to the library of the ancient world with 
its rolls of film in place of the rolls of manusoript. 

At the ooncluding session on Sunday evening, 
when Mr. Will Spens, Master of Corpus Christi College, 
presided, Lieut.-Colonel O. Bri described the 
work of the British Council, in which he insisted on 
the need for further private support if the work 
initiated was to be carried on effectively. Besides 
helping to establish lectureships and professorships 
at foreign universities and i isting ul 
lecture. abroad, to build up libraries of British books 
abroad and to increase the circulation of British 
periodicals, the Council was now dealing with broad. 
casting and films. Colonel Bridge emphasized the 
endeavour of the Council to avoid counter propa- 
ganda in its work but rather to interpret the 
national pom of view and to make known the full 
wealth of our civilization. 
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Recent Excavations in Roman Britain 


OLONEL C. D. DREW, who is in charge of the 
excavation of the Roman house-aite in Colliton 
Park, Dorchester (see Natora, Aug. 21, p. 311), 
reports the interesting’ and unusual discovery of the 
leg of a Roman chair, made of Kimmeridge shale. 
It was found beneath the damaged floor of the 
heated room, of which the tessellated pavement, as 
previously porod, had collapsed. It was found 
that gtonewo supporting the floor had sunk where 
the of & pit had proved lees compact than the 
surrounding chalk. The chair was found deep 
down in the filling of the pit, which was of consider- 
able depth. It is richly carved with the head of an 
open-mouthed animal, and the foot terminates in & 
lion’s claw. It is in an excellent state of preservation, 
but requires skilled treatment to t flaking, 
before it can be placed on exhibition in the Dor- 
chester Museum. As articles of Roman furniture are 
of rare occurrence in Britain, the find is of oonsider- 
able interest. Among other recent finds on this site 
are thirty bronze coms of the fourth century A.D. 
from & trial trench. The excavation committee has 
approached the County Council with the view of 
securing the preservation of the remains of this 
Roman house, and the matter is now under the 
consideration of a sub-committee of the Council. 

A large and important collection of Roman relics 
has been discovered by the excavation section of the 
Thoroton Society of Nottingham on the corporation 
housing estate at Broxtówe in the old part of the 
city. According to report (The Times, Oct. 4), the 
finds -include a grave containing bones and Roman 
coins, brooches, a silver spoon, rings, knives and 


dioe of wood. Among the broken pottery is some’ 


highly glazed Samian ware of the first oentury, 
decorated with hares and hounds. A portion of the 
Roman road was uncovered and a quantity of oyster 
shells was found. 

At Lincoln the demolition of an exghteenth century 
house abutting on the Newport Aroh, the only 
remaining Roman arch in Britam which spans a 
public road, has brought to light evidence which 
Teveals that the arch m ita original form has a postern 
gate on either side. There is at present on the eastern 
side & postern gate which is used by foot passengers ; 
but when the western side of the arch was laid bare 
by the recent work of demolition, the beginning of 
the spring of the second postern gate was disclosed. 
It corresponds with the gateway on the eastern side. 
The arch was scheduled as an ancient monument in 
1924; and according to & report in The Times of 
October 4, it is hoped to modify the rebuilding 
scheme in such a manner as to allow for the restore- 
tion of the postern gate on the west side. 

Excavation on what is 
the Roman town of Bulloninoe at Brockley Hill, 
Middlesex, two miles north of on the east 
mde of Watling Street, pointe to the possibility that 
it may have been originally a native town or 
of which the tion shifted after the conquest, 
attracted by the facilities for traffic offered by this 
trunk road. The mvestigation is being carried out 
by the London and Middlesex Archsological Society 
with the co-operation of the Stanmore and Edgware 
Historical i under the direction of Mr. F. 
Oottrill, local secretary of the Society of Antiquaries 
(The Times, Oot. 1). The site lies at the east end of 


a gravel ridge, which rises to & height of five hundred. 


feet. 
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The arrangement of banks and ridges at Brookley 
Hill recalls the site of Pree Wood at St. Albans, 
excavated by Dr. R. E. Mortimer Wheeler. A Belgio 
poteherd has been found in one of the ditches. A 
trench dug neer the east side of the road gives a 
section of two depressions, twenty feet and nine feet 
wide respectively, in the natural olay. The filling of 
these depressions produced pottery of common late 
first and early second century types im considerable 
quantity, the common ‘screw-neck’ flagon predomin- 
ating. Some sherds showed signs of over-firing, while 
some almost camplete pote had been thrown away 
on account of flaws in manufacturing. This, with 
the evidence of masses of baked olay, brick and tile 
‘wasters’, pointe to the existence here of & roadside: 
industrial aettlement for the making of brioks and 
pottery. Another trench revealed a Roman 
tion layer of the first century, which had been partly 
removed by seventeenth century and early eighteenth 
century builders. Exploration farther away from the 
road produced no evidence of occupation beyond a 
small io pit. No traces of a Roman building 
have been found. Evidently the kilns had been 
placed at the east end of the town to avoid the fumes 
which would be carried by the prevailing south-west 
wind. 


University Events 
Gtascow.—Dr. Paul Bacaich has been appointed ' 
lecturer in embryology m the Department of Anatomy, 
and Dr. H. Ellis O. Wilson lecturer in path 
biochemistry at the.Royal Hospital for Sick Chil 


Lonpon.—The following announcements have been. 
made from University College: Prof. B. 
formerly of Birbeck College, succeeds Prof. F. G. 
Donnan in the chair of chemistry; Prof. C. K. 
Ingold becomes director of the Chemistry Labora- 
tories. 

The Department of Geography has been moved to 


new, freahly equipped in Foster Court (the, 
block of buildings on south side of the College,’ 
acquired in 1931). 

The University has the benefaction of; 


the late Mrs. Florence Joy Weldon, of Oxford, who' 
trust for the 
foundation of a profesesorship of biometry for the 
higher statistical study of biological blems. The 
chair has been established at University College, the/ 
first holder being Prof. J. B. 8. Haldane (see p. 012). 


RamaprNG.—Dr. G. W. Scott Blair, of Rothamsted 
Experimental Station, has been appointed heed ofj 
the Dairy Chemistry Department of the National 
Institute for Research in Dairying in succession to' 
Captain J. Golding, who has retired. 


Br. ANpRHwB8.—In connexion with the celebration 
of the of St. Mary's College on 
Beptember 28 the honorary of LL.D. was 
conferred, among others, on the following: R. F. J. 
Fairlie, architect for the restoration of Bt. Salvator's 
Chapel, St. Andrews, and of the Soottish National 
Library ; the Right Hon. Sir John Simon, Chancellor 
of the er; Prof. G. F. Stout, formerly 

rofessor of logic and metaphysics ; and Bir Leonard 
oolley, director of the Joint ition of the 
British Museum and the Museum of the University 


‘of Pennsylvania to Mesopotamia. 
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Science News a-Century Ago 


Government Experimental Distillery 

Tum issue of Ths Times of October 12, 1887, gave 
-an account from Government papers of the Govern- 
ment Experimental Distillery, by which it- was 
anticipated several millions a year would be ddded 
to the revenue and illicit distillation be 
“The extensive pramises, formerly the Hope Brewery, 
in Brown’s-lane, Spitalfields,” seid The Times, 
“having recently been fitted up as an experimental 
distillery upon & large scale, under the superin- 
tendence of Dr. Birkbeck, by order of the Lords of 
the Treasury, for the purpose of testing the efficiency 
of Mr. Rudkin’s apparatus for taking the excise on 
spirits in process of distillation, several preparatory 

have taken place during the last fortnight, 
and yesterday the distillery was set at full work. 

The experiment so far has been in the highest degree 

satisfactory and in the opinion of Dr. Birkbeck and 

other scientific men sufficiently conclusive as to the 
utility of the invention.” 

The instruments previously in use were the aaccharo- 
meter and thermometer, but **the utter inefficiency of 
the saccharometer and the thermometer for the 
purposes for which they are used has | been well 
known", and it has been declared that "there is at 
present no security for the collection of any portion 
' of the revenue, except in the conscientiousness of the 

distillers. . . . Government, chiefly through the 

medium of the Royal Society, has long applied. iteelf 
to remedy this evil. About 70 years ago Lord George 

Cavendish carried out a series of laborious experi- 

ments for this purpose, which led to no results, and 

upon his failure the matter-was committed to Bir 

Joseph Banks ; but his labours were attended with 

no better success”. According to Dr. Birkbeck, 

however, Mr. Rudkin has solved the great and 
important problem. ‘If his instrument eventually 
real.sea his professions . . . it will do away with 

all the moonveniences of the present system . 

Ns requie Ui tity, temperature and strength 
of every gallon of spirit as soon as produced, and 
| before it comes under the control of the excise man 
jr distiller.” 


Faraday’s Diary 
Fanapay’s Diary contained not only his notes on 
era but also his queries, referenoes and 
ions. Under the date October 14, 1887, he 
V wrote : 
' "4048. Charge of clouds. How do they become 
, electrified if there be no absolute charge ? 
\ 4049. No charge from breaking up sulphur or 


' echange of state. 
discharge through cracks in glass. 
Is Fischer’s observation on variation of 
conductibility of platina sound or no, and if it is, 
what bearing will it have on erno onari 
Bib. Univ., P881, xlvi, 267. 
4052. Matteucci—Expta. on 


ration of water 


from soil as a source of Electricity. Bib. Univ., 1834, 
lvi, 328. 
4058. Thermo Is it possible Peltier’s 


experiment (Bib. Univ., 1834, lvii, p. 181) can be 
true, ie. that a thermo electric current produced 
such an effect elsewhere as to create an opposite 
current greater than the original ? 

4054. Electricity in motion penetrates bodies. 
Statioal Electy. does not, but is superficial. The 
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reason of this is evident on the particle action theory 
boo bronkmg im on tY o Tea ae 
Before the oonduotion lace and after the oom- 
munication was ess both insulating and 


. conductive particles were polar—but one can equili- 


brate or discharge more than the other. 
. 4055. Induoion—Nobili has some general facts in 
very good relation to induction. Bib. B. niv., 1835, 

lix, pp. 276." 
Caverns in Brazil 

Try October 1837 issue of the Genileman’s Magazine 
contains the following information: ‘‘Dr. Lund, 
the Danish traveller, now in Brazil, has discovered 
in the mountain chains between the Rio Francisco 
and the Rio das Velbas a great number of caverns ; 
among which Sappa Nova de Maquiné, in tHe Sierra 
de Maquiné, is one of the most remarkable. The 
mountam consists of clay slate, flinty slate and lime- 
stone of the transition period, in which last is the 
cavern described; the total length of which from 
north to south is 1,440 feet, the height bemg from 
80 to 40 feet, and the breadth from 50 to 60. It is 
separated by masses of stalactite into twelve divisions, 


.of which only three were known before Dr. Lund 


explored them. The others, especially the innermoet, 
were of such beauty that his attendants 
fell on their knees and expremed the greatest astonish- 
ment. 

"On the River Velbas, the banks of which the ` 
traveller afterwards traversed, the tion assumes 
& peculiar character. The inhabitants call the forests 
catingas (white forests). They form a thicket of 
thorny trees and bushes interwoven with 

ta of the same nature. The leaves fall in August, 
and from the beginning of September till the rainy 
season the catingas are as bare as European forests 
in winter. On this excursion Dr. Lund had an 
opportunity of examining nineteen caves, all of which 
confirmed his opinion of their logioal formation. 
Ho has eollisted Hany nundréd tle particulars re poet 
ing the circumstances which must have taken place 
in & great intndation, as well as respecting ite effects, 
and convinced himself by several indications, that 
its course in South America was from north to sou 


German Scientific Association 

*Boox after the meeting of the British Association 
at Liverpool,” said the Mechanics’ "Magazine of 
October 14, 1887, “its German prototype the Booiety 
of ‘Enquirers into Nature’ (Naturforscher) held ite 
fifteenth annual assembly at Prague. The objeot 
which seems to have attracted most attention this 
year was an apparatus for the production of powerful 


iplymg conductor. 
y ite inventor, M. von Ettingshausen, 
professor of physics in the School at Vienna. 
This gentleman acknow. that his apperatus 
bore some resemblance in principle to that invented 
for the same purpose by Mr. Clarke in London, and 
that it was by no means superior in power, but con- 
tended that the was the more simple and 
convenient of the two.” It was agreed to hold the 
next meeting of the Society at Freiburg, in Baden, 
to afford an opportunity to Prof. Oken, the founder 
of the institution, “to be present at the operation of 
his own new apparatus, for the production of electric 
streams of science, from which he has been for ten 
years an unwilling absentee”. 


explained 


Societies and Academies 
Paris 
Academy of Sciences, August 2 (C.R., 205, 801—844). 


A. Laogom: The reality of an eruption of the 
Soufriére of Saint-Vinoent in 1718, from an obeerva- 
tion made at Guadeloupe. In the records of the 
Royal Academy of Sciences for 1718 a letter has been 
found. an eruption at the island of Saint- 
Vincent, previously regarded as doubtful. 

PAUL LANGEVIN : "s t. Oriticiams 
of a recent note on this subject by A. Dufour and 
F. Prunier. 

Puers LujAY: The variations in the quantity 
prone ue m ipe Aoo Me E 


bourhood of Shanghai. An qnalysis of flvo years 
observations. 


Nora OSREBOHXOFF: A theorem for the xaros ` 


of polynomials. — 

Rarnafir, Sarum: A generalization of Poisson’s 
method of summation. . 

ROBART CoRDONKNIHB : The application of Verdet's 
law to solutions. The magnetic rotatory power of 
the ions. 

Jaoquss Duonaux and Migomn Amat: Ultra- 
filters of carborundum. Oarborundum powder has 
been separated by levitation into fractions of different 
sizes of and from these, ultra-filters have been 
urn EN of removing various colloidal sus- 

ions, such as oo co arsenic 
sulphide and ferrio - The finest grain filters 
prepared fail to filter off Oongo red. ' 

Mum. GERMAINE Coauvaner and Gaspar VAL- 
xwBr: The velocity of oxidation of cobelt. ` 

Awpnt Maman: Contribution to the study of the 
ootanes. Ten isomeric octanes have been 
and the temperatures determined at which carbon 
monoxide appears when the ee mixed with 
oxygen is heated. 

ANDRÉ .DmBINRNH and LADIBLAS GOLDSTEIN : 
New transformations produced at low temperatures 


(frigadreactions). It was shown in a previous note 
that certain gases, especially h and helium, 
in contact with carbon cooled in id nitrogen, 


gave rise to a large evolution of heat. In the experi- 
ments now described, the carbon has been laced 
by other elements (beryllium, magnesium, 

copper, sand) and the heat evolution noted. 
ey aum Br carbon, Generally. the 


but it is suggested that the /rigadreactions correspond 
to nuclear actions. 

' Gaora PETT : The mechaniam of the attack by 
sulphuric acid on monomethylarsenio and dimethyl- 
arsenio acids. 


-Rank - 

Researches on the basic lead acetates. - ~ 

“Mate MousBBHRON arid Rosmsr GBANGĦR : Bome 
dérivatives of the C, and Q, 1,2-cyclanediols.” 
.Luocmw DAUTREBANDE, Prr’ ÁNGwmNOT and 
EKpwxowp DuwxouLIw: The study of esperto grass 
antiserdeo! filters. The protection of the antisrosol 
filters against moisture by & layer of dehydrating 
substance. 
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RAYMOND JAOQUESSON: A type of orystalline 
textire observed in aluminium wires submitted to 
alternating torsion. 

Epovarp Room: The Visean of the Haut-Atlas 
to the east of Marrakech. 

Earum Tuan: The disappearance of, the 


aa m magnetization of baked earths by re- 
ing in xero magnetic fleld. 


Mun. O. Sosa BouRnpour.: Remarks on the com- 
position of the pollen of some Ranunculacess and on 
in pollen is different in different botanical pollen, 
thn în the Aquilia typo the nitrogen in tho pollen 
varies between 6°6 and 7-2 per cant ; in the Olemats 
type, between 5-3 and 5-7 per cent ; ia Roane 
type, between 4:2 and 4-9 per cent. 

Manco Mupat: The vegetation of the western 
Sehara in Mauritania. 

G. Lavom : The cytology -of the Protists of the 
genus Blastocystis. 


Cape Town 
Royal Society of South Africa, July 21. 


{ 
( 
A. J. H. Goopwiw: Ardhmology of the Oakhurst | 
Shelter, George. (6 6) Seatide dem site and contents. | 
The stratified deposite, excluding grave SEEK 
ete., are here discussed. The deposits include Middle , 
Stone Age, Smithfield B, Smithfield O, Normal 
Wilton and Developed Wilton. 
conclusions. 

H. Zwarnmyeranos: Gonadotropic activity of 
amphibian pituitary. Implantation of 8-20 mgm. of 
anterior pituitary tissue of Xenopus lewis in immature 
female mice caused of the vagina, enlarge- 
ment of the ovaries with oocasional hæmorrhagio 
follicles (blood spots) andi& two- to four-fold increase, 
in uterine weight. Control implants of frog’s brein, 
muscle, liver, kidney, spleen and ovary gave negátive 
resulte. 


(7) Summary and. 


R. H. Swrrumus: Notes on the stranding of 4 
school of  Peeudoroa orassidens at Berg River 
mouth in December, 1936. | 

F. Sapna and W. Puan : Gallium. (4) The phos-; 
phates and arsenates of gallium. Gallium ortho- 
phosphate has-been prepared by neutralixmg 4 
solution of & gallium salt in presence of a phosphate. 
The gallium is completely precipitated as a gelatinous 
phosphate. A crystalline variety has been prepared 
under . Both forms are anhydrous. Gellium! 
otho-arsenate has been prepared in a similar way," 
and both gelatinous and crystalline forms have been ; 
obtained. The arsenate as the di-hydrate. ; 
A crystalline complex i-arsenate has been pre-: 


ee e M 


alkaline solution un 


August 18. 

W. Poag: Mercurous perchlorate as a volumetric 
reagent for ‘chlorides’ and bromides.” With brom- 
phenol blue ss absorption’ indicator, mercurous 
peroblorate gives an excellent colour change at the 
equivalent point. ‘The results are accurate. It has 
the advantage over silver nitrate that it can be used 
in acid solutions. 

P. W. Larwiae: Pipes and smoking in South 


Africa : an account of the typology and distribution 


2o — M —À —À 
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M. R. Levyns: The geographical. distribution of 
plants in the western portion of the Little Karroo. 
The area discussed is bounded on the north by the 
Zwartberg and on the south by the Langeberg, and 
has an altitude a little under 2,000 feet. Numerous 
kopjes are dotted over the area. The flora consists 
largely of succulent planta and the vegetation as a 
whole is of & very type. Four mountain ranges 
with altitades Dr the neighbourhood of 5,000 feet 
occur as islands in the Karroo. Towards the summits 
of these isolated mountains the Cape flora gradually 
replaces the Karroo flora. This change may be 
correlated with àn increase in rainfall. 

, J. O. MrppumroN-SHaw: The teeth of South 
^ African foul piga (Notochoerus Capensis syn. 

Meadowsi) and ther geological significance. 

J. L. B. Sarre: An interesting post-larval stage 
of the “Galjoen”. 


Cracow 


Polish Academy of Sciences and Letters, June 14. 


Tu. BAWwAGHINWIOZ: The precision of an elliptical 
orbit determined from three observations. 
S. Kacxwanz: The resolution of a system of 


i linear equations by successive approximations. 


K. Kozar: Some formule relating to the ratios 
n, and m of the areas of triangles. 
` Mure. L. &SrAwXINWwIOZ: The arithmetical opere- 
‘ tions in the calculation of inverses according bo the 
method of Banaobiewiox. 
B. Prorrowaxd : A method of determining the 
orbital elemente of double stars with eclipses. 
S. PrswxowsBxi: The fluorescence of octahydro- 
fluorocyolene (C,4,H). 
8. Mrozowsxr: The influence of the presence of 
a gas and of the magnotic field on the degree of 
polarization of the fluorescence of iodine vapour. 
A. JAGIMLSKI: The dielectric polarization and 


Mis. B.Twanpowska: Contribution to the study 


Pe ree eres 


of the fluorescence and adsorption of bigcenaphthyl 
idene (OH). 
| Mis. Z. LuwkowicX : The influence of the wave- 
length of the exciting light on the relative yield of 
the fluorescence of benzene solutions of biacenaphthyl- 
idene (QyHys). 
|. K. Dzmwoxskr and L. GæLme : The synthesis of 
| fluorocyolene (O4H,) and its transformations into 
* other hydrocarbons. 
W. BmpwAROXYx and L. GILER : The abeo 
i of. ultra-violet radiation by fluorocyolene 
hydrocarbon products of its iera E 
' B. BxanzyNBEKI: The absorption of ultra-violeb 
redistion by ascorbic acid (vitamin C). 
^J. NOWAK : The age of the Magura grit in the 
region of Babia Góre.. 
, Mure. K. CrxmswskA and M. KSIAZKIMWICT.: 
n of the Wienerwald fleisch with that of 
the’ Ce ethians. E 
tióh of magnesium, 
of.ohlorophyll. ` 
E. Faónrioan: Systematic studies dig Oookisasik 
of Poland and other congeneric European species. 
L. Konzmwmmwsxi:  Biometrio studies on the 
variation of the seeds of the Qu eter 
Cembra). ? 


ps 


> (DB Contributions to the estima- 
(2) The gamete estimation 
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W. Juszozyx : The distribution of the chromato- 
phores in the akin of Pelobates fuscus and in that of 
flavistic specimens. 

F. Rogoxuysxr: Carotenoids and chlorophyll m 
the digestion of the ruminant. 

J. GarrmRA: The development of the extra- 
neutral eotoderm in birds. 

Br. MARKOWBKI: Evolutive cycle and biology of 
the nematode Contracmoum adunoum. 


Rome 
National Academy of the Lincei (Atti, 24, 498-530; 1936). 


F. Savaer: Supplements to the general theory of 
correspondences between algebraic varieties (1). 

G. Banna: Definite polynomials (2). Classes of 
definite polynomials obtained from some which are 
fired in advance. 

G. Anmam: Mechanics of floata with internal 
cyclic motions. 

L. Sona : Dynamic actions of a translo-circulatory 
current which invests an obstacle consisting of two 
crossed lamina. 

P. Gator: Hypocentral depths, with particular 

to the earthquakes of the Carnic Alps (June 8, 
1984) and of Lake Constance (January 31, 1985). 

G. Lorrr: Ourves of alooholemia obtained by 
SM NA drinks through & gastric 
&nd duodenal tube 


M. Prrorm : Presence of a true subrenal capsule 
in Selact. 

8. RaXzr: Endoorine glands, sexual maturity and 
gestation in Selact. 


At, 25, 3-71; 1987. 

F. Suverrt: Supplements to thé general theory of 
correspondences betweén algebraic varieties (2). 
E. Atwanst: Fundamental principle of o 

mechanios. 

G. Omsoonura- Puxronr: Preliminary observations 
on the Cenozoic series of the Apulian Appenines. 

G. BARBA : Definite polynomials (8). Interpreta- 
tions, properties and supplements. 

R. CíAoadroPPOLI: Analytical character of the solu- 
tions of & olass of problems of the caloulus of varia- 
tions.  ' 

M. Hamsovior : Surfaces which correspond through 
pea tangent planes so as to conserve & Tohebycheff 


uo MARTTI : Cauchy's formula for tho analytical 
functions of two complex variables. 


G.. OBARTI : _ Wave propagation in imperfectly 


: Molecular spectra and spectroscopic 
analysis (5). - - Detection of gadolinium. - 

C. BAxDoxxwis: and N. BonammnLo: Electrolysis 
of jodine monochloride in varjous solvents. 

O. VzmROoNA and G. BONAVENTURA: Influenco 
exerted on the development of plants by the partial 
elimination of the reserves accompanying the-émbryo, 
and the probehle: presanise m them of 'growth sub- 
stances’. 

E. CARANO : Memorial lecture on Pietro Romualdo 
Pirotta. 

L. Carma: Memorial lecture on Friedrich 
Küstner. - 


ical 
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Forthcoming Events i T or D, No. d inii Probes 


[Meetings marked with an asterisk are open to the public.] 


Monday, October 11 


Univansrry Corrsanm, Loxpox, at 5.—Dr. Phyllis Tookey 
Kerridge: ‘The Physiology of and 
Du RUE on October 18, 25 and November 


Tuesday, October 12 


~Umrvmnsrry oy Lonpon (at the Institution of Electrical 

Victoria Embankment, W.O.2), at 5.80.— 

Prof. Erwin M : “Electro-Acoustics” (succeeding 
lectures on Octo 18, 15, 18 and 20)*. 


IrnuxiwATIMG ExaGrwxmurxa Sooury (at the Lighting _ 
Service Bureau, 2 Savoy Hill, W.C.2), at 5.80.—Dr. 
B. English: Presidential Address. 


A 


Thursday, October 14 


Iwsrrrurm or Fux (at the Goological Booiety, Burlington 
House, W.1), at 2.30. Sir Philip Dawson: ''Coal:. the 
Next Step” (Presidential Address). 

At 8.80.—Prof. Morris W. Travers: “The Study of 
Gases” (Melchett Lecture).. 


Cuíapwiax Poso Lucruns (at Manson House, 26 Port- 
land Place, W.1), at 5.80.—Prof. W. A. Osborne : ‘The 
Btudy of Nutrition".* 


OmwrRAL Harr, Loxpoxw, B.W.l, October 13—5. General 
Discussion on Lubrication and Lubricants. 


Appointments Vacant 


APPLIGATIONS are Invited for the following appointments, on or 
before the dates mentioned : 


Ourgr LEcrURER Of BLRCTRICAL ENGINEMRIKG in the Wes Ham 
(oer uy ager Romford Road, Btratford, W.l5--The Prinsipal 
Two Asistant KXNFXES on the 

o on Higher 


Staff of the 
Bouth Director 


Teohnical 
London, B.W.7—The 


(October 11). P 
Orvodaw HDUCATION OFFICER (orada III 
in the 


Air Fores Educa Bervice— 
Kingsway, London, W.0.2 (October 


HBAD OF THE CHENMUNTIY De ene Gal of Swansea Technical 
a Tho Director af Hduostion, The Guildhall, Swansea (Ootober 


ce Le Iro armen, Oa 
FEX Coober 


HLAD OF THE OxxxEERY Deparment of Northam 
Bt. John Street, London, H.O0.1—The Prinerpal ( 
DAE EMO E Ero, EON. 

Prinoe South Kensington, B.W.7— 


31). 
of Balance, 
Becretary- 





of a Joint Committees of the Chemical Somety, the Faraday 
a the Physical Souety, on Thermodynamiocal 
Quantities and mang to MD 


and 
Use. Pp. 16. (London. Chemical Bockeiy.) 64. 


and Development 
ne ar Hast Africa Report of the ng 
(London * 


wr MA rS 
. 186. Sie ened ipa n pea 


Aet, 1080, from the ihe pening of Qai Act À ) to 31s 
ij Prep pes 


1 
1987. Pp. fv--75. 

1s. 6d. net. [ | 

Annual Report of the Director of the Offioe pre- 
by the Meteorological Committes to the Air Gounol fan tie ( 

ear March 31, 1037. (WLO. 418). Pp. 56. : HM 

Office.) 1s. net. [259 
Btxteenth { 
| 


Boottish Society of Arts, Pp 24 (Bdinburgh : 


of Arta.) 
PAURA Cana) Baar 


Post Office Green Papers. No. 
Up Mak W: G. Oarter. Pp. i onim. (London . General rans 
oe ) 


Colony and Protectorate : 
Report, 1980. Yol i P» dcl 
Pte; Londan : DELE m 


sa LEE i 


N Jean M. Linsdale Pp. ‘ 
ley, Oalif.: Cooper J [ae 
Minsterio da Agricultura : Geologteo Mineralogioo. | 
Relatorio do Director de 1° de Janeiro a 31 de Julho 1933. Pp. 48. 
Boletim N. 84° Braehiopodos do . Por Aristomencs 
Gutmaries Duarte. Pp. 44+7 Boletin N. 85: 
Capper ee rte Oe eck O Do Amaral, Pp 2119 platen ed 
Yol 11: O cetaceo de Bergipe Pele Dra. Carlotta Joaquina 
xxivi Pia Diude Arue ^ A police do Dum. iE 
25 E 1 
x Pp. 46. (Rio de andro: Departama io 


Publioations of the Dominion O 


fue fos By a [yw Pp. Ie 30. ote: ie, 


tana Vo. 18, qot 10 No. Beitrüge xur 
der und ,19. Von 8B6n 
220-240. (Taihoku: Taiboku Imperial Untverxity.) [ 
India Meteoro Department. Scientific Notes, VoL 7, No. 73 
ormal Monthly Frequenotes of Surface 
to 3 km at A P 


and Victora Point. s 


N Vol. 7, No. 73: Delly Variations of and 

at erent Levels over Agra associated with of Western 

Disturbances. Prnt Maker o Pul Pp. +7 plates, 12 

annas; ls. 3d. : Manager of Publications.) [270 
Hono- 


Imperial Council of Agricultural Research, India. Bolentifio 
ae o ina "E E ath Goapui! DEM Mans 
and the Formation of the Phrenio Nerve tn the with Observations ' 

Anatomical Deviaizons. By H. M. Ayyangar. Pp- 


on oertain 
Y4-80 +87 piatos. (Delu : of Publieations ) 410 rupee 
Annual Report on the , Malaya, for the 
Year 1936. By anne ed Pp. 1v 4-81. Lumpur: Govern- 
)1 ; 25. (279 
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Physiology in General Education 


he ee study of 
the human body was practically solely the 
concern af physiological departments in medical 
schools. Undergraduates outaide the medical 

à curriculum had no opportunity of studying human 
j| physiology, and the people of Great Britain as a 
whole seemed well content to leeve the oontrol of 
their lives with respect to health and disease to 
the guidance of the medical profession. Thus, 
when ‘science’ was first introduced into the schools, 
educationists turned to chemistry and to physics, 
and, even to-day, such biology as is taught in 

. schools deals almost wholly with plante and lower 
animals. That “the proper study of mankind is 

| man" was the keynote of the discussion on 

} “Physiology in General Education” in Section I 

\, (Physiology) of the British Association during the 
‘recent Nottingham meeting. 

All the speakers in the discussions were unanimous 
that this loss of contact between human physiology 
and general education is a misfortune, not only for 
a modern democracy but also for physiology itself. 
Experimental psychology, which, as practised to- 

, day, is but & branch of experimental physiology, 

\ haa hived off from physiology, largely due to the 
absorption of physiologiste in the needs of medical 
studente. Biochemistry is shifting its camp from 
physiology to organic chemistry probably for the 
same reason. 

This unfortunate lack of facility for study of 

i human physiology in British universities reacts on 
school education and on adult education. The 
future school teacher has to rely almost wholly 
on training centres for instruction in human 
physiology and hygiene. These facilities, although 
admirable in many cases, are not to be compared 
with those already in being in our universities. 


The end-result is that the content of physio- 
logical knowledge of the ‘man in the street’, 
and even of his legislators, is at a dangerously 
low level. 

Moreover, whenever there is loss of contaot 
between the practising scientific investigator and 
the publio, there arises inevitably the riak of loss 
of understanding and of sympathy. The agitation 
against viviseotion is very largely due to ignorance, 
on the part of the pyblic, of physiological practice, 
and of the vital part played by physiological 
research in everyday life. 

But the physiologist is not the only sufferer. 
From the cradle—and even earHer—to the grave, 
physiological first principles affect our health and 

-being. In a modern civilized community it 
is no longer possible to rely solely on the bounty 
f Nature for our food and proper nourishment, 
or on our natural instincts for the conduct of our 
own and others’ lives. The public, crassly ignorant 
for the most part of the elementary facts about 
the human body, ignores the simplest dietetio 
Principles, falls victim to the specious advertise- 
menta of the vendors of fortified foodstuffs and of 
quack nostrums, and blindly follows the fatuous 
dictates of the latest fashion. Moreover, as one 
speaker in the discussion at Nottingham empha- 
sized, all propaganda and legislation in the interesta 
of public health must of necessity lose the greater 
part of their effectiveness if the publio is incapable 
of appreciating the significance of, and reasons for, 
such activities. 

After the comments made by Mr. H. G. Wells 
upon the teaching profeasion at this meeting of the 
British Association, it might have been expected 
that school teachers would not be in a mood to 
suffer tamely further suggestions from amateur, as 
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distinct from professional, educationista. Never- 
theless, there was no protest at the suggestion that, 
to make way for the necessary instruction in 
human physiology, either some subject at present 
in the school curriculum would have to be dropped 
or a compromise effected by using human physio-' 
logy as an introduction to, and a vehicle for, the 
teaching of general biology. It was pointed ont 
that it is & sound pedagogio principle to proceed 
from the known, or at least the familiar, to the 
unknown. Study of the human body and of its 
functions is an admirable introduction to the study 
of other forms of life and of biological principles 
, in general. Moreover, human physiology gives 
great scope for practical work with the minimum of 
apparatus ; in short, it is good science, good biology 
and admirably adapted to school instruction. 
Although the day is long past when all mention 
of human structure and of human function was 
taboo, yet some fear was expreased during the 
discussion that teaching of human physiology 
might lead to unhealthy self-consciousness and 
introspection on the part of the pupils. The 
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general opinion seemed to be, however, that such 
a danger is more likely to arise in the course of 
unofficial health talks conducted by enthusiastic 
but unskilled instructors than in routine school 
teaching. Indeed, Prof. Winifred Cullis, from her 
wide experience, believes that school instruction 
in human physiology, so far from inducing morbid 
preoccupation with the functions of the body, 
would rather tend to ventilate and bring into the 
unemotional atmosphere of the schoolroom, and 
thus into proper perspective, many matters which, 
even to-day, the modern child is shy of discussing 
with ite elders. 

The meeting was a very large one for a purely 
sectional discussion, and the faot that the praotis- 
ing physiologists were in an extremely small 
minority is an indication of the widespread 
interest the subject aroused. From every point 
of view it was unfortunate that a joint disoussion 
with Section L (Educational Science) could not 
be arranged, for the time has clearly arrived when . 
the place of physiology or human biology in school ( 
science courses must be given serious attention. ' 


Registration and Privilege . 


HE extent to which the principles of ‘free 

- trade’ are inbred in the people of Great 
Britain is well illustrated by the statutory pro- 
visions governing the registration of medical 
practitioners and pharmacists. For both pro- 
feasions the State establishes standards of educa- 
tion and examination, with a statutory register 
of those who reach them. To permit the publio 
to differentiate between the qualified and the un- 
qualified practitioner, the use of titles implying 
registration is prohibited and the signing of death 
certificates, the sale of poisons, and other minor 
matters are controlled. But in both medicine and 
pharmacy the practioe of the calling by unregistered 
men, has few statutory limitations. 

By way of contrast, the lawyer is well pro- 
tected. It is a statutory offence for a layman to 
practise as a solicitor, and in the High Court His 
Majesty's judges will neither see nor hear the 
advocate who is not a barrister. Accountants and 
architects have certain titles reserved to them, but 
few other statutory privileges. The high-water 
mark of protection for & calling is probably that 
given to dentiste, the Dentiste Act of 1021 making 


it an offence for the unregistered to ‘‘practise 
dentistry". | 
Many attempta have been made in recent years ( 
to persuade Parliament to regulate the practitioners : 
of a calling by means of a statutory register and . 
to provide statutory privileges for the registered. 
The destruction of the Osteopaths Bill exemplifies 
the fate of such attempts. It is in the totalitarian 
States that there will be found the modern ex- | 
amples of restrictive legislation for the control and ' 
benefit of individual callings and their protection , 
from competition. Whether the price to be paid | 
compensates for the advantages, even to the 
sheltered practitioner himeelf, is a question the 
answer to which depends upon the temperament 
of the individual. The majority of the people of 
Great Britain are not temperamentally inclined to 
a régime of professional corporations, even for 
personal benefite, and that spirit is reflected in the 
attitude of Parliament towards Bills proposing to 
accord privileges to closed profeasions. 
Nevertheleas, there is a price to be paid for 
freedom. In the medical and pharmaceutical fields 
the price is the explottation of the publio by the 
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quack. Probably at no time in history has the 
British public provided so rich a field for the 
peeudo-scientifio medicine-man with his tale of 
vitamins and hormones, rings, belte and exercises, 
massages and diete. The Times publishes ite 
: National Health Number, with the dominant 
_ note of healthy exercise outdoors, while from every 
' hoardihg, bus. and tram an attempt is make to 
; meamerize the public into masa drugging. 
i A year ago, when the House of Commons was 
t 


Air Raid 


Air Defence and the Civil Population 

By Dr. H. Montgomery Hyde and G. R. Falkiner 
Nuttall. Pp. xvi + 239 + 8 plates. (London: The 
Creeset Press, Ltd., 1937.) 125. 6d. net. 


"HIS book has An written for the benefit of 
the ‘man in the street’. It contains a 
moderate statement of the various risks to which 
the ordinary citizen may be subjected in an serial 
bombardment, and explains the most effective 
methods of providing protection against them— 
collective, individual and structural. 


The authors are generally in agreement with 


the recommendations made by the Air Raid Pre- 
cautions Department of the Home Office, but 
they submit certain criticisms, the chief of which 
is the ineffectiveness of ita propaganda, as public 
| interest in the subject has not been aroused, nor 
} has readiness on the part of the public to oo-oper- 
' ate in defensive measures been achieved to the 
, extent which both the seriousness of the inter- 
national situation and the progress of military 
preparations throughout Europe plainly demand. 
. They consider that, in the circumstances, instruc- 
ae in passive defence should be as integral a 
part of the life of the nation as vaccination and 
the registration of vital statistics. 
, In striking contrast with this apparent apathy, 
. the developments that have taken place in all 
Continental countries—including Holland and the 
Scandinavian group which were neutral in the 
Great War—are briefly summarized. In Germany, 
Italy and Russia a standard knowledge of anti- 
gas precautions is obligatory, and the whole 
civilian community is compelled to co-operate 
with the authorities in experiments of different 
kinds. ‘Black-outs’ are of common occurrence in 
all the chief cities, and the most realistic oon- 
ditions are created, including the intentional 
bursting of water and gas mains and the daubing 
with red paint of the ‘casualties’ before they are 
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invited. to. discum this. guston on. the: sawd 
reading of the Medicines and Surgical AppHanoes 
(Advertisement) Bill, the House was counted out. 
It is small wonder that with public opinion 80 
docile, the proprietary medicine industry was able 
to claim before the Select Committee on Medicine 
Stamp Duties in December last that the capital 
in the industry is £100,000,000, and that it spends 
between £12,000,000 and £15,000,000 annually in 
advertising ita wares. 


Precautions 


removed in the ambulances, in order to reproduce 
the situation that may have to be dealt with: 
everybody must take oover on the air raid warn- 
ing being given, and even foreign tourists are 
punished: if they disobey any of the orders. 
Publio shelters are being built and municipal 
buildings strengthened, while in all important 
business premises and factories the provision of 
protection for the employees is compulsory. In 
Italy, instruction in passive defence measures is 
given from a series of gramophone records which 
are sold at specially reduced prices; while in 
Russia, General Eideman, the head of the Air 
Defence Department, was among the generals who 
were recently shot in Moscow, the official expla- 
nation given being that his organization was ‘on 
the down grade’ | 

In Osechoslovakia a law has recently been 
enacted compelling all housing contractors to 
provide bomb-proof shelters in the cellars for the 
protection of their tenants ; and in France, where 
the experience gained in the construction of the 
Maginot line has been of particular value, & Bill 
has been passed empowering the Government to 
evacuate, the civilian population where necessary, 
and to build bomb- and gas-proof shelters : in the 
Seine Department alone, £14 millions were voted 
two years ago to finance air raid precautions. 

While all these measures are accepted by our 
neighbours with enthusiastic co-operation, our 
own lack of interest is all the more remarkable 
as we are exceptionally vulnerable to attack, and 
the outstanding characteristic of future air raids 
is that they may come suddenly and unexpectedly 
&nd may well preoede any formal declaration of 
war. (When a practice 'blaok-out' was suggested 
in Brighton a few days ago an alderman was 
reported to have protested against frightening the 
visitors, while a councillor described the proposals 
as "this air raid nonsense’’.) 


662 


The authors are, however, by no means alarmist 
in their conclusions. They consider that poison 
gas should not be regarded as the deadliest weapon 
in the hands of a potential enemy ; and that the 
heaviest type of high-explosive bombs against 
which, we are told, a roof covering of 12-15 feet 
of reinforced concrete is necessary, are so costly 
and the number that can be carried by aircraft so 
small, relatively, that their use in war will be 
confined to special objectives, and they will not 
be deliberately employed against the civil popu- 
lation. Incendiary bombs are now believed to 
constitute the greatest danger to civilian com- 
munities, as the agente available are greatly 


superior to those employed in the early Zeppelin ` 


raids on London, which proved to be very dis- 
appointing to the attackers in the resulte achieved. 
While certain public services, such as central 
telephone exchanges, must be protected from 
interruption at all costs, gas- and splinter-proof 
protection is all that should normally be aimed 
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at for private houses, after all inflammable materials , 
have been removed from the attics. 

This book is written in simple language, and it 
should be widely read: a great deal of industry 
has been required to collect the material necessary 
for its compilation and the matter is well arranged. 
It is well established that the Italians used mustard 
gas in their Abyssinian campaign, but it will be 
news to most people in Great Britain that gas has 
been used by both sides in the civil war in Spain. ; 
The authors seem to have soceas to sources of 
information not supplied to, or at any rate not. 
published by, our newspapers, 80 it is to be hoped 
that in future editions of their work details will 
be given of the effecta produoed and of the types 
and weights of the projectiles that are-being used 
in the aerial bombardments there, as these are 
possihly being ‘tried out’ by nations who may be 
engaged in the next European conflict, if and 
when it overtakes us. 

C. H. F. 


The Problem of the Portolan Charts 


Hallucinations scientifiques (les portulans) 
Par Je Prince Youssouf Kamal. Pp. 96 + 39 plates. 
(Leiden: E. J. Brill, Ltd., 1037.) n.p. 


pues YOUSSOUF KAMAL is known not only 

as the owner of an unusually fine collection of 
early maps, brought together with little regard to 
cost, but also as a keen student of their history, so 
that anything written by him on the subject merita 
attention. His big folio volumes containing, or to 
contain, facsimiles of all the most important early 
mape of Egypt or of Africa as a whole (with which, 
as an Egyptian, he is specially interested) are 
monuments of sumptuous reproduction. The 
present work claims no such importance, and one 
cannot help wishing that he had waited to give a 
systematic discussion of the old Portolan Charts 
and their origin, for he should be well qualified to 
undertake such & study. As it is, the work is 
somewhat scrappy and disjointed, its main object 
being to combat the theory put forward by a 
recent writer, Prof. J. H. Kramers of Leyden, 
who believes that the nautical charts produced in 
the Western Mediterranean, which make their first 
known appearance, already in fully developed form, 
about A.D. 1800, owed much to previous work of 
the kind in the East, especially that of the Arab 
geographers E] Bakri and Edrisi. It is this to 
which the term “Hallucinations” of the title is 
applied. 


One must allow that no convincing argumenta 
have been produced in support of the theory, and 
Prince Kamal's oounter-argumenta will no doubt 
on the whole meet with approval, though perhaps 
open to criticism in' some particulars. He holds 
that the charts were first produced, in the West, to 
meet the practical needs of sailors in that part of. 
the world, at a time when trading voyages began! 
to be extended farther afield than previously—to :' 
the north coasts of Africa for example. He has! 
no difficulty in showing that the point of view of 
men like El Bakri and Edrisi was quite different 
from that of the chart-makers, their deacriptions . 
being almost entirely based on land-routes. As to| 
the appearance of Arabic names on the charts— 
previous Western literature having mostly adopted 
those of the Greeks and Romans—this was an | 
obvious necessity if the charts were to be of: 
practical value. This may be conceded, but it 
surely does not follow, as Prince Kamal seems to 
imply, that nothing in the way of charte, as 
distinct fronf sailing directions, had been used in 
the East previous-to about 1300. Similar need 
might be expected to produce a similar help. 

Prince Kamal also rejects the idea that the 
wind-roses of the charts, with the elaborate 
system of radiating lines, may be an indication of 
Eastern (perhaps Greek) influence. He holds that 
the chief object of the lines was not that of direo- 
tion-pointers, but of helping the draughtsman to 
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copy his sources, like the ‘squaring’ used by 
modern map-makers.~ Curiously enough, he seems 
almost to regard the figures produced by the 
intersection of the lines as the reason for drawing 
them, instead of being merely an incidental 
result. 

The general tone of the work, and the oocasional 
long and somewhat involved sentences, make it a 
‘little difficult .to grasp the writers motive in 
\producing it, for he begins by stressing the small 
elihood there is of arriving at any conclusion— 
one section is actually headed “Conclusion (sans 
conclusion)”. Similarly, he thinks that no good 
result can be gained by a detailed comparison of 
the respective contents of the charts and the 
Oriental works, yet he is at great pains to supply 
the material for such a comparison, for the sake 


rd 
General Zoogeography 
By Prof. V. G. Heptner. (In Russian.) Pp. 548. 
(Moscow and Leningrad: Gosudarstvennoe Irda- 
telstvo Biologicheakoi i Medizinakoi Literatury, 
1936.) 13 50 roubles. 


a Mees recent rapid advanoes in the study of 
animal ecology, historical geology and palmo- 
climatology are making inadequate the old formal 
zoogeography, which oonsisted mainly in the 
accumulation of distributional facta and in the 
lling out the earth’s surface into rigidly 
efined xoogeographical regions, provinces, eto. 
‘An urgent necessity for revising the fundamental 
conceptions and methods of zoogeographical re- 
search, in order to bring it into line with allied 
sciences, is felt by all biologists working on dis- 
tributional problems, whose aim is not merely to 
register facts, but also to find the most probable 
scientific theories accounting for their origin. 
There is no lack of attempts at such revisions, but 
‘none of them oan be considered sufficiently 
‘balanced. Usually there is a distinct bias either 
towards pure ecology, which is taken to provide & 
complete explanation of all distributional facta, or 
the streas is laid on geological history, and very 
ingenious theories are built on an imoomplete 
foundation. i 
The book under review representa another 
attempt of this kind and certainly a yery successful 
one. The-first part contains & most instructive 
introduction to the subject-matter of modern 
zoogeography and & clear representation of basic 
ecological principles, namely, factors of existenoe, 
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of such as wish to make it. This forms the most 
substantial part of the work, including not only 
reproductions of the North African portions of the 
most important early maps down to and including 
the Portolan Charts, but also comprehensive lists 
of names, distances, and geographical co-ordinates 
derived from the early literature, both Eastern 
and Western. This part will supply & useful basis 
for study to those who may not have access to the 
bigger works in which the field had been covered 
previously to some extent. 

On one point at least one may cordially agree 
with the author—that relative accuracy in a map 
is no proof that it is later in date than another, as 
is too often assumed. It is not to be thought that 
every map-maker would be conversant with all the 
best work of his predecessors. E. H. 

IH 


Fundamentals of Zoogeography 


ecological valency, optimum and pessimum, habitat 
concept, biological types (life-forms) and bio- 
cosnoses. The second part is devoted to a more 
detailed analysis of the environment and of 
environmental factors, both in water and on dry 
land, and ends with a classification of the main 
ecological formations (biotops) of dry land, with 
their characteristic faunas. The problems of the 
dispersal of animals and of the area of a species 
oocupy the longest, and the best, part of the book, 
where special attention is given to various types 
of discontinuity and their origin. The final (fourth) 
part deals with oomparative soogeography, 
that is, with brief descriptions of the different 
roogeographical regions, and has i 
sections on the fauna of the U.S.S.R., and of the 
8088. 

The most valuable quality of the book is the 
abundanoe of reliable and freah facts most care- 
fully collected from an immensely scattered 
literature. In this respect, the author can be 
criticized only for paying too much attention to 
vertebrates and for neglecting to a certain extent 
the literature on invertebrates, more particularly 
on insecta, where & great amount of very valuable 
data has recently accumulated with the 
development of modern ecological trends, in 
entomology. 

Amongst other points deserving to be mentioned 
in & critical review is the omisalon of the considera- 
tion of paleoclimatic factors in the evolution and 
movements of animal populations. One may not 
accept. without reservation the Koeppen-Wegener 
schemes of displacements of climatic zones in the 


664 
past, but they should be at least mentioned in & 
book of this kind. Another weak point is the lack’ 
of discussion on ecoclimates of the actual animal 
habitats,-which very often enable an animal to 
survive in & region the general climate of which 
is wholly unsuitable for it. 

On the whole, however, the book ARTE A an 
outstanding contribution to the development of 


Latin Clarity and 


Encyclopédie française 

Tome 4: La vie. Dirigé par André Mayer. Pp. 
582. (Paris: Société de gestion de L’ Encyclopédie 
française ; Libr. Larousse, 1937.) n.p. 


T great difficulty oonfronting all those who 
wish to give a connected account of the 
sciences of life is that of steering between the 
Soylla of exceasive popularity and the Charybdis of 
technicality. Where certain but funda- 
mental sciences are concerned, such a8 biochemistry 
and genetics, the relative of their 
concepts to the general reader leads to a failure to 
do them justice and hence.to an"unfair emphasis. 


The present volume of the French Encyclopsdia, ' 


in which some fifty French scientists have col- 
laborated to describe the main outlines. of the 
sciences of life, seems to overcome these difficulties 
better than any English book. The excellent 
* Animal Biology" of Haldane and Huxley is very 
short, while the* two-volume ''Life" of Thomson 
and Geddes suffers particularly from the failure 
just referred to. 

The book now under review gives a good initial 
impression, for ite several fascicules are bound in 
looge-leaf style, suggesting that new. ones may be 
issued as important advances occur, to take the 
place of some of the present ones. After a quite 
striking frontispiece, which represents a binocular 
microscope against the background of a monster 
Purkinje cell, the book opens with a section on the 
cosmic setting of life, its chemical actions on the 
outer world, and such subjects as the cycles of 
carbon, nitrogen and other elements. The second 
section deals with the constitution of living 
organisms. Concise accounts of the colloidal state, 
of the main groupe of chemical substances from 
which living matter is built up, and of the actions 
of enrymee, ere given. Section 3 is entitled “The 
Structure of Living Beings’, and is devoted to 
experimental cytology, the equilibrium of the oell 
with ite environment, etc.; Section 4, “The 
Actions of Living Beings", deals with movement, 
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biogeographical science, and it is a matter of-regret 
boca eee 
workers and studente outside Russia. Biogeo- 
graphy is now entering a period of mtensive 
development and there is no text-book in any 
language that could be recommended more 
Mou than the present one. 
B. P. Uvarov. 


the Sciences of Life 


adhesion, phagocytosis, luminescence, muscular 
contraction, ciliary movement and similar topics. 
In Section 5, “The Forms of Life", a wide survey 
of comparative physiology shows how morphology 
and function are intertwined in many groupe of, 
animals, and Section 6, '"The Maintenance of Life”, 
discusses metabolism, reflexes, the fixity of the 
internal medium, cicatrization, regeneration, eto 
Latént life, radiation effecta, chemical agente and 
immunity have a section to themselves under the 
head of ‘ irs and Alterations in Living 
Organisms”, while the book ends with & section 
on the tranamission of life'in which the whole of 
embryology and genetics are passed under review. i 
The outstanding impreasion left by the work is ' 
one of clarity and logico. The arrangement of the | 
sections is unusually clearly thought out, and 
although the comparative anatomy of animals and i 
plants is throughout in the background, this 
would follow from the predominantly physiological / / 
outlook with which the book is written. Where; 
such a broad canvas has so successfully been. 
painted, it would be almost pettifogging to com- 
plain of the confusingly wrong formula for vitamin 
B, on p. 4.12-5 or of the persistent absence of 
magnification data in the illustrations, so that a 
guileless reader might obtain almost any fantastic | 
idea of the sizes of the biological objects shown.; 
But it must be admitted that some of the sections, 
perhaps especially those on oxidation-reductions , 
and fermentation, give the impreesion of having 
been written about ten years ago. One might also 
suggest that the formule of substances should be 
given where, their physiological functions are 
discussed, or at least a cross-reference inserted ; 
for example, adrenaline and scetylcholine on 


` p. 4.36-15, auxin on p. 4.60-9. In general, however, 


the book will be of immense value to all French- 
men of reasonable intelligence who wish to gain 
an accurate view of modern biology, and it is a 
pity that Englishmen will not be able to share it 
with them unless someone should attempt the 
heavy task of a translation. JosarpH NHHDHAM. ` 
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Interracial Marriage in Hawaii: 

a Btudy of the Mutually Conditioned Processes of 
Acculturation and Amalgamation. By Romanzo 
Adams. Pp. xviii+858+11 plates. (New York: 
The Macmillan Co., 1937.) 18s. net. 

BrupuwrS of the inter-relationshipe between groups 
of people of different racial and cultural origins have 
long been interested in Hawaii, “the meltmg-pot of 
the Paoiflo", where Americans, Japanese, Chinese, 
Filipinos, Portuguese, native Hawaiians and others 
have worked out a modus vivendi with, apparently, 
the minimum of friction. Dr. Adams has given us 
an elaborate and well-documented analysis of this 
situation. 

An examination of the present racial composition 
of the population and of race mixture is 
followed by a&. series of investigations of the com- 
ponent groups and the pert they play in the oom- 
munal life. Valuable correction of census material 
is embodied throughout. A most interesting section 
deals with the social background of interracial 
marriage. There is no general theory of racial in- 
ur M EM 
intermarriage between members of the different 
racial groups. Personal and family sentiment against 
it is shown to exist, but it is argued that the fre- 
quency in practice id so great that it would be 
difficult for a widespread adverse social sentiment to 
form. The author attributes this situation to a variety 
of historical reasons, including the absence of white 
women at the earlier stages of intermixture, the 
marital freedom of the native Hawailans, the advent 
of the early missionaries from New England and not 
from the Southern States of America, and the absence 
of a single “dominant race". He has perhaps under- 
estimated here the importance of the compatibility 
of the physical traite, temperament and intelligence 
of the Hawaiians with those of the immigrants, in 
facilitating intermarriage on & basis of equality 
(relations between European dnd Maori in New 


; Zealand may be compared with this). 


| 


It is possible also that the low rate of marriage of 
“Other Caucasian” (mainly non-Latin) women with 
other groupe such as the part-Hawailan, and the 
tendency to increasing cultural segregation of the 
pert-Hawaiian group bave been minimized by the 
‘author in his prediction that, by the end of the 
present century, the majority of the people of Hawaii 
will constitute a stable race mixture of hybrids, 
culturally homogeneous. But fact and inferenoe are 
clearly separated in the book, which is an extremely 
valuable study in an important field. One looks 
forward to seeing more publications on this subject, 
sponsored, as in this case, by the enterprise of the 
University of Hawaii. R. F. 


The Subject Index to Periodicals, 1936 

Imued by the Library Association. Pp. xii +300. 
(London: Library Association, 1987.) 70s. 

Tue Library Association and ite general editor, Mr. 


T. Rowland Powel, are to be congratulated on the 
coming of age of the “Subject Index to Periodicals’, 
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this bemg the twenty-first year of the existence of 
the Index. As was also the case last year, the volume 
for 1988 appeared only five months after the close 
of the year covered. . 

The volume for 1986 contains references to more 
than 27,000 articles selected from no fewer than 597 
periodicals. Of these periodicals 547 are English and 
American, 27 French and Belgian, 21 German and 
2 Italian. The articles are arranged under headings 
such as ‘Floodlighting’, ‘Mural Painting’ and ‘Radio- 
activity’, but under each heading the order is that 
of authors’ names. The subjecta selected for indexing 
cover a wide range, but verse and fiction are excluded. 

With some important exceptions, no attempt has 
been made to mdex periodicals covered by the 
following publications : Agricultural Index, Engineer- 
ing Absiracis, Engsneering Index, Index Medious, 
Journal of the Sooiety of Dyers and Colorists, Photo- 
graphic Abstracts, Revue de Géologie, Minéralogis o 
Orystallographie, Royal Meteorological Sootety’s Biblio- 
graphy, Soienoe Abstracts and Technical Institute 
Journal. 

These Subject Indexes are much appreciated by 
those to whom & knowledge of the latest researches 
on scientific problems is of importance, for without 
such works of reference at hand it is quite poemible 
that many & valuable paper may be overlooked. We 
congratulate the Library Association on the prompti- 
tude with which these annual volumee are published. 


Gravimetric Analysis : 

a Laboratory Manual with Special Reference to the 
Anatysis of Natural Minerals and Rooks. By W. van 
Tongeren. Pp. xi+278. (Amsterdam : D. B. Centen’s 
Uitgevers-Maatachappij N.V.; London: H. K. 
Lewis and Co., Ltd., 1937.) 14s. net. 

Tos text-book, written by one having considerable 
practical experience, will be weloomed by mineral- 
ogists and analytical chemists generally. It gives a 
critical description of modern gravimetric analytical 
methods in & very. convenient form. 

The plan adopted by the authog is the logical one 
based on geochemical principles. The text is well 
illustrated by useful diagrams, where the technique 
involves such for clearer explanation, and the tables 
are clearly seb out. The few typographical errors 
seem to constitute the only minor drawback to the 
book. There are three indexes, devoted to apparatus, 
reagents and determinations respectively, and this 
arrangement makes reference unusually easy. 

Aseay methods, or as the author prefers to designate 
them, '*dooimastio methods”, for the noble metals are 
beyond the scope of this book ; their inclusion would 
not have added to ita value and would certainly have 
added greatly to its bulk. The bibliography is 
adequate, accurate and up-to-date, and naturally the 
names of such well-known workers in this fleld as 
Hillebrand, Hevesy and Goldschmidt constantly 


. recur in it. Of all the names mentioned only some 


Sir per cent are those of British investigators, indi- 
cating that msufficient attention is paid in Great 
Britam to the scientifically and economically im- 
portant subject of geochemistry. 0. 8. G. 
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The Ohio-Mississippi Floods of 1937 
By R. W. Davenport, U.S. Geological Survey - 


COME of the recent floods in the United States 

have indicated that, in any appraisal of the 
potentialities of a river system for producing 
floods, more significance than has perhaps been 
customary should be attached to the magnitude 
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MAXIMUM ANNUAL FLOOD STAGES, OHIO Rives, OMONAT, Omo, 1858-1937. 
(CHRONOLOGICAL ARRANGENNNT). 


of the great floods of the past, as disclosed by 
Nature's records of them. A conspicuous part of 


the work of rivers in the processes of dynamio , 


geology is associated with the oocurrenoe of major 
floods, and significant information with respect to 
such floods may be appropriately and reliably 
interpreted from the flood plains, terraces, earlier 
river channels, and other evidences of erosion and 
deposition which record a river’s past behaviour. 


Systematic records of flood stages on rivers in 


the United States do not generally extend back 
more than fifty or sixty years at most. Know- 
ledge of earlier flood stages may cover, with oon- 
siderable completeness for some rivers but usually 
without much detail, the outstanding floods since 





settlement of the region by white men, thus 
making a skeleton record going badk one to three 
hundred years, varying with the time of such 
settlement. The available records may be sufficient ' 
to show with considerable reliability the char- 
acteristics of a river in 
respect to the magnitude 
and frequency of lesser 
floods, but such records 
are entirely inadequate for 
disclosing the expectancy 
of the rare floods of great 
magnitude. 

In March 1936, floods 
occurred in the north- 
eastern part of the United 
States which caused crests- 
on many rivers that were 
a by several feet than 

been recorded  ginoe 
ves settlement of the 
country. Similarly, the 
more recent extraordinary 
floods of January and Febru- 
ary 1937 in the Ohio and 
mid-Mississippi Valleys 
were greater than any known 
since’ the time of white; 
settlement. Stages el 
than previously recorded $ 
ocourred on the Ohio River | 
from Point Pleasant, W. Va., 
to ite mouth at Cairo, 
Ill, a distance of about 
700 mile, and on the | 


‘i 


Mississippi River from the ! 
mouth of the Ohio to a point below Helena, Ark., 
& distance of more than 300 miles. The excess 
of the flood crests above the highest previous 
records was greatest in the vicinity of Louisville, 
Ky., where all previous stages were exceeded by 
10-11 feet. At Cincinnati, Ohio, the flood crest was 
8-9 feet higher than had ocourred in eighty years 
of continuous record and 4 feet higher than the 
highest previously known stage, which is reported 
to have occurred in 1773. With rare exceptions, 


, the protective levee systems were overtopped and 


great damage to property and considerable loss 
of life were caused in cities, towns, industrial 


establishments and transportation routes Hist 
Goruied the flood plain. 


' is probable that the de- 
warranted that such a stage 


: be of such rare occurrence 
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Fig. 1 shows by bars in chronological order the 
maximum yearly stages of the Ohio River at 
Cincinnati, Ohio, continuously for the eighty 
years, 1858-1937, inclusive, and for certain major 
floods prior, to that period. 

Fig. 2 shows, as explained thereon, the maximum 
yearly stages at this place for the eighty years 
above specified, arranged in order of magnitude 
and plotted wpon arithmetic-probability paper. 
The graduations on this paper have the char- 
acteristics that if a serjes follows the laws of 
normal probability the plotted pointe will define 
a straight Hne. This type of graduation is used 
because it seems to show 
the observed data effeo- . 9 
tively. 

In so far as Fig. 2 | 
illustrates the magnitude- 80 
frequency characteristics of 
the Ohio River in the pro- 
duction, of floods at Cin- e 
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that this area was so located with relation to the 
very deep areas of high preasure on either side 
that at the earth’s surface the line of contact 
between the warm, moist air from the south, and 
the dense, cold air of polar origin that came in 
over the Ohio and middle Mississippi Valleys on 
many days from the north and north-east, lay 
somewhere over this area much of the time; and the 
less dense warm air from the south (or south-west) 
was forced to rise over the cold and denser air. 
The rapid lifting of the very moist air of tropical 
origin resulted in abundant precipitation.’’* 
The total rainfall for the month of January 








annati, the river does not 3 
seem to have departed far 
from ita demonstrated char- 
acter in producing the ex- 3 
cessive stage of 1937. How- 
ever, on the basis of the 
records prior to 1937, it 





duction would have been 














as occurred in 1937 would 


as to justify little con- 
sideration with respect to 
protective works or occu- 
penoy of the flood plains. In 
the popular mind a flood of 
such magnitude was consid- 
ered essentially impossible. 

The series of rains which caused these record- 


PAPHA. 


breaking Ohio-Missisaippi floods began toward the 
, end of December 1936, continued through most 


of January and were unusually exceesive in the 
latter ‘month. The associated weather conditions 
resulted from abnormal movements and inter- 
actions of air masses over & large region. The 
distribution of barometric pressure “resulted in a 
continuous northward and north-eastward move- 
ment of tropical air masses over the area roughly 
from Louisiana and Tennessee eastward to the 
Atlantic States, New England and New York, 
while air masses of polar origin moved southward 
almost continuously over much of the western half 
of the United States. . . . 

“The extremely heavy rainfall over the Ohio 
Valley, Tennessee and Arkansas and part of the 
adjoining areas was in general caused by the fact 
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MAXIMUM ANNUAL FLOOD STAGES, OHIO Rivas, CrsorwsaTI, OHIO, 1858-1087. 
RECORDS PLOTTED IM ORDER OF MAGNITUDE ON ARITHMETIO PROBABILITY 


was four times the normal, or more, over approxi- 
mately 35,000 square miles. The area of heaviest 
precipitation included the middle and lower Ohio 
River valley, mainly along the Ohio River and 
the lower valleys of ite tributaries (Fig. 3). The 
rainfall occurred not so much in & ‘progression of 
general storms through the region as in a pro- 
greesion of somewhat sporadic storms marked by 
considerable variation in local distribution, and 
moving in a general north and north-east direction. 
The average rainfall in January over the drainage 
basin (203,000 square miles) of the Ohio was 
slightly more than 11 inches. 

The floods occurred in a season when normally 
there might have been considerable snow, but, 
because of the prevalence of exceptionally 


*Btatement by O. L. Mitehell, forecaster, United States Weather 
Bureau, Monthly Weather Review February, 1937, p. 72. 
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warm winter temperatures, the snowfall was 
light and had no appreciable influence on the 
floods. 

The rains in December and early January 
reduced the capacity for surface storage and 
absorption by the ground that otherwise would 
have been available, and filled the channels of 
lower reaches of the rivers which later were ‘sub- 





PRECIPITATION IN INCHES, JANUARY 1037, FROM Un 
Sirm Warne BUBNAU Moniy Weather Reviow, JaAXUARY 1937. 


ject to the most excessive rainfall. As & result, 
an exceptionally large part of the heavy rainfall 
of January 20-25 ran into the streams. The 
especially heavy rainfall in the middle and lower 
Ohio Valleys was essentially superimposed upon 
full rivers resulting from the preceding days of 
rain in the upper parte of the basin. 

The peculiarities of the floods of 1987 may be 
illustrated by & comparison with the floods of 
March 1936 in relation to the progression of flood 
cresta down the Ohio River. The floods of March 
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1936 originated in the tributaries of the upper 
Ohio River and caused record-breaking stages’ at 
Pittsburgh, Pa., and for a distance of approxi- 
mately 100 miles below that city. The peak which 
ocourred at Pittsburgh on March 18 reached Louis- 
ville, Ky., a distance of about 600 miles, 11 days 
later, on March 20. In contrast, the 1937 flood 
reached ita orest at Pittsburgh on January 26 
and at Louisville on January 27, thus 
giving evidence of extreme oon- 
centrations of flood waters nearly 
simultaneously in several hundreds 
of miles of the channel of the Ohio 
River. The flood was at crest at the 
mouth of the Ohio River, & distance 
of 980 miles below Pittsburgh, on. 
February 3. This crest moved down 
the Mississippi and reached Memphis, 
Tenn., a distance of 227 miles, on 
February 10; Vicksburg, Miss., & 
distance of 602 miles, on February 
21; and New Orleans, a distance of 
960 miles, on February 28. At Cairo, — 
Ill, at the mouth of the Ohio, the 
Ohio and Mississippi wore higher for 
& period of nineteen days, from 
January 24 until February 11, than 
any previous record.  Preli 
computations indicate that the mean 
discharge of the Ohio River for this 
nineteen-day period was approxi- | 
mately 1,650,000 o.f.s. from a drain- 
age area of 203,000 square miles— ' 
about 8 o.f.s. per square mile. The 
maximum discharge was about } 
1,850,000 o.f.s. 

Topographic maps show & pro- 
nounced flood plain adjacent to the’ 
Ohio River, in the middle and lower 
valley. At the margin of the flood 
plain the reduction of spacing of the 
contours is so marked as to produce ; 
an effective visual impression as to; 
the location of this margin. A defini- 
tion by outline of the overflow areas 
of the 1937 floods indicates the appar- 
ent flood plam to have been almost 
wholly ocoupied from the vicinity of Oimemnati 
to the mouth. Above Cincinnati, as the excess 
above previous arests decreased, increasingly more 
of the flood, plain appears outside the overflow 
area. 

In order to produce the characteristic topo- 
graphy of this valley, the Ohio in past ages must 
many times have occupied the flood plain in a 
degree similar to that of 1937. The evidence and 
experience seem to demonstrate that there is & 
place in the planning of flood control works for 


OcToBER “16, 1937 


appropriate consideration of the recurrence of the 
great floods which geological evidence shows have 
oocurred many times in the past. Such considera- 
tion would serve as & oorreotive against failure 
to realize adequately that a series of rains like 
that which produced the 1937 floods can recur, 


and also would tend to produce & more sound . 


understanding and befitting humility as to the 


Modern Study of Plants in Relation to Education * 
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limitations of the works of man in effectiveness 
against all possible flodds. Nature can produce 
floods which it may not be practicable for man 
to control, and it behoves man in the municipal 
and industrial development of river valleys not 
to overlook the need for meeting those events that 
are associated with flood catastrophes which it is 
not practicable for him to prevent. 


By Prof. E. J. Salisbury, F.R.S. i 


F we cast our minds back on the general attitude 
adopted towards botany in the latter part of 

the eighteenth century, we cannot but be struck 
by the almost apologetic phraseology of ita votaries 
and the curious grounds upon which they ration- 
alized ita pursuit. Rousseau, for example, desaribed 
‘botany as a study of pure curiosity that has no 
other real use than that which a thinking, sensible 
being may deduce from the observation of Nature 
and the wonders of the universe. I venture to 
think that many otherwise educated people to-day 
would express similar sentiments, though in more 
modern and probably less complimentary language. 
: The teaching of our subject has been in no small 
degree to blame for the widespread misconceptions 
as to ita aims and oontent. For long regarded as & 
harmless and elegant oocupetion for the female 


| sex, botany only survived as a study of practical 


‘utility because of the continued necessity for 
medical practitioners to acquire some knowledge 
of materia medica. How perfunctory was much 
of this teaching is indicated in that charming book, 
“Leaves from the Life of a Country Doctor", where 

( the'late ©: B. Gunn describes how as a medical 

‘student in 1878 “the botany class gave me & 
‘sounner’ at the subject which has lasted ever 
ainoe’’. : 

The old technological significance for medicine 
has long since. gone, but a newer and vastly more 
important significance remains, both cultural and 
vocational, which has rarely been stated, let alone 
stressed. Despite the vastly enlarged content of 
botanical knowledge since those days, the general 
conception of botany has remained much what it 
was then. The high value of botany as an educa- 
tional subject and indeed its absolute necessity in 
any system of real cultural development are 


aspects which botanists have failed to present and : 


emphasize. : . 
* From tho address io Bootion K (Botany) of the 


delivered aš Nottingham on September 2. 


The protagonista of compulsory Greek and Latin 
of the last century valued very highly, and rightly 


` g0, the oultural content which a study of the 


humanities could provide. It is easy for us to be 
wise after the event, but now that the dust of that 
controversy has cleared away we can see that 
failure to apprehend that there are other approaches 
to the same mental salvation led to an unfortunate 
insistence upon the means rather than upon the 
end. 

But whilst scientiflo workers justly claim that 
cultural value is the monopoly of no-one subject 
‘and that those brought up in the classical tradition 
may be as much philistines as any man of science, it 
is undoubtedly true that the immense cultural 
potentialities of scientific thought have too often 
been neglected for the sake of mere erudition. 
There is a general tendency for university teaching 
to beoomé more and more vocational as the 
specialized demands of ocoupetions become in- 
creasingly exacting. Thus, not only do technological 
aspects grow more obtrusive, especially in the final 
courses of certain subjects, but also there is a 
trend, in the direction of this change, making its 
influence felt, further and further back in the 
student's tfaining, so that we find, for example, 
certain sections of the medical profession demand- 
ing that the preliminary education should have & 
more direct bearing on the future occupation of 
the student, despite the fact that this can only 
be acoomplished at the expense of their general 
education and culture. With the long course of 
training which moet professions to-day require and 
the financial strain that this often involves upon 
parente, One cannot but sympathize in the wish 
to provide some relief, but if this is to be accom- 
plished without detriment to-the ultimate standing 
of the profeasions themselves, it can only be by 
an increased concentration on the more general 
aspects of culture in the schools. So far as biology 


670 c 


is conoerned, there is a widespread recognition for 
the need of greater attention to training in observa- 
tion in the schools, allied to what may be termed 
the scientific study of natural history. Too much 
attention in this as in other subjects is paid to 
the acquisition of mere information, especially if 
recent, too little to the principles which are 
involved. ` 

This is not intended as a stricture upon the 
teachers, since, with our present system, earlier 
and earlier in the students’ career they are striving 
to achieve a dual objective—the training which 
should be their chief concern, and preparation for 
university examinations at a stage in -mental 
development which cannot adequately appreciate 
the educational content of the curricula. Thus the 
student who has taken the intermediate examina- 
tion from school is often handicapped in com- 
parison with those who would appear to be starting 
their university career in á leas advanced stage. 

Just as the increased demand for material things 
facilitated the replacement of the products of the 
craftaman by mass production of machine-made 
articles, so, too, the rapid increase of population 
following the Industrial Revolution inevitably led 
to something analogous to mass production in the 
education of children and the training of teachers. 

Many there are who blame the examination 
system, which,’ however, with all ite faults, if 
rightly used, is in reality a fairly efficient sieve for 
separation where large numbers are involved. But 
the examination machine is often expected to 
effect & grading of the human material with which 
it deals that can only be attained by more indi- 
vidual methods. As a consequence, undue impor- 


tance is attached to examination results and a. 


wrong emphasis is often laid on their significance. 
This leads to & premium being placed on mere 
erudition, and so subjects are liable to be taught 
not aa living realities but, in the forceful phraseology 
used by Winston Churchill in one of his novels, 
“Knowledge is presented as a corpse which bit by 
bit we painfully dissect”. 

Furthermore, our educational methods are, I fear, 
too often divided in their allegiance ; on one hand 
we aim at the provision of a liberal culture which 
will make for the greatest happiness of the indi- 
vidual, considered in terms of mental contentment 
and an abiding resource in later life; whilst on 
the other hand we aim at the equipment of the 
student for the earning of his daily bread to ensure 
bodily comfort. We are not sufficiently trustful 
that the provision of the former is, to employ the 
expressive northern phraseology, the “gainest way”’ 
to the latter end, and so we adopt & sort of mental 


squint, which permite neither of the clear vision ` 


of the full beauty of integrated knowledge nor 
even of keeping our eyes on the main chance. 
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It is no more poesible in education than in ethice 
to serve both God and Mammon. It is not merely 
good education but the apotheosis of worldly 
wisdom to seek first the cultural background and 
to believe that the vocational proficiency will be 
added unto you. 

The universities cannot be held blaméleas for 
the lack of appreciation by the general publio of 
the implications of our subject. May I, in this 
connexion, quote & passage from an American 
report on university education which loees none 
of ita cogency on this side of the Atlantic: 
“Appointing authorities too often place undue 
stress on specialisation, instead of placing adequate 
emphasis on scholarly background, versatility of 
intellectual interest and general culture”. 

Whilst activity and distinction in research is & 
necessary qualification of the teacher, the capacity 
to impart knowledge to others is no leas essential. 
Too often in the selection for university posta, 
aptitude as a teacher, which should be a first 
consideration, is entirely subordinated to dis- 
tinction as an investigator. No one, it is true, 
can be an inspiring teacher who does not possess 


intellectual initiative and who is not engaged in a^ 


creative pursuit, but most of us have suffered at 
one time or another from the investigator '*whose 
thoughts are too full for words". Furthermore, 
we must avoid the undue sacrifice of breadth for 
depth for other reasons. 

The accumulation of data and the provision of 
information bear much the same relation to the 
advancement-of knowledge as artificial fertilizers 
to crop production. Just as our fertilizers must 
be properly balanced, so, too, our information must j 
be so correlated and concerted that ignorance in| 
one department does not beoome the limiting. 
factor in our utilization of extensive data i in others. ' 
In theee days of extreme and in Bpeaialira- 
tion, suoh correlation of effort is becoming more 
and more important, and it is to the universities, 
old and young alike, that we must look for the ) 
maintenance of that contact and synthesis which ; 
is easential to real progress. In particular, I should 
like to urge that the time has come when the 
curriculum required of those proceeding to a 
university degree in science should be reconsidered. 
It is, in the present state of knowledge, as much 
an anachronism that & student should be able to 
proceed to a degree in chemistry having no know- 
ledge of biology as that he should proceed to a 
degree in botany with a mere amattering of either 
physics or chemistry. Anyone who aspires to a 
degree in science should in my opinion have an 
adequate appreciation of the principles of physics, 

chemistry, mathematics, especially as regards 
statistical methods and probability theory, and 
lastly, but by no means least, one biological 
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subject. It may be stressed that some biological 
training is to-day an essential to any liberal culture 
and should be as much an obligatory part of a 
school curriculum as arithmetio. 

One great merit of botanical study from the 
point of view of general education is that, if 
properly taught, it provides perhaps the beet 
medium for training in accurate observation. 
Observation ognaists essentially of two separate 
processes, namely, seeing the object or phenomenon 
and the apprehension of what is seen. The visual 
perception of the good and bad observer may be 
alike adequate, but it is in the degree of their 
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apprehension that they differ. To train such powers 
it is essential to check the accuracy of appreciation 
either by means of verbal description or graphic 
representation. The graphic method is clearly 
more suited to the adolescent mind, whose limited 
vocabulary and limited feeling and understanding 
of the nuances of meaning of words unduly restricts 
his verbal precision. Drawing, if regarded strictly 
as a statement of observed facts, offers the beet 
means of such training, and botanical material, 
because of its well-defined organization, is 
peculiarly suited for this purpose. 
[To be oontinued.] 


Surface Action in Biology 


A JOINT symposium inoluding Sections A 
(Mathematical and Physical Sciences), B 
(Chemistry) and I (Physiology) was held on this 
topio at the recent meeting at Nottingham of the 
British Association. 

Since the development of the Langmuir trough 
in 1917, several new methods have been intro- 
duced into our armoury of weapons used for 
attacking the problems connected with film struc- 
ture and film reactions. Of these, two have been 
developed in some detail and have provided us 
with numerous interesting and novel resulta, which 
appear to have far-reaching biological implications. 

In the first method, a number of mono-layers of 
barium stearate are successively built up on & 
ohromium-plated surface. Brilliant interference 

| colours are observed when the film is viewed at 

la suitable angle in polarized light, conveniently 
obtained with the aid of a ‘Polaroid’ screen. The 
interference minima are so sharp that increments 
in thickness so small as 1-6 A. can be detected. 
If in the outer layer the divalent barium ions be 

; replaced by ions of a higher valency, for example, 
thorium, the surface is now ‘conditioned’ in that 
it will adsorb monolayers of a variety of sub- 
stances, for example, proteins or cholesterol On 
these surfaces in turn adsorption of a second mono- 
layer oan take place, for example, digitonin on 
cholesterol but not on epicholesterol. It is found 
that many of these selective adsorptive reactions 
are highly specific. 

By superimposing instead of & series of barium 
stearate monolayers, mixed films containing barium 
stearate and steario acid are employed, the oom- 
posite mixed membrane may be leached with 
stearic acid solvents, and a skeleton membrane of 
barium stearate remains. Such & skeleton can be 
refilled with various liquids, and the successful 


penetration followed by observing the changes in 


the refractive index of the layers. By sensitization 
of such a skeleton film and coating with a mono- 
layer, it is evidently possible to examine the 
permeability of adsorbed monolayers to different 
solvents. 

This optical method of examination provides us 
in the first place with an elegant means of deter- 
mining whether adsorption has taken place or no, 
for example, in such reactions as the antibody 
antigen reaction. If in this case the surface reaction 
is indeed as specific as the bulk colloid reaction, 
it is evident that the method may well prove an 
agreeable substitute for the usual precipitation 
technique. In respect to sensitivity, we may note 
that one square centimetre (ample for optical 
examination) requires only 107 gm. for deposition. 
In the second place, the optical examination of 
skeleton membranes permits us to investigate both 
their permeability and ease of penetration by a 
variety of solvents. Since such penetration volves 
not only considerations of pore size but also of the 
extenta of interaction between the penetrating 
molecular species and the material of the mem- 
brane, it is evidently & convenient method for 
obtaining information on each of these factors. 

The second method of investigation involves 
determination of the force area characteristica, and 
the modification in the phase boundary potential 
caused by the presence of the film. Since in general 
terms the force area values give us information 
about the non-polar and the phase boundary 
potential provides us with knowledge about the 
polar portions of a complex organic molecule, it 
has been found possible to make fairly detailed 
analysis about the orientation of even complex 
film-forming systems. ‘This applies especially to 
substances existing in what is termed the homalio 
state, that is, extended on the surface, such as 
are found in the protein or cellulosic monolayers. 
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Since chemical action involves an alteration in the 
magnitude of the dipole moment of at least a 
portion of the reacting molecule, this method is 
found most convenient for following rates -of re- 
action which may involve either an interaction 
between molecules in the film with those in one 
of the bulk phases, or interaction between mole- 
cules existing in the film itself. In this latter case, 
a more or less.oontinuous polymeric film can be 
built up. Such polymeric films present interesting 
properties in respect to their elastic behaviour 
when solid and in their viscosity when liquid, and 
merit detailed examination. 

Since in many cases the molecular orientation 
in the monolayer oan be affected by a change in 
preasure exerted on the film, it is possible to ex- 
amine the effects of molecular orientation in the 
kinetics of film reactions. Very remarkable changes 
in reaction velocity can be effected in some cases 
by a minute change in the surface tension ; further- 
more, in photo-chemical reactions in films we can 
control the extinction ooefficient and thus the 
quantum efficiency of surface photo-chemioal 
action. 

In addition to such enzyme and chemical 
reactions, it is also possible to examine those loose 
molecular associations frequently termed ‘com- 
plexes’ in some detail. We have already referred 
to the adsorption of digitonin by cholesterol, and 
similar reactions are involved with other glucosides 
such as saponin and even with much simpler 
molecules. Thus long-chain alcohols, especially 

alcohols, and long-chain acids, form 
remarkably stable mixed films, although no ester 
formation is involved. These complexes involve 
interaction between both the polar head groups 
and also between the non-polar chain or ring 
systema of the reactants. Many of the polar head 
group interactions can be interpreted in terms of 
a hydrogen bond, but both dipole — dipole and 
dipole — ion interactions are also involved. The 
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film technique also permite us to examine the 
mechanism of penetration of one molecular species 
into a monolayer of another, and here again both 
polar and non-polar portions of each molecular 
species are involved. It is also possible to examine 
the anchoring together of & number of molecules 
in the surface monolayer by & polymeric substance 
introduced into the substrate, for example, the 
polyphosphoric acid systems on oglcium stearate 
or tannin on a protein. 

The method reveals that these molocular 
associations involving free energy changes of the 
approximate order of A F = 10,000 oal. are 
extremely oommon in those relatively oomplex 
organic compounds met with in biological fluids, 
and it does not seem unreasonable to assume that 
they are actually present in living systems. For 
example, lipoids and proteins form lipoprotein 
films possessing interesting properties, and we 
might anticipate the presence of such lipo- 
proteins in sera containing both proteins and 
lipoids. We might emphasize the remarkable 
degree of specificity obtainable not only by & 
change in the orientation of a polar group, but 
also by a similar change in orientation, for ex- 
ample, by movement of a double bond in the non- 
polar portion of the molecule. 

Whilst it is possible to examine the polar and 
non-polar interaction separately by this method, 
much further work is required before a definite 
statement as to the actual number of bonds and 
the individual bond energies involved can be 
made. This goal is important in that it will then 
permit us to calculate, as Eyring has pointed out, 
the absolute reaction rates. But it is at least 
interesting to note that in protein ‘complex’ we 
are satisfied by this experimental technique that 
& large number of bonds are involved. The process 
of denaturation must involve, according to theory, 
the breaking of a large number to form the acti- 
vated state for denaturation. Erro E. Romar. 


French Society of Chemical Industry 
SEVENTEENTH CONGRESS IN Paris 


ipe the presidency of Sir Robert Mond, 

member of the Institut de France, the 
Société de Chimie Industrielle held ite seventeenth 
Congress and at the same time celebrated the 
twentieth anniversary of its foundation by the late 
M. Paul Kestner, between the dates of Beptember 
28 and October 3. Arrangements made by various 
committees presided over by M. J. Gérard, M. J. 
Bougault and M. G.-J. Painvin, were appreciated 
by a large gathering of French chemists and about 


two hundred and fifty delegates from different 
countries, including more than twenty from 
Great Britain. British delegates bearing congratu- 
latory addresses were sent by the Royal 
Society, the various chemical societies and the 
Institute of Metals. 

After the proceedings had been opened in the 
large hall of the Maison de la Chimie by the Under- 
Secretary of State for Commerce, Sir Robert 
Mond gave sn address on the evolution of the 
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nickel industry, and in the same hall, throughout 
the Congress, were delivered important addresses 
on such subjects as-the chemistry of silicates, 
by M. Artigas (Madrid), corrosion of metals, by 
Prof. W. J. Müller (Vienna), sterols, by Prof. I. M. 
Heilbron (Manchester), and the influence of funda- 
mental research on daily life, by Dr. I. Langmuir 
(United States). In the Hall of the Sorbonne, 
M. Georges Claude gave a two hours’ lecture with 
experimental demonstrations on the part he had 
played in utilizing acetylene, liquefying gases, 
separating the rare gases, and an account of his 
attempta (illustrated by a film) to obtain by pump- 
ing oold water from great depths of the sea such 
a temperature difference as would enable an engine 
to be worked. 

Sectional meetings were held in numerous 
branches of applied chemistry, and to theee oon- 
tributions were made by the following British 
chemists: J. Muir, on dyeing of fabrics; Prof. 
O. 8. Gibeon, on the production of gold mirrors ; 
Bir Robert Robertson, on some of the work of the 
Water Pollution Research Board; and Dr. F. 8. 
Sinnatt, on hydrogenation. 

At the closing session, the President of the 
French Republic being present, addresses were 
given by Sir Robert Mond and others on the history 
and influence of the Société de Chimie Industrielle, 
and at this ceremony were presented new honorary 
members of the Society. These included Prof. 
F. G. Donnan, president of the Chemical Society. 

It will, of course, be readily believed that the 
occasion was marked by characteristic French 
ceremonial and hospitality, both official and 
offered by Sir Robert and Lady Mond, who enter- 
tained all the delegates to a banquet. The ban- 
quet in the Exhibition will remain m the minds 
of those who were present’ on &ooount of the 
artistic and colourful spectacle afforded by a boat 


Obituary 


Prof. M. Maclean 
F. MAGNUS MACLEAN, emeritus professor 
of electrical engineering in the Royal Technical 
College, Glasgow, who died on September 2 last, was 
born in 1858. 

If there was one feature about Prof. Maclean which 
distinguished him from his academic colleagues, ib 
waa his outstanding position m non-academic circles. 
From a humble beginning m Skye he worked his way 
to the University of Glasgow and became Kelvin's 
assistant, lecturer in physics to medical students 
(1892), and in pure and applied electricity to engineer- 
ing students (1895), whenoe he was promoted to the 
chair of electrical at the Royal Technical 
College, Glasgow (1899). During this progress, he 
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anchored in the Seine and under the windows of 
the dining-hall, for from it rose jets of water 
coloured by internally reflected lights, governed 
by a manual on which the executant played as on 
an organ. 
Apart from the excursions to works and 
laboratories, including one to the Palais de la 
Découverte in the Exhibition, which is surely ite 
most notable feature for a scientific man, a three 
days’ excursion attended by about a hundred 
members was arranged to Mulhouse, where the 
founder, Paul Kestnar, was born in 1864, and 
thereafter to Lausanne, where he died early this 
year. Sir Robert Mond, having by his side M. 
Emile Dollfus, president of the Société Industrielle 
de Mulhouse, paid homage to Paul Kestner, 
describing his career and his achievements in 
chemical industry, such as his apparatus for deal- 
ing with corrosive liquids, his evaporators, his plant 
for maintaming constant humidity and tempera- 
ture and his foundation in 1917 of the Société de 
Chimie Industrielle, mentioning also his award of 
the medals of the British Society of Chemical 
Industry and the honorary membership of the 
American Chemical Society. But he also made 
mention of the features of his fine personality and ~ 
helpfulness, by which he is remembered by many 
in Great Britain. It was pleasing to see Madame 
Kestner at this celebration. At Lausanne, Sir 
Robert laid a wreath on Kestner’s grave. 

During this part of the programme, visita were 
made to the potash mines of Alsace and the 
chemical works of Thann and Mulhouse, where 
the production of various salta of potassium, of 
heavy acids, of titanium oompounds and much 
else of interest was shown to the visitors. 

In all its aspects, this Congress proved both 
instructive and enjoyable to the many delegates 
who attended it. R. R. 


Notices 


showed his love of his native Gaelic language by his 
writing and teaching of its literature. If, therefore, 
Maclean was pre-eminent ad a “great Highlander", 
he earned his position; and the same admiration 
which he earned among his fellow clansmen and 
isleamen he gained in all his other activities, whether 
masonio or Indeed, wherever Maclean 
was sean, he was in high places. Should these remarks 
appear to under-estimate his scientific work, ib should 
be remembered that it is not easy for an outaider— 
especially for an Englishman—to appreciate his 
local infiuence, no matter whether it be called esteem, 
hero-worship or what else. 

Maolean's appointment to the Royal Technical 
College preceded the present fine building in George 
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Street, where his influence and wisdom succeeded in 
carving out a magnificént suite of laboratories and 
lecture rooms—and no part of them on the “Box and 
Oox” prinaiple. For this flne department—probably 
the best in the kmgdom—his successors will ever be 
grateful. 

Although Maclean published numerous papers and 
books on electrical subjects and practice, he stands 
out in the memory as & mathematical physicist— 
indeed the very man whom Kelvin oould appreciate. 
Maclean was extremely loyal to his old chief and to 
his Alma Mater, and he carried with him to the 
Royal Technical College the methods and traditions 
he bad learnt in his youth. The autocracy of the 
department so evident in Scottish and German 
universities, the restricted outlook, the traditional 
leoturing to the junior studente, together with many 
traits more closely associated with Kelvin, all showed 
themselves in his strong personality. It was durmg 
his profeasoriate that the Royal Technical College 
became affiliated with the University. 

As an engineer, the limitations of his surroundings 
must be borne m mind. Glasgow never was, is not, 
and possibly never will be, a centre of electrical 
largely agente and factors of English oonoerns, and 
there is not the creative atmosphere which is so 
marked a feature in manufacturing districte. The 
close band of saleamen would not be primarily 
interested in local production, and electrical engineer- 
ing did not flourish like mechanical engineering and 
shipbuilding. To-day most of the leading electrical 
engineers in Scotland are Englishmen. Personally, 
Maclean held & high place in the regard of his eleo- 
trical associates. 

Maclean had high academic distinctions—D.8o. and 
LL.D. of Glasgow—the latter honour being conferred 
on him in 1919, as a leader and a first-rate authority 
in electrical science, and distinguished alike in the 
Gaelic language and literature. He was a member of 
the Institutions of Crvil and of Electrical Engineers, 
and of many of the learned bodies. 

In his private life Maclean suffered deep sorrows 
in the loss of his wife and of two of his sons. He was 
an elder in the Westbourne Gardens Church, Glasgow. 
Maclean loved open-air recreation—he was a keen 
end good golfer and he enjoyed a game of bowls. 
His death has left a gap which will nob be filled. 

8. P. 8. 


Sir Herbert Sloley, K.C.M.G. 


THs death is reported from Cape Town of Bir 
Herbert Sloley, formerly resident commissioner of 
Basutoland, which took place on September 22 at 
the age of eighty-two years. His successful rule of 
the turbulent Basuto, like that of his predecessor 
Sir Godfrey Lagden, was based upon an intimate 
knowledge of Sesuto language, beliefs and customs. 
He was a pre-eminent example of the type to which 
anthropologists, Sir William Ridgeway and Sir 
Richard Temple, for example, were accustomed to 
point when urgmg upon the Governments of their 
day the advantages of a training in anthropology 
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for the administrator of backward races in obviating 
the long apprenticeship, which had been a necessary 
foundation of their successful work. 

Sir Herbert Sloley was helped by his personal 
characteristics, but even he went through a long 
apprenticeship. Nearly the whole of his working 
life was passed in Basutoland, which under the rule 
of Sir Godfrey Lagden and himself was transformed 
from the most disturbed to the model native territory 
of South Africa, the crowning achieverhent being the 
formation of a Native Council, which brought the 
commissioner and natives into direct touch and 
co-operation in matters of administration. 

Sir Herbert was born in Calcutta on February 4, 
1865, and was educated in England at the Greenwich 
Proprietary School. After a brief period m a 
bank, he went to South Africa and joined the Cape 
Mounted Rifles in 1875. He was appointed captain 
in & native contingent in the Basuto War of 
1880-81. Seizing the opportunity to make a career 
in Basutoland, he became sub-inspector in the 
Basutoland Mounted Police in 1884, inspector in 1886, 
assistant commissioner in 1889, and Government 
secretary in 1898. On the retirement of Sir Godfrey 
Lagden, who had accepted the office of commissioner 
of native affairs in the Transvaal, Sloley was appointed 
resident commissioner in 1900 and held that office 
until 1916, when he retired and took up his reaidence 


` in Cape Town. 


Dr. A. C. Fryer 


Wa regret to record the death of Dr. A. C. Fryer, 
Local Government Board inspector and a distin- 
guished antiquary, which took place suddenly at 
Bristol at the age of eighty-two years at the beginning 
of September. 

-Dr. Fryer was born at Manchester in 1855 and 
was educated at Queenswood College, Owens College, 
Manchester, and the University of Leipzig, where he 
graduated D.Ph. in 1882. On his return to England 
he was appointed assistant to Dr. Angus Smith, chief 
inspector of alkali works under the Rivers Pollution 
Acta. On the déath of Dr. Smith, Dr. Fryer was sent 
to Bristol as inspector of alkali works for south-west 
England, and continued to hold that office until his 
retirement m 1920. 

Dr. Fryer was & versatile writer, his published 
work covering & variety of topics, including verso, 
stories for children and collections of folk and fairy 
tales from the north of England and the Hartz 
Mountams. As an antiquary his interesta lay mainly 
in the early Middle Ages. He published many oom- 
munications dealing with the classification of fonta 
and medieval monumental effigies in Archeologia, 
the Archaeological Journal and the Transactions of 
the Bristol and Gloucestershire Archaological Sooiaty. 
He was the author of an illustrated volume on '"T'he 
Wooden Monumental Effigies in England: and Wales", 
of “Llantwit Major", a fifth oentury , and 
of lives of Cuthbert of Lindisfarne and St. Aidan, the 
apostle of the North Country. Dr. Fryer was a 
member of the Advisory Committees for the care of 
churches of the dioceses of Bristol and Bath and Wells. 
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News and Views 


Sir Harold Carpenter, F.R.S. 

AT its general meeting in Düsseldorf, Germany, on 
October 10, the Verein deutacher Eisenhüttenleute 
awarded its Carl Lueg Gold Medal to Sir Harold 
Carpenter, while Mr. James Henderson was elected 
an honorary member of the Association. The Carl 
Lueg Gold Medal was founded in 1904 to celebrate 
the uninterrupted period of twenty-five years during 
which Dr. Oarl-Lueg had held the presidency of the 
Association. The last occasion on which the Medal 


was presented was in 1984, and Si Harold is the . 


first Englishman to receive the Medal. Sir Harold 
Carpenter is professor of metallurgy at the Royal 
School of Mines, Imperial College of Science’ and 
Technology, South Kensington, London. From 1898 


until 1901 he was a research fellow and demonstrator . 


of Owens College, Manchester; m 1901 he was one 
of the first to jom the staff of the newly founded 
National Physical Laboratory, being appointed head 
of the Chemical and Metallurgical $ 
From 1806 until 1913 he was profeesor of 

in the Victoria University, Manchester. Sir Harold’s 
researches have covered a fleld too wide for individual 
mention, but reference may be made to his pioneer 
work on the determination of the freezing point of 
iron and the oomplete iron-carbon 

diagram (in collaboration with B. F. E. Keeling), to 
his investigations on high-speed ‘cutting tools and 
other special steels, on the growth of cast-iron on 
repeated heating and on the constitution of alloys 
and to his classical researches on the growth of single 


crystals in metals and their properties. Sir Harold ' 


is the great-great-grandson of Henry Cort, the 
inventor of the puddling proceas and of the use of 
grooved rolls for rolling metals. 


Mir. James Henderson 

HowoRARY membership of the Verein deutecher 
Eisenhtüttenleute is likewise a mark of great distino- 
tion. Since 1881, when the Association was founded, 
only sixteen honorary members have been elected. 
Of these, only one was an Englishman, namely, Bir 
Hugh Bell, who was accorded that honour m 1910. 
Mr. James Henderson’s enrolment in the list of 
honorary members of the Association is thus & very 
bigh tribute. Born in Glasgow in 1868, Mr. Hender- 
son’s first appointment was in the laboratory of the 
Glasgow Iron and Steel Oo., Ltd., at Wishaw. At 
that time, 1886 roughly, a plant for the making of 
steels by the basio Bessemer process was being laid 
down under the supervision of Mr. Maximilian 
Mann&berg, who had come from Gebrüder Stumm, 
Neunkirchen. This association with Mr. Mannaberg 
was renewed when, in 1889, Mr. Henderson moved to 
Frodingham in North Lincolnshire, where the basic 
open-hearth process was being developed and where 
he was to remain for the rest of his active business 
life. Starting as chief metellurgist, he passed through 
various departments before eventually becoming 
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managing director. For forty-five years he bas been 
associated closely with a number of aigniflcant 
developments. The Frodingham Works adopted the 
Talbot direct metal process as early as 1906 ; towards 
the end of the last century experiments began at 
Frodingham im the use of blast-furnace gas in gad 
engines and culminated in the installation of one of : 
the first Cockerill (Seraing) gas-engmed generating 
sets: the application of blast-furnace gas to blowing 
and power engines was ocontimued consistently, and 
represents to-day a major item of economy at 
Frodmgham: the Appleby plate mills which, od 
their completion in 1927, represented the last word in 
plate rolling practice in Europe, were a landmark it 
Mr. Henderson’s term as director. He 
jomed the Iron and Steel Institute in 1892, has been 
& member of Council since 1925, and honorary 
treasurer since 1984. In September 1936, he officiated 
as acting president at the Autumn Meeting of the 
Iron and Steel Institute held in Disseldorf. l 


Dr. F. W. Eurich and Anthrax Research j 


Tam Council of the Textilé Institute has decided 
to award ita medal to Dr. F. W. Enrich, on thé 
occasion of his retirement from the Anthrax Investi- 
gation Board for Bradford and District, to mark itè 
appreciation of his services to the wool industries. 
The medal was founded in 1919 and has hitherto 
been awarded mainly for services to the Institute. 
In 1905 the Home Office, in:'oo-operetion with the 
Bradford Chamber of Commerce, constituted the 
Anthrax Investigation Board for Bradford and 
District, and Dr. Eurich was appointed bacteriologist. 
The investigation involved the bacteriological ex- 
amination of about 14,000 samples of wool and hair. 
The virulent nature of the anthrax bacillus was a 
constant and serious danger to the investigator. Dr. 
Eurich was the first to cultivate anthrax organisms 
from the wool. He also found that, contrary to 
expectation, wools might be as dangerous when clean 
as when dirty. The infection was through the blood 
stream of the animals, and the tenacious adherence 
of the blood serum-throughout processing, hitherto 
unsuspected, was exposed as & significant factor im 
the problem. Dr. Eurich discovered that many 
varieties of wool and har are liable to infection and 
listed them roughly in order of danger. The nature 
of the anthrax bacillus, the mode of infection, and 
the conditions under which it persisted were dis- 
succeeded in killing anthrax spores and bacilli in a 
wool sample with formaldehyde, and this was found 


: to have no deleterious effect on such processes as 


spinning and dyeing. In addition, Dr. Eurich imtro- 
duced improved treatment of the disease when oon- 
tracted, and effectively reduced ite fatality. Workers 
in wool owe a large debt of gratitude to him for his 
long-austeined work on the dreaded “Bradford 
disease”. 
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Mr. R. H. Hodgkin 

Mx». Rosset Howarp HopaxrN, who has been 
elected provost of Queen's College, Oxford, to succeed 
the late Canon Streeter, had retired from Oxford at the 
end of last term, relmquishing the position of senior 
history tutor of Queen’s College, which he had held 
since 1910. Mr. Hodgkin is now in his sixty-first 
year. He was born at Newoastle-upon-Tyne on 
April 24, 1877, the son of Dr. Thomas Hodgkin, a 
banker and distinguished historian of Europe in the 
Middle Ages. Mr. Hodgkin was educated at Repton, 
Leighton Park School, Reading, and Balliol College, 
Oxford, taking first-class honours in the Fmal School 
of Modern History. He was appointed lecturer in 
modern history of Queen’s College in 1900; and was 
University lecturer in modern history in 1028-34. 
His most oonsiderable contribution to historical 
literature is his ‘History of the Anglo-Saxons” (1985), 
in which the scientific data of anthropology and 
archsology are drawn upon to the full to serve the 
purpose of historical research. Although & member 
of & distinguished Quaker family, Mr. Hodgkin held 
a- cormnmmission in the Ist V.B. Northumberland 
Fusiliers for some yeara, and thereupon was obliged 
to withdraw from the Society of Friends. During 
the Great War he served as captain m the Seventh 
Battalion of his old regiment, and on the General 
Bteff (Operations) at the War Office. 


Evans’ Biological Institute 

A COMPANY of some seventy-five medical men 
attended the Evans’ Biological Institute at Runcorn, 
Cheshire, on October 7, when an extension was 
formally opened by Lord Derby. In introducing 
Lord Derby to the company, Mr. T. Edward Leecher 
directed attention to the fact that the organization 


known as Evans’ Biological Institute is the result of 


continuous development during the last twenty-five 
years, and that it origmated as a laboratory and farm 
station in connexion with the Liverpool Institute of 
Comparative Pathology under the ægis of the Uni- 
versity of Liverpool. It was in 1908 that Prof. (after- 
wards Sir Rupert) Boyoe, professor of pathology, 
and Prof. (now Sir Charles) Sherrington, profeeeor of 
physiology, together with Dr. H. E. Annett, then 
lecturer on comparative pathology, conceived the 
idea of establishing a farm station at Higher Runcorn 
for the study of comparative pathology. Included in 
the committee of management was Mr. J. J. Evans, 
the first chairman of Evans Sons Lescher and Webb, 
Ltd., and his son Mr. J. H. E. Evans, who is the 
present chairman of the oompeny. Shortly before 
the Great War, the University was compelled to 
relinquish activities at Runcorn, and the laboratories 
and farm station and laboratory personnel were 
taken over by the above firm. Although to some 
extent the activities were restricted during the War 
and for some years afterwards, valuable work was 
done and much experience gained. Gradually the 
soope of the work carried on was extended and 
accommodation mereesed, and in 1928 a commodious 
new building, containing up-to-date laboratories and 
equipment, was erected. Additional stables were 
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erected in due course, and this year another new 
building has been completed. 


Duarxa all these years, the work originated by the 
Liverpool Institute of Comparative Pathology has 
been continued at Runcorn along similar linee. A 
close study is made of the vital processes of living 
organisms, in the hope of evolving measures for the 
prevention of disease rather than the introduction of 
new palliative measures for use in txeetment. In 
recent months the scope of the research work carried 
on at the Institute has been extended to chemo- 
therapy, as ib was discovered in 1935 that it is 
poesible to control streptococcal infections by means 
of an important new drug intended for use in the 
treatment of various becterial infections. The 
Institute is licensed under the Therapeutic Sub- 
stances Regulations and thus is intimately linked 
with the Ministry of Health administration. Under 
these regulations, practically all the products with 
which the Institute is associated must maintain a 
very high standard. It has always been inmsted upon 
that research and production should be conducted on 
strictly ethical linee, and no consideration has 
allowed any alteration to this policy. Lord Derby 
said that he felt it was a privilege to be associated 
with the opening ceremony, especially as in his bffice 
as chancellor of the University of Liverpool he knew 
those who were originally connected with the work. 
He looked forward to the research activities of the 
present staff leading to the introductian of still better 
ways of dealing with disease. 


Historical Relations of Pharmacy and Physic 

Tx historical relation of pharmacy and physio 
was the subjeot of Sir Humphry Rolleston’s address 
at the opening of the ninety-sixth session of the 
College of the Pharmaceutical Society. He showed 
how, in the fleld of medicine, as in most other flelds, 
evolution has brought with it specialization, and that 
among the roots‘of the tree of medical knowledge is, 
the legend of Cosmos and Damian, the patron sainte 
whom pharmacy shares with mediome, surgery, 
barbery and midwifery as evidence of their common 
origin. The process of decentralization and specializa- 
tion of medicine has been repeated at very different 
dates in the world’s chronology. In Egypt medical 
specialiam had reached ita acme in the fifth century 
8.0. when every medical man confined his activities 
to one disease. On the other hand, m Europe it is 
difficult to trace a distinction between medical 
practitioners and the representatives of modern 
pharmaoiste until the approach of the Renaissance. 
In Greet Britain, the process of specialization and 
separation was slow and pamful. From so early as 
1447, the Grocers Company in the City of London 
had the right of inspecting shops for the sale of drugs, 
ointments and plasters, and its members were the 
recognized drug sellers of the day. From the specialist 
grocer the apothecary developed and in due time 
became & thorn m the flesh of the physicians, go that 
in 1540 the Royal College of Physicians obtained the 
power to “search, view and see the apothecaries’ 
wares, drugs and stuffs”. The apothecaries, balancing 
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between trading and profeasionalism, temporarily 
came down on the wrong aside of the fence, bemg 
anited with the Grocers Company by charter in 1606. 
But this inconvenient marriage was dissolved in 1617, 
when the Society of Apothecaries obtained its own 
charter, James I saying that the apothecaries 
practised an art as well as a mystery, whereas the 
grocers were merely merchants. 

Tue apothecayies used their new freedom for still 
further specialization. They enhanced their repute- 
tion by devotion to the sick at the time of the 
Great Plague and rapidly developed into the general 
practitioners of medicine, & position ultimately 
recognized by registration under the Medicel Act. 
They gradually abandoned pharmacy for physic and 
left the way open for the pharmacist as he is known 
to-day to take their place. Bir Humphry Rolleston did 
not follow the progrees of specialization in recent 
years. Had he done so he might have shown how 
to-day, with tbe progress of medical science, speoializa- 
tion advances apace in both the medical and the phar- 
and the surgeon find at their elbow the bacteriologist, 
the pathologist, the radiologist, the psyaho-therapist. 
In pharmacy, the pharmacologist, the biochemist and 
the serologist are supplanting the galenical phar- 
macist. Ib is well for the patient, for whose benefit 
alone these ‘mechanized troops’ take the field, that 
so far they remain auxiliaries and have not yet 
displaced the ‘private of the line’—the general 
Spog and the pharmacist at the oorner of the 
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Flints and Flint-Working 

A BPECIAL exhibition to remain for three months 
has been arranged at the British Museum, Blooms- 
,bury, at the head of the main staircase, to illustrate 
‘the changes in flint, and the various methods of 
‘shipping it into implements. This supplementa the 
permanent series in the Prehistoric Saloon (Case R), 
and 3 mtended to make the grammar of the subject 
clear to thope with restricted opportunities of 
observing or collecting specimens. Patina bas not 
yet been scientifically explained, but the exezningtion 
‘of its varieties is a necessary step in solving the 
problem, and attention has been paid to the depths 
attained by patina on several specimens. Some old 
Pieces have been re-chipped by living practitioners ; 
and among those whose skill is exemplified may be 
mentioned Mr. J. Reid Moir, Mr. J. H. Sewell of 
Saskatoon, M. Coutier of Paris and Prof. A. 8. Barnes. 
Some peculiar forms assumed by flints when fractured 
by man or natural forces are exhibited, and the 
technical terme used im prehistory are illustrated 
by typical specimens. Drawings of flaking methods 
presumably practised in the Stone Age are reproduced 
fram. Warren K. Moorehead’s “Stone Age in North 
America”, and a special feature is the wood-technique 
(blows delivered by & wooden baton) which is believed 
to have been adopted by Bt. Acheul man, the long 
narrow flake-soars due to this method helping to 
distinguish work of that date from the preceding 
Chelles or Abbeville culture. 
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Origins of Civilization and the Hittites 

Tu early history of Anatolia and of the reces 
from which the Turkish people is held to be derived 
was given due prominence in the communications 
presented by the numerous foreign members attending 
the second seasion of the Historical Congress at 
Istamboul. In particular, it is stated by the corre- 


.Spondent of The Observer in the issue of October 11, 


much importance was attached to & discussion by 
Prof. E. Pittard of Geneva of the origin of the early 
brachyvephalic recial type, which, first appearing in 
Europe in the Mesolithic age, introduced to that 
continent the domestication of animals and agricul- 
ture. He pointed out that nowhere except m the 
Near East and in the region extending eastwards to 
Afghanistan were cereals to be found growing in the 
original wild state, while the same habitat was 
assigned to the wild prototypes of the domesticated 
animals, Prof. Pittard then went on to show that & 
close study of the Hittites indicated that all these 
elements of civilization were well known to them 
from early times, this leading to the supposition 
that we are indebted to this people for their evolution. 
Recent discoveries and excavations indicate 4 
possibility of demonstrating that Anatolia possessed, 
just like Europe, a paleolithic period, from which the 
mesolithic was evolved, and that the remotest origins 
of civilization may be found in Anatolia. As the views 
put forward by Prof. Pittard are said to coincide with 
the point of view of the Turkish Society for Historical 
Research, it is posaible that they will stimulate much- 
needed intensive study of Hittite origins. It is 
eminently desirable, however, that this should be 
extended to include the Caucasus regians to the north 
of the Hittite area, with which oertain of the evidence, 
especially of philology, appears to indicate & cultural, 
affinity. 


Maiden Castle, Dorchester 

Two discoveries are announced at the close of the 
season's excavation of Maiden Castle, Dorchester, by 
the Society of Antiquaries and the Dorset Natural 
History and Arehsological Society under Dr. R. E. 
Mortimer Wheeler and Col. C. D. Drew. The first is 
that of a lang bexrow of remarkable size, no less than 
eight hundred feet long, overlying the neolithio 
town, of which the remains have been identifled at 
various points in the eastern part of the site. Evi- 
dently the village must wholly, or largely, have 
ceased to be occupied when this enormous tomb 
was constructed. Consequently, as is pointed out 
by Dr. Wheeler, according to & report in The Times 
of October 11, the discovery is of importance. The 
superposition of the neolithic barrow over the earlier 
neolithic town will make it possible to classify the 
successive phases of neolithic civilization in this part 
of Britain with greater precision than is possible at 
present, and it will thus afford a standard of chrono- 
logical comparison for the interpretation of other 
neolithio settlements and mounds in this part of the 
country. The second discovery, which was made not 
far from the point at which the dismembered neolithic 
skeleton, previously reported, was found, was that 
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of the grave of a Saxon warrior of the carly part of 
the seventh century. Ita importance lies in the fact 
that the body had been interred with full battle 
equipment. A seramasceaz or cutlasg-knife lay across 
the thighs, and two knives and the remains of a 
spear-head were by the side. The burial is one of 
the few found in England which include this type 
of sword, commonly held to be a characteristic 
weapon of the Saxon tribeamen. The end of this 
season's work at Maiden Castle closes the fourth and 
final year’s excavation of the site as a joint under- 
taking by the two societies; and the trenches are 
now being filled in. Excavation will, however, be 
continued on & small scale for some time to come. 


Population Policy in Germany 

Wn have received, through the courtesy of 
Baronesse von der Goltz, two papers, written by 
members of the ‘“‘“Reichabund der Kinderreichen" of 
Berlin, dealing with the preeent population polioy 
of the German authorities, both Government and 
municipal. These papers are mteresting as showing 
the reasoned approval of the measures taken in 
. Germany in recent years, on the part of many— 
" perhaps of mogt—Germans who have studied the 
legialation in question. The first paper is entitled 
“Birth Policy and the Problem of Space”, and is 
written by Dr. Danzer. The author stresses the view 
that national existence is bound up with the question 
of the birth-rate, and that neglect of the obvious 
tendency in western Europe must lead to disaster. 
He thinks that the world at large is too apt to oon- 
mder that Germany is over-populated and that a 
large population is only desired for imperialistic pur- 
poses. He points out that England and Belgium have 
double the population density of Germany; and he 
remarks that unemployment is not necessarily caused 
by overcrowding, as is clearly evidenced by the case 
of the United States. As to space, the resources of 
Germany are not exhausted, and the more diligent 
and efficient a people is, the higher the birth-rate can 
safely be; and, in any event, it is impossible to lay 
down & theoretical optimum density, which must 
very with varying conditions. He makes the point 
that there is no instance of the decline of any country 
being caused by & high birth-rate. In spite of the 
Great War, it has been found possible to increase 
agricultural production, so that Germany is now 
nearly self-sufficient, and only has to rmport eggs 
and fata. As to the Colonies, Germany only wanta 
these back as a source of raw materials, and not for 
population purposes. He ends by saymg that the 
white race is seriously threatened, and that the day 
will come when every able-bodied white man, 
German, French, British or Italian, will be asked 
to save the civilization which they have built up ina 


Tux second paper, by Dr. Alfred Moritz, describes 
briefly the measures which have been taken by 
national socialism to relieve the economic burdens 
on the German family. The main purpose of these 
measures is the support of the financially weak. 
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Years ago, the Führer said that large, healthy families 
are the real wealth of the nation. The two-child 
family is mainly the result of egotiam, or lack of 
courage to take responsibility. The policy of the 
“Reiohsbund”’ is to relieve parente with at least four 
children. As is well known, & good deal has been done 
officially to encourage an inorease in the birth-rate, 
and this policy seems to be meeting with some 
success. By the law of October 16, 1984, account is 
taken of the circumstances of those with many 
children. Thus, & worker with an income of 20C 
marks & month, with three children, pays no taxes ; 
if unmarried he would pay 30 marks, and so on. 
Then there is the well-known system of wedding 
loans of 1,000 marks, the loan bemg reduced by 
250 marks for each child. Then steps are being taken 
to provide better accommodation for large families ; 
the houses will be provided with gardens, where this 
is posible. It is considered that, generally speaking, 
life ın the big towns ia unhealthy. There is a building 
programme for five million homes, with gardens, and 
easy access to the towns. Special financial help for 
large families is being considered in this connexion, 
including reduction of train fares; and much else 
is bemg done to improve the financial position of 
parente with large families. 


New Form of Saccharimeter 

Ta saccharimeter, as constructed for many years, 
differs from the polarimeter in that it contains a 
system of dextro- and lwvo-rotatory quartz wedges 
between the polarizer and analyser, the adjustment 
of the wedges replacing the rotation of the analyser. 
Monochromatic light must be used for polarimetric 
readings, but with the quarts wedge saccharimeter 
bichromate-filtered white light can be used since the 
rotation dispersions of quartz and carbohydrate 
solutions are almost the same. Until recently it 
not been practicable to obtain monochromatic light 
of sufficient mtensity and constancy for use under 
ordinary laboratory conditions, and the saccharimeter 
with white light illumination has almost universally 
been used for sugar analysis. A very satisfactory 
source of monochromatic light is now obtainable, 
however, in the form of an electric sodium lamp, and, 
ita introduction has led Mesars. Bellmgham and 
Stanley, Ltd., to construct a saccharimeter, without 
the quartz wedge device, for use with sodium light ; 
the instrument 18 identical in principle with the polari- 
meter and differs from the latter only in being pro- 
vided with & sugar scale, reading from —30 to +110 
International sugar degrees. This scale, hke the 
angular degree scale of the polarimeter made by the 
same firm, is etched on & glass circle and, unlike the 
ordinary sacoharimeter scale, requires no magnifi- 
cation; the Vernier attachment, also, is etched on a 
glase plate. The eliminstion of the quartz wedge 
system haa several advantages. It obviates any error 
due to want of optical homogeneity of the quarts, it 
renders unnecessary the exact adjustment of the 
temperature of the apparatus to that of the observa- 
tion tube and the reading is taken, not by reflected, 
but by tranamitted light. 
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Coloured Light for Motor-Car Headlights 

As many motorists use headlights giving coloured 
lighta, an authoritative and soientiflo statement as 
to whether coloured light is better than.white light 
for night drivmg or during fog has for long been 
desired. A report by an illumination committee of 
the Department of Scientific and Industrial Research 
(Technical Paper No. 20. London: H.M. Stationery 
Office) has now practically settled the question. 
Adequate eviddhee is given that in conditions of 
slight or thick fog the renge of visibility of objects 
seen in the beam of the headlight is not increased. 
by the use of coloured light obtained from the 
original white light by means of & filter. One in- 
vestigator has put on record that in clear weather 
the range of visibility of an object is increased about 
6 per oent by the use of a yellow filter. This result 
was obtained at a distance of about 900 feet; but 
at shorter distances, at which the motorist is more. 
concerned to see objecte, the advantage of the yellow 
filter, in any event small, is-still smaller. There is 
no experimental evidence that the power of the 
eye to perceive contrasts of brightness in the 
presence of a daxxling light is enhanced if similar 
colour filters are placed over the dazzling light and 
over the light illuminating the objects viewed. The 
evidence as to whether the use of coloured light. 
obtained from white light by means of & coloured 
filter enables the eye to detect contrasts of brightness 
more easily is conflicting. ‘Recent investigations have 
shown that there is a slight advantage, but this is 
inconsistent with the measurements of earlier workers. 
There is evidence for a slight increase in the power 
of the eye to perceive the detaila of a pettern in 


‘black and white’ by the use of yellow light obtained + 


from white light by means of a filter. 


‘Technical Development and Manual Labour 

| IN a paper read before the Royal Society of Arts 
on March 17 on ‘The Displacement of Labour by 
Machinery” and recently made available, Mr. H. D. 
Henderson discussed the subject of the effect of 
technical progress on employment. The contention 
that invention is now flowing in & direction which 
merely leads to the introduction of machinery so 
automatic that scarcely any labour is needed to 
operate was described as plausible but devoid of 
substance. The distinction, on which it rests, 
between mechanization which is in the main oo- 
operative with labour and that which is in the main 
competitive with it is illusory, since all mechanization 
diminishes the amount of labour employed per unit 
of output, while the inventions which have done 
most in the past to stimulate economic activity have 
entailed an especially large economy in this respect. 
He believes that the old economic argument, which 
sought to prove that technical progress serves in the 
long run to expand rather than to contract the 
demand for labour, is still valid. Owing to change 
in population trends, however, the process of technical 
development is likely to be accompanied in the future. 
by greater difflcultieg and more awkward problems 
of adjustment. These problems cannot be escaped 
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by slowing down the rate of technical progress, so 
far as this depends on the extended use of machinery. 


Such action would only intensify our difficulties while 
depriving us of the benefits of mechanical advance, 


Organization of Human Society 

Ix his Herbert Spencer Lecture at Oxford on 
May 27 entitled "Integrative Levela: a Revaluation 
of the Idee of Progress” (Oxford: Clarendon Press ; 
London: Oxford University Press, 1987. 2s. 0d. net), 
Dr. J. Needham discusses Spencer’s treatment of 
sociological problems in relation to the evolution of 
social organizations to meet the needs imposed by 
mechanization and the impact of sciance to day. He 
suggests that a democracy which produces is the 
form of society most in accord with what we know 
of the biological basis of human common life. Evolu- 
tion is not yet finished, organization haa not yet 
reached ita highest level and we can see the next 
stage in the co-operative commonwealth of humanity, 
the socialization of the means of production. Every 
transition from the unconscious to the conscious 
implies a step from bondage to freedom from lower 
to higher level of organization, and Dr. Needham 
emphasizes that our present civilization is not in a 
state of stable equilibrium. The enormous advances 
in scientific knowledge and practical techniqué have 
made the economic system of Spencer an anachronism. 
He is of opinion that nothing short ofthe abolition 
of private ownerahip of resources and machines, the 
abolition of national sovereignties and the govern- 
ment of the world by & power proceeding from the 
class which must abolish classes will suit the technical 
situation of the twentieth century. The organization 
of human society is only as yet at the beginning of 
its inevitable trrumphs. 
Preservation of Salcombe Hill 

Ir has been agreed between the Rev. J. G. Cornish 
and the Sidmouth (Devon) Urban District Council 
that South Down Farm on Saloombe Hill and the 
adjacent South Combe Farm should be preserved in 
perpetuity as private open spaces. A similar ggree- 
ment has been made with Dr. Vaughan Cornish oon- 
cerning the eight hundred yards of oliff frontage to 
this property. Dr. Vaughan Corniah has also under- 
taken to maintain & right of way along the cliff even 
if falls of cliff destroy the existing path. These 
engagements have been made voluntarily by the Rev. 
Cornish and Dr. Cornish, and they ensure that the 
flelds of the Saloombe Regis Valley will be preserved 
as an open space for all time. The Norman Lockyer 
Observatory is on-the top of Baloombe Hill, and it is 
gretifying to know that, by one of these generous 
gifta, the flelds on the south side of the road opposite 
to the Observatory are never to be used for buildmg 
development. 


Further Gifts to Oxford from Lord Nuffield 


Loro Nurriacp has offered £1,000,000 to the 
University of Oxford (including a site valued at 
£100,000) for the building of a new oollege to be 
devoted to the. collaboration, particularly in somal 
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(including economic and political) studies, of theo- 
retical students and practical men of affairs. The 
Bite is situated to the west of Oxford between Wor- 
cester College and Pembroke College. Two further 
bequests by Lord Nuffield include £100,000 for the 
erection and equipment of & new laboratory of 
physical chemistry and £200,000 for the erection of 
buildings at hospitals associated with the medical 
research scheme endowed by him in 1936. 


Discovery of Teeth of Australopithecus 

AT the time of going to prees, we have received a 
farther communication from Dr. R. Broom, dated 
October 5, supplementing his letter under this title 
which appears on p. 681. He writes: ‘Since the 
above letter was written two weeks ago, four more 
teeth of Australopitheous have been discovered. Two 
are teeth of a very aged animal with the crowns 
almost oompletely worn off. One of these is a lower 
premolar, and the other a third left upper molar, 
but these are of little scientific value. The third 
tooth is & first upper incisor. Unfortunately, part of 
the crown is broken off and part of the root, but 
enough is preserved to show most of the structure. 
It is remarkably human. The width of the crown 
is about 10 mm. and the whole length of the tooth 
probably about 32 mm. The fourth tooth is the 
beautifully preserved crown of a right third upper 
molar. It agrees closely with the wisdom tooth of 
the type, but it is slightly more worn and has fewer 
corrugations. It probably belongs to the same 
individual as the third right lower molar tooth.” 


Announcements 


Tux Lord President of the Council has appomted 
Dr. G. M. B. Dobson, Lieut.-Colonel J. H. M. Greenly 
and Mr. 8. K. Thornley to be members of the Advisory 
Council to the Committee of the Privy Council for 
Boientiflo and Industrial Research. Prof. A. Fowler, 
Bir Clement Hindley and Dr. T. Franklin Bibly have 
retired from the Council upon the oompletion of their 
terms of office. t 

Taan first Radford Mather Lecture of the British 
Association will be given by the Right Hon. J. 
Ramsey MacDonald on Friday, October 22, at the 
Royal Institution, Albemarle Street, London, W.1, at 
5 pm. Mr. MacDonald will take as his subject 
“Science and the Community". Tbe Norman Lockyer 
Lecture, on “‘Origms of Town Life in Britain: an 
Illustrated Revisw of Recent Evidence”, will be given 
by Dr. R. E. Mortimer Wheeler in the Goldamiths’ 
Hal, Foster Lane, Cheepeide, London, E.C.2, at 
4 p.m. on Wednesday, November 24. Further 
information can be obtained from the Secretary, 
British Association, Burlington House, London, W.1. 


Tua Iron and Steel Institute and the Institute of 
Metals have arranged to hold their 1938 autumn 
meetings in the United States, opening in New York 
jointly with the corresponding American Institutes 
on October 3. Technical sessions will be held on 
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October 3 and 4, and from then until October 21 
visits wil be made to various centres of technical 
interest in the United States. Further information 
can be obtained from the Secretary, Iron and 
Steel Institute, 28, Victoria Street, London, S.W.1. 


Tua Federation of Progreesive Societies announoée 
& series of fourteen lectures being given in the Conway 
Hall, Red Lion Square, W.O.l, at 8 p.m. Among 
the subjects and lecturers are:* November 3, 
eugenics and the class struggle, J. B. S. Haldane ; 
November 10, sex and censorship, Norman Haire ; 
January 5, 1938, the failure of intellectuals, Dora 
Russell; February 2, the cultural basis for unity, 
John MacMurray. Particulars may be obtained from 


the hon. secretary of the Society, 4 Fitzroy Street, 
London, W.1. 


Tus following appointments and promotions have 
recently been made in the Colonial Service: B. de L. 
Innise, agricultural superintendent, Gold Coast ; A. B. 
Luoy, agricultural officer, Malaya; A. F. Poenette, 
botanist, Agricultural Department, Gold Coast ; D. H. 
Welch, agricultural officer, Nigeria; H. B. Burgess, 
assistant conservator of foreste, Nigeria; J. H. 
Nelson Smith, assistant conservator of foresta, 
British Honduras; P. R. Page, assistant conservator 
of forests, Nigeria; C. L. Turner, veterinary officer, 
Malaya; G. K. Argles, manager, Fruit and Vegetable 
Development Scheme, Jamaica; E. G. A. Benson 
(assistent agricultural superintendent), agricultural 
supermtendent, British Guiana; D. L. Blunt 
(direotor of agriculture, Cyprus), director of agri- 


. culture, Nyasaland; W. E. Freeman (late tobacco 


breeding offloer, Mauritius), botanist, Agricultural 
Department, Nigeria; E. F. 8. Shepherd (botanist 
and mycologist, Agricultural Department, Mauritius), 
plant pathologist, Gold Coast ; J. P. Edwards (senior: 
assistant conservator of forests), conservator of 
foresta, Malaya; M. Crawford (Government veter- 
inary surgeon), deputy director (animal husbandry) 
and Government veterinary surgeon, Department of 
Agriculture, Ceylon; G. B. Simmins (veterinary 
research officer), senior veterinary research officer, 
Department of Agriculture and Fisheries, Palestine ; 
M. A. Crane (chief draughtaman), research officer, 


veyor, Kenya; J. H. Haleblian (assistant chemist), 
chemist, Department of Antiquities, Palestine; A. 8. 
McKmnon (assistant livestock officer, Vetermary 
Department, Tanganyika), agricultural offloer, Veter- 
inary and Agricultural Department, Somaliland ; 
J. H. Nield (computer), district surveyor, Kenya ; 
J. G. Reece (first assistant surveyor), deputy surveyor 
and deputy sub-intendant, Trmidad; H. Smith 
(assistant mechanical engineer, Public Works and 
Electricity Department, Zanmbar), inspector of 
machinery, Mines Department, Gold Coast; J. A. R. 
Stoyle (Government analyst, Mauritius), assistant 
Government analyst, Nigeria; W. G. W. Wilson 
(superintendent of workshops), chief mechanical 
engineer, Nigerian Railways. 
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Letters to 


Hi cR GM noc ole MOSI nae Loreen 
He cannot undertakes to rekurn, or to correspond with 
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the Editor 


erpressed by his correspondents. 
the writers of, rejected mamuscripis 


intended for this or any other part of NATURAM. No nottce ts taken of anonymous communications. 


* NOTES ON POINTS IN SOMA OF THIS WHEK’S LETTNRS APPHAR ON P. 685. 


CORRESPONDENTS ARE INVITHD TO ATTACH SIMILAR SUMMARIES TO THAIR COMMUNICATIONS. 


Discovery of a Lower Molar of Australopithecus 


ABOUT & year ago I announced the discovery of a 
new specimen of a fossil anthropoid from a cave at 
Sterkfontein, near Krugersdorp, Transvaal. The 
specimen consists of the nearly complete brain cast, 
most of the base of the skull, with both marills in 
fair preservation. Of the teeth we have on the right 
side the second premolar and the three molars, and 
on the left side both premolars and the first and 
second molars. In addition we have the socket of 
the right canine, and those of the left canine and 
both incisors fairly well preserved. It is thus possible 
to make a satisfactory restoration of the whole upper 
dentition. 

I referred the ape to & new species of Australo- 
pithecus; as though certainly allied to the Taungs 
ape it is evidently considerably later in time. Owing 


to the great im of Australopitheous as a fossil 
anthropoid teeth much more like thoee of man 
"than those of any of the living anthropoids, and to 


ita thus poesibly being nearly related to the anthro- 
poid from which the human stem aroee, ib seems 
necessary to get as much new light on this remarkable 
form as we can. 

Explorations of the Sterkfontem cave and of other 


caves in the neighbourhood have resulted in a satis- ` 


factory knowledge of the animals that were oon- 
' tamporaneous with Atstraloptihcous transvaalensts, 
"and the fauna shows that the climatic conditions were 
probably not unlike those of to-day. 
will be given elaewhere of the associated fauna. It 
seems to be of Upper or possibly Middle Pleistocene 


age. : 

On September 15 I was fortunate in 
& beau 
pitheous. As fossil anthropoids are better known by 
their lower molars than the upper, it was felt that 
we could scarcely decide the affinities of the ape until 
we got a lower jaw or at least a good lower molar. 
The tooth was quite isolated. It is from the same 
cave as the akull and from about the same level but 
from & spot about sir yards from the other. It 
cannot, I think, belong to the same individual, but 
it is the tooth of a young adult, not improbably a 
male. The crown is slightly worn. 

The tooth is very large, the greatest antero- 
posterior l of the crown being 17-7 mm. and 
the greatest breadth 15-2 mm. It is thus oompar- 
able in size with that of the gorilla and very much 
pulire dico eee M ir iced 
or man. The crown will be seen from Fig. 1 
to be a modification of the well-known Dryoptthecus 
pattern. There are three large cusps on the outer 
side, and three almost as well developed on the 
inner side. As will be noted, there are clear indications 


A full account, 


third lower molar of Ausiralo- 


of a rudimentary external cingulum such as we find 
in Dryopithecus, and in the small fossil anthropoids, 
Bramapithecus and Sugriwapithecus, dis- 
povered by Lewis in the Siwaliks. Indications of the 
eee ers uedally aen ino Hina ee 
but they are usually lost or only represented by 

in the chimpanzee and man. There is a well- ee 
anterior fovea—8& characteristic generally present but 
not much developed in the gorilla. A fovea is often 
present in man, but is usually lost in the chimpanxee. 





Tum THIRD RIGHT LOWER MOLAB TOOTH IM Áwséralo- 

pitheous iransvaalensis Broom, AND IM ALLIED 

ANTHROPOID APES AND MAM. ALL FIGURES NATURAL 
BIEN. 


ee e Lartet; B. 
O. Dryopitheous 


view); J. figures 
exoept G, H and I are after Gregory, a number 
reversed. : 


‘ 


From the illustrations it will be seen that the tooth 
in ita crown pattern agrees more closely with that 
of an Australian native than it does with that of 
any of the known &nthropoids. It may be regarded 
as a form evolved from that of Dryopithecus : the 
molar of man may be regarded as derived fram that 
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of Ausiralopitheous, but reduced in size and degener- 
ate. The molars of the gorilla and chimpanzee are 
probably evolved from a pre-Australopitheous type. 


Man Gorilla Chimpanzee 
Ausiralopithecus 
Bramapithecus 
Sugrivapih 
Sivapiihsous 
Dryopithecus 


All the available evidenoe would seem to indicate 
that the higher anthropoids and man may be related 
as shown in the accompanymg diagram. 


R. Broom. 
Transvaal Museum, 
Pretoria, 
South Africa. ° 
Bept. 21. $ 


Detection of a-Particles in the Disintegration of 
. um 

Taa nuclear process (na), that is, the expulsion of 

an a-particle by a neutron, has hitherto been observed 


measurements with absorbing screens have shown 
that these a-particles posseas an energy greater than 
9 million electron volte. 

A full account of these experimente will appear in 
due course in Hele. phys. Acta. 


Physikalisches Institut, 
Eidgenóesiache Technische Hochschule, 
Zurich. Aug. 31. 
1 Hahn und Meitner, Natwrwiszs., S3, 320 (1035). 
s Curis, v. Halban and Preiswerk, O.R., 809, 1841 and 2079 (1935); 
J. Pkys., 6, 861 (1985). 


Production of Showers by Heavy Particles 

Carlson and Oppenheimer! and Bhabha and 
Heitler* have proposed a very ingenious explanation 
of showers by a multiplicative production of 
photons, electrons and positrons. The greater 
part of the showers observed can in this way be 
regarded as originated by electrons, positrons or 
photons penetrating from the d Such 
showers are absorbed if the layer of is sufficiently 


thick. It is known, however, that at sea-level and 
especially under earth, the frequency of showers with 
increasing thickness of lead layer does not diminish 
but tends to a limit. We wish to point out that this 
phenomenon does not require & new concept of 
showers, but can be explained by irradiation with 
heavy particles, which easily penetrate through such 
layers of lead. ‘ 

A more rigorous treatment of showers? shows that 
a shower has & certain range given by the formula 


where A, o, e have the usual meaning; m is the 
electronic mass; N is the number of electrons per 
ans:Z XN;,Z (Z+1) . i 

ii = NET (Ns is number of storas with 
charge Ze); M is the energy of the incident particle 
and s a oritical energy of the order of magnitude 
750/Z million volt. 

If we combine this formula with the well-known 
formula for radiation probability for & heavy par- 
tiole, we get for the probability that & shower pro- 
duced by a photon emitted by a heavy particle geta 
out of the layer of sufficient thickness : 


w = ve (B) (we) a 


where M is the masa of the heavy particle and E ita 
energy, which is assumed 2» Mot. If we take for M 
the value of some tens of electronic mass proposed 
by Anderson and Neddermeyer‘, we get a fair agree- 
ment with the observed order of magnitude. 

Details of the calculations will be published else- 
where. 


L. LANDAU, 
Physical Institute, Q. Romar. 
Academy of Sciences of the U.S.S.R., 
Mosoow. 
Bept. 1. 


1 Phy. Rev, Bl, 220 (1937). 3 
1 Proo, Roy. Soc., A, 150, 432 (1937). 

^? Phys. X. Sowjetunion, in the Presa. 

t Phys. Res., 51, 887 (1937). 


The Zodiacal Light at a Total Solar Eclipse 


Aw interesting observation made by Mr. M. Honda 
in Hokkaido at the total solar eclipse of June 19, 1936, 
has just been reported and is well worth mention. 

Seated in a lightproof bag, which covered his head 
also until totality had commenced, Mr. Honda 
observed the sky round the sun, with & large black 
disk blotting out an area of radius about three solar 
diameters with the sun at the centre. He saw and 
plotted the boundaries of the band of zodiacal light 
from close to the sun, where it had a width of 44°, 
along the ecliptic to & point about 40? away where 
it was cut off by clouds. To see the zodiacal light, on 
what is effectively a moonlit sky, is difficult, but the 
band must be very much brighter near the sun. 
Mr. Honda’s observation 1s well worth repeating by 
other experienced zodiacal light observers at the 
next eclipse, and if possible’ some quantitative 
measure of the intensity of the band should be 
obteined along with measurements of coronal 
intensity. : 
F. J. M. STRATTON. 
Solar Physics Observatory, 

Cambridge. 
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Excretion of Nitrogen by Leguminous Plants l 
WrrH referenoe to Prof. P. W. Wilson's communi- 
cation upon this subject! I wish to make the following 
comments. 
In our laboratory, where the excretion of nitrogen 


compounds from the leguminous root nodules has: 


been for the first time definitely proved with & sterile 
culture system, hundreds of experimenta have been 
carried out during the last ten years. In all experi- 
ments—both in, sterile and in ordinary pot cultures 
—distinct excretion has practically always been 
detected, when suitable bacterial strains have been 
used for moculation of red clover, white clover and 
pes, -and the experimental conditions have been 
natural, Our i8 have not been restricted 
only to sand cultures, but similar experimenta have 
also been carried òut in clay and sand; edd 
kaolin medium, eto. Therccestion Ge es 

pounds from the root nodules is therefore no Saieta] 
phenomenon which would appear only under certain 
artificial laboratory conditions. On,the contrary, it 
occurs in experiments carried out under most natural 
canditions. | . 

When Prof. Wilson could find no excretion in his 
numerous ts during three years and now 
at last finds the phenomenon occurring in certain 
experiments, in others. not, his experimental oondi- 
tions must in some way differ from the natural ones. 
Bo far as is known to me, Prof. Wilson is using very 
coarse quartz sand as the substrate and the pot 
cultures are watered many times a day. Accordmg 
to our imvestigations the excretion depends greatly 
on the abeorptive capacity of the medium. For 
example, with water cultures as well as with those 
contaming glass beads, we have as & rule not been 
able to show any distinct excretion. Nor can any 
noticeable excretion be expected if the quartz sand 
particles are big.- 

Prom cultures grown on such media no conclusions 
can be drawn with regard to practical agriculture. 
Our experiments have been carried out partly in very 
fine quartz sand, which has a great absorptive 
\capacity, partly in different soils. On the basis of 
“these ta, and particularly of those carried 
out in soul, i can be definitely concluded that the ew- 
cretion is a phenomenon which must ocour in the field 
sito ul i it odd ui ee, dicioni 
The benefit to non-legumes in associated cultures 
with legumes, & fact which has been known m 
practical agriculture for thousands of years, has been 
explained through the excretion phenomenon. I 
refer to our publication concerning the associated 
cultures & i in the October issue of the 
Journal of Agricultural ‘Science and also to my 
paper presented before the Fourth Agricultural 
Grassland Congress at Aberystwyth in July this 
The extent of excretion varies considerably even 
in parallel experiments and depends, as I have 
often emphasized, on many íÍaotors, of which sgo 
far only & part is known to us. Such factors are, 
host a medium and nitrate oontent: of the 

At least with the plants employed by us, the 
excretion can always be shown, and with our recent 
knowledge of the factors effecting the excretion. In 
associated cultures of lucerne and rye-grass, Thornton 
and Nicol (1934), in Rothamsted have detected 
distinct excretion. Posorsesupeeton OF leguroes or 
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example, soy) should differ ın this respedt, ıt certainly 
does not mean that the excretion phenomenon has 
no importance in agriculture. However, I consider 
that, even with soy, thorough ‘investigations must 
first be carried out using different bacterial strains in 
inoculating different species of soy and natural media, 
before anything definite can be stated. 


g ARTTURI I. VIETANSN. 
Biochemical Institute, 
Aug. 31. ' 


^1 NATURB, 140, 154 (1937). 
a Beo J. Agr. Soi., July 1937. 


A PREVIOUS communication! referred to experi- 
mente with inoculated soybeans (variety 'Manohu") 
wih T was una to deiot amy rivi of ns 

was unable to detect any excretion of nitro- 

ces from the nodules into the rooting 

modi. as demonstrated by Virtanen! and his 
collaborators in other legumes, especially the pea. 
Further experimenta, in which the sand from the 
culture pota was submitted to direct - Kjeldahl 
apalysis without previous drying, have also yielded 
negative results. The maximum difference between 
nitrogen contents of the sand from inoculated and 
control pote was only 2:5 mgm., after four months’ 
growth, during which time 350 mgm. of nitrogen was 
fixed within the nodules of the five planta of the 
A. I Barley plante grown in the same 
pote as ulated soybeans derived no benefit from 
the association, confirming the absence of excretion. 
Three different strains of bacillus have been tried, 
including two of the most efficient in fixation from the 


-Wisconsm ‘collection, all with negative results. It 


is therefore clear that certain measurements of 
fixation and transfer of nitrogen made in a ious 
investigation! under similar growth conditions are 
complete in themselves and do not require amend- 
ment. . 

Negative results have also been obtained with 
broad bean (Vicia Faba L.) variety ‘Longpod”, 
both from sand analyses and from examination 
of test plante grown with the nodulated beans. 
The fixation here amounted to 275 mgm. for two 
plante. 

It is impossible to say at present whether these 
negative results arise from the absence of excretion 
from these icular legumes under any conditions, 
or from the in the present experiments of certain 
undefined conditions for excretion to pro- 
ceed. Ludwig and Allison‘ and Wilson! have also 
been unable to find excretion in a number of legumes. 
The plant cultures of the present, experiments were 
not strictly sterile in the sense that some of Virtanen’s 
were, but since the latter author finds excretion in 
both sterile and ordinary open cultures, it is clear 
that absence of complete sterility is nob & reason 
for negative resulta. It is possible that differences 
in anatomical details of the outer nodule tissues 
may account for any variations in excretion 
between different legumes that may finally be 
established. 

With the pea (Pisum sativum L.) variety “Gradus”, 
we have obtained & maximum excretion of 7 mgm. 
QOEM DA e E O E 

mgm. (bacillus strain Virtanen HX). Barley 
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Mr J. J. Bayes collaborated in some of this work 
G. Bord. _ 


93 (1936). 


Attitude and Concealing Coloration 

I rotLowsp with much interest and amusement a 
controversy in NATUZM concerning the origin of 
species, which involved the meaning of - protective 
coloration in insecte. One t asserted that 
insecta placed themselves in special locations with 
which their concealment devices blended. I am 
submitting a further example of this. 

We have in New Zealand a tree-lily or palm-lily, 
Oordyline australis, related to the dragon-trees, and 
known to us as the cabbage-tree. A looper cater- 
pillar lives in and on ite green erect crown, and the 
moth, Venusia verrioulata, from this caterpillar lies 
concealed by day in the dead, strap-like leaves that 
hang like e rustling skirt around the trunk. 

Other observers have noted that 
whenever they have found’ the 
moth thus at rest, it was so 
oriented on the leaf that its 
e ee ee 

, the parallel veins of the 
monocotyledonous leaf. But last 


many on one particular tree that 
I oould stir them up with a 
straw, and observe that whether 
they flew or just crept to another 
| | leaf, they always, after a few 
, ' ne -like vacillations, lay down 
i i with the body across the 
bali no lasts wardine al 

leaf-veins. The body is pressed 
very close, and the antenns bent 
in under the forewings. The 
moth in the photograph (Fig. 1) 


leaf, and moved into a pre- 
focused position. It has not 
closed ite wings quite as perfectly 
as usual, but it oan be seen that 
their lines would otherwise be 





DHAD LEAF OF 
THE ‘CABBAGE 
TREE’. APPROX. 
$ NATURAL sixa 


-and abdomen and about 
parallel with the leaf-veins, which 
they matoh, very well in colour. 

This ie, so far as I can find, the first time the actual 
movement, appearing strikingly ive, has been 
observed, or even the live insect photographed more 
or lees in situ. 

J. J. 8. Conna. 
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summer I was lucky in finding so` 


was coaxed on to a length of: 


continued straight across thorax’ 
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qus Due piad bye lids: dusmis 38. aoe 
attitudes which increase the effect of the colour and 
pattern is often overlooked in the relation 
of coloration of insects to natural selection. - Mr. 
J. J. 8. Oornes has given a strikng- new example 
from New Zealand of a phenomenon recorded by 
by Mr. A. H. Hamm", for English moths when resting 
on the bark of trees. It was recorded that the 
vast majority of the individuala of the common 
winter moth, Hybernia lewoophearia, rest with the 
body horizontal, so that the lines of'pattern on the 

are brought into peralleliam with the dark 

in the abundant vertical cracks of the bark 
on which they rest. If the wings were spread hori- 
rontelly, as is Bo often the case with moths of this 
group, the main lines of the pattern would out acroes 
the main lines of the background. 

The same principle was shown to apply to the 
resting attitudes of other species in & later paper’. 
It is quite obvious when one witnesses such a case 
that the insect is under the influence of a strong 
instinct and that until it has adopted the’ attitude 
described ib is uneasy. "The same thing has often 
been noted with the butterfly Eron4a oleodora in 
Africa, of which the underside resembles the blotched 
green, yellow and brown epposrance of a partially 

ded leaf’. Specimens disturbed from rest among 
vegetation have been sean to settle the leaves 
on & plant which show the same mottled coloration 
rather than among healthy and entirely green leaves. 
G. D. Hara CABPANTAR. 


Department of Entomology, 
University Museum, Š 


Excretion of Vitamin C in Sweat. l 

On the Witwatersrand gold mines, where the; 
Bentu mine l&bourers work under hot humid con- 
ditions, cases of scurvy and sub-scurvy occur with 
some frequency, despite the fact that the diet provided 
has been shown to' contain adequate amounts of 
vitamin O (some 20-30 mgm. daily). The explanation 
given is that the high energy requirement imoreases 
utilization of the vitamin. However, on testing 
sweat samples collected from recruits undergoing & 
‘heat tolerance’ test under conditions a 
those encountered underground (shovelling gravel at 
97? F. dry and 96° F. wet bulb for one hour in a 
surface chamber), it was found that sweat reduced 
indophenol dye under conditions regarded as specific 
for the vitamin’. 

The vitamin O conterit of a series of samples varied 
between 0-5 mgm. and 1-1 mgm. astorbio acid per 
100 c.c. Sinoe the average weight loes during the 
test is about }Ib., chiefly sweat loas, 
Bedia Heat a be this mais sence S 
2 mgm. per hour: Further, examination of the 
urinary excretion of vitamin O both before and after 
the heat chamber shows no change. Henoe severe 
Hxercne Produces can ingreased elmmination through 
the sweat mechanism. ` 

We found? that the average urinary axnretion of 
Bentu miners was 10 mgm. vitamin O daily and did 
not differ from boys resting. As Orenstein? has 
shown that & miner may lose 24-5 Ib. weight after 
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an eight-hour shift underground, exoretion of vitamin 
O through sweat must play an'i t part in 
vitamin O subnutrition in miners, who cannot afford 
a liberal diet (20-25 mgm. vitamin C daily has been 
as the indispensable minimum-to prevent 

butio symptoms under normal conditions‘). 

R. E.- BURNSTEIN. 

De ent of Physiology; 
University of the Witwatersrand, - 


Johannesburg. , . 
Sept. 18. z 
1 A, and Hekelen, M., Biochem. J., 98, 268, 1158 
(1084); 38, 25 (1930). 
Sgt Ba ne SN inet de ANJ: Mat Set; NL BT 


* Orenstein, A. J., Africa, 9, 218 (1030). 
‘Heinemann, M., Biochem. J., ID, 2299 (1086). 


Hexraco-ordination of Tellurium, Molybdenum and 
Tungsten 
Tru Raman spectra of tellurio acid and several 
molybdates and tungstates have bean examined in 
the orystallme state and in aqueous solutions, par- 
ticular care being taken to record “their complete 
Raman spectra. Some of the results are given below :. 
Tellurio add solrtdon—aA » 644(10), 619(1), 333(3). 
Ammon. molybdate crystaje—027(7), 881(4), $62(1), IINR). 

solution ), 8202), 325(3). 


n n 


Potas, " n (alkaline)}—891(10), 8198), 31X8). 
Bodtum tungstate "n (aIkaltne)—929(5), B34(1), 3$20(3). ^ 
Potass. tungstate » „m )—924(4), 835(1), $20(3). 
Du. In parenthesis indicate relative 
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In contrast with the resulte for sulphates! and 
selenates* (and of solid ammonium molybdate), the 
total number of Raman lines in each of the spectro- 
grams of solutions is three, and not four, 
whioh is the number of lines expected from a tetra- 
hedral molecule. On the other hand, the relation 
v? = y? + 3 ya’, which is the relation between the 

ies of an ootahédral molecule, is strikingly 
obeyed, -the deviations (2 per cent for molybdate ; 
0-1 per cent for tungstate) being very much less than 
what has been observed in some accepted octa- 
hedral molecules like the hexafinorides of sulphur, 
selenium and tellurium? (10-17 per’ cent). The 
intensity relations of the lines are also in' agreement 
with an octahedral structure. 

It is therefore concluded that, like tellurio acid, 
the molybdates and tungstates, which are known 
from studies of the phase systems to exist at ordinary 
temperatures as dihydrates‘, are octahedral unite in 
aqueous solutions, two oxygen atoms being oo- 
ordinated to the central atom from the two water 
molecules of hydration. 

A detailed: discussion of the subject 
lished elsewhere. 


will be pub- 


, JAGANNATH GUPTA. , 
University College of Science i 
; and Technology, j 
92 Upper Circular Road, 
Calcutta. Sept. 15. 
- 1 Niel, Jap. J. Pkye:, 7, 3 (1932). 
2 Ganesan, Proc, Ind. Aosd; Set, 1, 156 (1934) 
* Yost, Steffens and Grom, J. Chem. Phys., 9, 
` * Funk, Ber., 82, 3700 (1900) 


"311 (1034). 


Points from Foregoing Letters 


Da. R. Broom reporte the discovery of a molar 
tooth having the characteristics of Australopitheous 
in a cave at Sterkfontein, South Africa, a few yards 

I same 
ing this 


y bombarding thorium with neutrons from 4 
radium beryllium source, A. Braun, Dr. P. Preiswerk 
and P. Scherrer have detected alpha particles of 
energy greater than nine million electron volte, which 
they ascribe to the transformation of thorium of 
mass 282 into radium of mass 289. 

The frequency of ionizing showers at sea-level and 
under the earth does not diminish with increased 
thickness of ing lead, but tends to a limiting 
value. Dr. Landau and.G. Rumer suggest that 
this is due to heavy particles which penetrate easily 
through lead. They submit a formula for the prob- 
ability that a shower produced by a photon emitted 
by a heavy particle gets out of & layer of sufficient 
thickness, and this, they stete, gives fair agreement 
with observed data. - * i i 

Commenting on & previous communication 
Prof. Wilson on nitrogen excretion by white and red 
clover and pea, Prof. A. I. Virtanen states that his 
experiments were carried out in very finé sand 
and in various soils approximating to natural con- 
ditions. He explains Prof. Wilson’s failure to confirm 
the excretion as possibly due to the use af coarse quarts 
sand, which lacks i ity. A number 
of other factors, such as stram, amount of 


nodules, host plant, medium and nitrate content of 
the medium also affect the amount of nitrogen 
excreted. Dr. G. Bond now reporte experimenta with 
sand cultures of innoculated soybeans which failed to 
show that nitrogen is excreted from their róot nodules. 
This may be due, he thinks, to lack of as yet undefined 
conditions necessary for excretion. A small excretion 
of nitrogen in the case of a pea culture was observed. 

In connexion with the discussion on protective 
coloration in insecte, J. J. 8. Cornes submits a photo- 
graph of an Australian moth, Venusia verrioulaia, 

ing on a dead leaf of the palm-lily, Cordyline 

is, with its wings so oriented that their brown 
parallel markings lie along tbe parallel veins of the 
dried palm ‘leaf, which they match in oolour. 
This position they always take up. Prof. G. D. Hale 
Carpenter recalls a similar phenomenon recorded by 
. Mr. Hamm in the case of the common winter moth, 
Hybernia leucophearia, and nother in the case of the 
~ African butterfly, Eronsa cleodora. . 

The amount of vitamin:O excreted in the sweat 
in the case of Bantu labourers working at a tempera- 
ture of 96-97° F. in the Witwatersrand gold mimes 
is 0-5-1-1 mgm. per 100 o.o., or about 2 i 
per hour, according to R. E. Bernstein. This loss of 
vitamin O may account for the relative frequency 
of sourvy or Bub-scurvy amongst those miners. 

The Raman spectra of 
acid and of several mo 
-only three lines, and their characteristics indicate 
that these substances exist at ordinary temperature 
as dihydrates in octahedral unite, two oxygen atoms 
being co-ordinated to the central atoms from the 
two water molecules of hydration. 
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Research Items 


Pomo Culture x 

A FURTHER statistical study of cultural elementa 
among the Indians of California by Mr. E. W. Gifford 
and Prof. A. L. Kroeber deals with the Pomo as a 
whole (Univ. Calif. Pub. American Arohaol. and 
Eihnol., 87, 4). The Pomo form a nationality speaking 
recognized related languages, or dialects, and are 
mainly distinguished by directional terrhs, such as 
‘south’, ‘eastern’, etc. They are divided into a 
number of small groups, which, at one time or another, 
have been called tribes, villages, village-communities, 
or tribelete. Each was completely autonomous and 
posseseed a main settlement, or central village, 
ordinarily in some valley, which was the residence 
of the chief or chiefs. Here was also situated the 
earth-lodge or dance-house, around which all the 
community gatherings centred. There was no Pomo 
culture, except as an ethnological abstraction ; - but 
there was a series of highly similar, but never quite 
identical, Pomo cultures, each carried by one of the 
independent communities. The aim of the present 
study is to discover how far the elementa of this 
series, within the framework of a nationality, varied 
and how they were related. The number of com- 
munities is estimated, to have been seventy-five ; but 
in all probability this figure is too high. The number 
may have been about fifty, with an a popula- 
tion of possibly two hundred. The date for statistical 
treatment comprised 15,000 comparable factual items. 
From their it emerges that generally it would 
sppenr thot there existed a high level of uniformity 
between adjacent minimal territorial entities. 
generic picture of Pomo culture accords” ater a 
numerical finding of around ninety-five per cent of 
culturel uniformity ordinarily shared by strictly 
neighbouring communities. All this 

tion always narrowly locslisd: an sell a 


a poacefot Be We know ie to have, beeni. 


Radiation and Cell Division - 


Tua work of Spear has shown that the first effect 
of small doses of gamma rays on chick fibroblasts in 
tissue culture is an inhibition of cell division due to 
an action on the early phases of this process. A paper 
by Tansley, Spear and Glickamann (Brit. J. Ophthal- 
mol., June 1087, p. 273) has extended the observa- 


. tions to & mammalian tissue (rat retina) and has. 


presented much additional evidence as to stage of 
cell division at which the effect occurs. This tissue 
was chosen because it is still undifferentiated, and 
actively dividing, for some days after birth, and 
because it is easly accessible to radiation. Exposure 
to a small dose causes a diminution in the number of 
cells in the prophase of division, which reaches a 
minimum in a little less than two hours. This is 
followed by a minimum, first of the number of cells 
in metaphase, and then of those in telophase. If 
the dose is very small, the counta then rise to maxima 

ióh may be greater than the normal value, prob- 
ably because cells which would haye divided during 
the inhibitory period are added to cells which would 
have divided in this later period. When the dose is 
increased, this maximum does not occur and the 


proportion of degenerate cells increases. A further 
increase of doge delays the onset of degeneration. 
These observations confirm the view that the effect 
is on the very early stages of dell divisien, and elucidate 
an apparent anomaly m connexion with degeneration. 
If o tions been confined to twelve hours 
after exposure, an increase of dose would have 
See MM Md MEA E 


Control of Nematodes of Horses and Sheep 


CowTINUING his studies of the control of burbate 
nematodes, I. W. Parnell haa tested the lethal effecta 
of ten of the more common nitrogenous artificial 
fertilizers upon the free-living of sclerostomes 
(Canadian J. Res., 15, 127, July 1987). The three 
nitrogenous fertilizers which lost most ammonia when 
mixed with foes were found to be moet deadly— 
pure ammonia water has already been shown to be 
lethal. In general it was shown that’ the proportion 
of fertuhzer to fæces necessary to effect sterilization 
would, in farming practice, be too high to be used 
if all fæces had tobe treated. But in a well-built 
manure heap the bottom and outer surfaces of 
the heap would have to be treated, for sclerostome 
larve are unable to survive the heat of fermentation, 
associated probably with lack of oxygen and harmful 
producta of decomposition, in the centre of a manure 
heap. = 


Amphibia of Connecticut 


.Iw order to help teachers and studenta, biologista 
in schools and colleges, and the plain naturalist, the 
State Geological and Natural Hi Survey has 
published a popular bulletin describing the Amphibia 
of Connecticut Seer Ke Geol. N. H. Survey,’ 
Bull. 57, 1987, - The State harbours ten| 
species of frogs an oe nine species of salamanders 
and newta, and a few spocies have been introduced; 
includmg Neoturus maculosus. The bulletin, praca 
each species, indicates ita distribution, and 
short account of its habitat and habite. Identi 


ii acus Dv © Kéy Wo os see Be dens 
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plates of uncoloured photographic reproductions. 


Parasitic Copepods of the North Sea and Baltic 


Q. M. van OonDa-px LrwT and J. H. Schuurmans 
Btekhoven, jun., give a good account of the parasitic 
in this most useful series (“Die Tierwelt 

der Nord- und Ostsee”, 31, Teil Xo. Leipzig 
Akademische Verlagsgesellsohaft m.b.H., 1936). hah 


` parasites are specially dealt with, and a large number 


of these have been recorded from the aree covered. 
Dr. Stekhoven has recently described several parasitic 
copepods from the Belgian coast (I. Bull. Mus. Roy. 
d Hix. Nat. Belgique, 1936) He worked at the 
physiology of Lepeophihertus, Acanthochondria and 
Lernaocera : & large amount of work has also been 
done by other authors on this favourite group. The 
copepod family Calanids is the only one without 
parasitic species. Even the Harpacticids include, 
according to Bars, a species probably parasitic for 
of ita life on whales, although it 18 not recorded 

m the area. A useful register of species, 214 in all, 
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and their ruins both vertebrate and invertebrate, 
showing the parts of the body 

parasitized. i Ofte brate hoste the Mollusca, 
especially nudibranchs, are the moet numerous, 
coming second, and there are a few in or 

on annelids, echinoderms and tunicates. is section 
of ‘Die Tierwelt” will be very useful for reference 
to those working on the . It is well and clearly 
written, and the illustrations are numerous and well 
chosen. The same part includes Decapoda (Nachtrüge 
und Bea DA AR by H. Balm (X.h.3) and 
Pantopoda (2 htrag) a H. Helfer (XI.a.3). 


Ciliary Currents on Lamellibranch Gills 


Mr. ALASTAIR GRAHAM makes some interesting 
observations on the gill currents of.certain members 
of the Tellinacea (Proo. Roy. Soc. Edin., 57, Part 2, 
No. 8). He has noted previously that the outer gill 
of Solecurtus scopula is peculiar in the absence of'& 
groove along the free edge which is usually present 
in lamellibranchs. He has also shown (1934) that 
Solecurtus is almost certamly related to the Teél- 
lmacea. In his new investigation he finds that the 
ciliary mechanisms of the outer gill agree with other 
members of the Tellmacea (Gari, Sorobicularia, 
Telina) and thus a further argument is produced 
in favour of this relationship. In discussing the 
homologies of the outer gills of the Tellinacea, the 
suthor forward various views, the most favour- 
able, which be appears inclined to support, being 
that the outer gill of Soleowtws is not homologous 
with the outer gill of other lamellibranchs, but is a 
new structure formed from the supra-axial extension 
of the outer lamella. There are, however, certain 
arguments against this view, and the question 
remains unsettled. í 


Effect of Moulds upon Tanning Liquors 

SEVERAL trees growing in the Philippine Islands 
yield liquors suitable for tanning purposes. The betel 
nut, Areca Oatechu, the black wattle, Acacia deourrens, 
kale, Terminals edulis, and kamachile, Pitheoolo- 

are four of the most important trees. 
from them are, however, 
subject to attack common mould fungi, and 
Mesars. Luz Baens and F. M. Yenko have investigated 
their action (Philippine J. Soi., 61, No. 4, 417-428 ; 
Deo. 19360). They found that the activities of the 
eu Penioilum glaucum and Aspergillus niger 
ually reduced the tannin content of 

solutions. A rise in the relative acidity of the liquid 
was ususlly-aocompenied by & large decrease in 
tannin content. Variations m susceptibility of the 
i to attack by the fungi appeared, for extracta 
of betel-nut kernel and black wattle berk were 
susceptible to A. niger, but somewhat resistant to 
P. glauoum, whilst kalumpit bark extract allowed 
P. glauoum to increase more, than A. niger. Both 
moulds would find their way to the liquid when 
natural infection took place during practical tanning 
operations. 


Oceanography of Davis Strait 
AN important contribution to the oceanography of 
the north-west Atlantic is contained in the Scientific 
Results (Part II) of the Marion and General Greene 
itions to Davis Strait and the Labrador Sea 
19028-1031-1933—-1934—1085 (W “UB. 


Treasury Department, 1937. 75 cents). 
most interesting of many conclusions reached is in 


One of the, 
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regard to the vertical distribution of water in the 
Labrador See. The intermediate water between "500 
and 2,000 metres appears to be derived from the 
warm, saline West Greenland current. The bottom 
water is formed by the winter-time chilling of the 
surface, intermediate and deep water in the northern 
part of the Labrador basin in the ares off-shore from 
rapid currents. In that area it seams that convection 
currente oocur down to the bottom. On the other 
band, in summer the bottom water is isolated from 
the cold surface water by the intermediate warmer 
water. Part of the bottom water escapes into the 
Atlantio basin eastward of long. 88? W., and part 
may enter round the southern end of ‘Greenland. 
The report pointe out the necessity for mid-winter 
observations in these seas in order to test this theory of 
vertical movements of water within the Labrador Bee. 


Soil Erosion in the United States 

A WELL-ILLUSTBATHD article by Mrs. E. Huxley on 
this topic in the Geographical Magazins of September 
reveals some striking facte regarding the devastation 
of natural resources by over-cultivation, especially 
in areas of poor soil and steep slopes. It is estimated 
that more than ten per cent of the total land area 
of the United States has lost more than three-quarters 
of ite top-soil and that a further thirty per cent can 
be regarded as moderately eroded. In the Mississippi 
valley alone, 400,000,000 tons of good rich top-soil 
are swept annually into tbe Gulf of Mexico, and in 
that area twenty-five per cent of the cultivated land 
has been stripped down to the subsoil and rendered 
useleas for cultivation. A reduced yield of orope is 
the first sign of soil erosion, and this is generally 
countered by the use of fertilizers, which are, how- 
ever, only & temporary remedy. A change in agri- 
cultural practice is required, and this is being carried 
out in some areas. Terracing, strip cropping, embank- 
ments along contours and other devices are being 
used, but most important of all is the reversal from 
one-ctop cultivation to rotation and mixed 
farming. This, of oe odi reduce the output of 


cash crops and mean a greater uction of live- 
stock products. The tendency will be to put American 
agriculture on a basis of home food otion rather 


than intensive export production. 


Haboobs in the Sudan 


A PAPAR read at the Royal Meteorological Society 
on June 16 entitled ''Hgboobe and Instability in tho 
Sudan”, by J. B. Fi dealt with the cause 
of disturbances that are distinct from sandstorms and 
sand-devils, although associated with moreases of 
wind and an atmosphere unpleasantly charged with 
dust. Recent observations of sand-devils were 
described in NATURE of January 30, p. 201. Rand- 
storms, according to Bagnold, are clouds of flying 
sand that rarely extend more than two metres above 
the ground. The haboob is very much greater in 
vertioal extent than this, contams much smaller 
pertieles and in general structure is very different 
from the slender column of the sand-deviL In this 
paper & detailed description of all the haboobe 
observed in 1936 brings out the main chatacteristics 
of this phenomenon. A sample of dust in a haboob 
at Khartoum was collected with the aid of a pilot 
balloon from a height of 50 feet above the ground 
and it was found that the length of a particle ` 
was generally between 0:01 and 0-07 mm. The 
observed changes of wind, temperature, eto., seamed 
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to indicate clearly that the necessary wind is as- 
sociated with a thunderstorm or at least with a 
eumulo-nimbus cloud and is of the nature of the 
outrushing squall of the thunderstorm. The evapora- 
tion of rain from such a cloud before ib can reach 
the ground was often observed near Khartoum, this 
process being very favourable for the development 
of a high of instability, seeing that the 

descending air in which the rain is evaporating would 
warm up dynamically at only the saturated adiabatic 
lapee-rate, while the environment would have a dry 
adiabatio rate. The instability resulting m the 
cumulo-ni development a to occur near 
the boundary between the -west monsoon and 
the north-east trade winds, and this year was more 
often associated with an advance of the relatively 
cool air from the north than with a northward 
extension of the warmer monsoon wind. Photographs 
_of some of the haboobs showed the advancing storm 
to have & wide lateral extension across the direction 
GE IM seedy cane) ping i Sone UE ing “OF thp sure ot 


a line-squall. 
e eee rhe 
oe of small quantities of the rare metals 

germantum and galium, in cons and due dust has 

known for some time. Sir Gilbert Mo and 
Dr. orn pea otek y unda. 3, 717; 
1987) have recently made a ion 
of Bettiah occi al fue dusm ana dad thet, wit 
the ex ion ‘of certain South Wales coals, all 
oon! some germanium, although the ash from 
Kentish coal contained only & trace. All gas-works’ 
dusts contained both germanium and gallium, 
irrespective of the coal used, and these ftue dusts 
* constitute a valuable potential source of germanium 
and gallium, so that by suitable and probably minor 
alterations in working conditions, a material could 
be obtained which would be much richer in these 
metals than anything hitherto examined. It was 
found that logs of germanium occurs when a coal 
is burnt, so that its presence in flue dusts is explained. 
The method used for the extraction of the 
and galium was the distillation of the volatile 
germanium tetrachloride by heating the material 
with hydrochloric acid in a still, and the extraction 
of gallium trichloride from the residue by means of 
ether. The authors calculate that very large quan- 
tities of germanium and gallum are annually 
disatpated into the atmosphere or discarded as useless 
dust by the combustion of coal. F. Sebba and W. 
Pugh (J. Chem. Soc., 1871, 1873 ; 1937) also describe 
an improved method for the extraction of gallium 
end germanium from the mineral germanite. The 
usual metbod of acid extraction leads to a trouble- 
some separation from copper, iron, lead and xino, 
and the extraction of gallium is probebly incomplete. 
The new method consists in digesting the finely 
powdered mineral with sodium hydroxide solution. 
In this way both the rare elementa are concentrated 
ine operation. The authors also describe the 
pe pao and purification of gallium. '"Oon- 
ditions for the electro-deposition of quantities of the 
order of 10 gm. Gf the: RD ar See 


Carbon-Carban Bond Distances 

L. Pauling and L. O. Brockway, in considering the 
‘dependence of interatomic distances on resonance, 
have assumed that the C-O single bond is charac- 
terized by the distance 1:54 A., as in diamond, and 
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the shorter distances obeerved in several compounds 
have been attributed to partial double bond character 
resulting from resonance. It might, however, be 
questioned whether this interpretation is justified, as 
the single bond radius for aromatic carbon might well 
be different from that for aliphatio carbon. These 
authors have now (J. Amer. Chem. Soo., 59, 1223; 
1987) determined the configuration of thirteen hydro- 
carbons by the electron diffreotion method and have 
arrived at the conclusion that the value assumed for 
the carbon double bond covalent radius, obtained by 
linear interpolation between the single bond and triple 
bond radii, is 0:02 A. too large. They now give 
corrected values for covalent radii as follows : 


Bond (0) N (0) F HB P 5 a 
Bingo `.. 0.77 0.70 066 0-04 1:17 1:10 104 0-00 
Double .. 067 0-61 0:57 035 1-06 1-00 0-95 0:90 
' Triple .. 000 0-55 081 — 0-00 0-93 O88 — 


“In the case of other atoms than the first four, it is 


that the factors converting single to double 
and triple bond distances are somewhat different from 
0-8" and 0:78 adopted in the above table. The curve 
drawn by the authors connecting interatomio distances 
and bond types is somewhat altered. It does not differ 
SRE ek he ee Tp i PE ee 
bond character; in the 
and 100 per cent denn Deed ches 
curve makes it possible to determine bond: type, 
whilst the old one was useless because of its small 
slope. They also show that the curve may be repre-, 
sented by an equation based on a potential function 
for a resonating bond as given by the sum of two 
perebolas, representing single and double bond 


Bright Solar Eruptions and Radio Fadings in 1935-36 
Messrs. H. W. Newton and H. J. Barton have 
produced a very comprehensive paper (Mon. Not. 
Roy. Astro. Soo., 97, 8, June 1987) in which & oom- 
i is made between sudden radio fadings and 
t eruptions E nuuc EN E 
M Ge on thas oP aned calor In 1936 ! 
.r&pidly moreasing solar activity took Jace, 29 clove’ 
anaana df radio füdinus wiih. bright molar eran: 
tions were recorded, and in those cases where the 
origin of the solar eruptions was observed, the radio 
fadings took 7 minutes before the observed 
time of the solar eruption. There is no doubt that 
the fadings are due to a solar agency, travelling with 
the approximate speed of light from a limited part of 
the sun’s chromosphere. e date are insufficient st 
prosint to show any correlation between terrestrial 
magnetic effects radio fadings, and, in addition, 
are insufficient to establish.a tendency for fadings td 
recur in intervals of 27 or 54 days. — 


The Orbit of OZ 79 


"Mz. L. T. S. Syms bas published a paper with this 
title (Mon. Not. Roy. Astro. Soc., 97, 8, June 1987). 
The preliminary orbit was computed by Russell's 
method, largely a graphical one, and then the method 
of Innes and van den Bos was applied for a more 
definitive orbit. The period of this binary is 89:20 
years, the semi-axis major 0-53”, and the inalmation 
+ 51-6°. It is interesting to notice that the elements 

a dynamical parallax of 0-021", as compared 
with e epeotzoopio parallax 0-082" determined 
at Mt. Wilson and the trigonometrical parallax 
0-046” + 008” found at Allegheny. 
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ee: Association at Nottingham on Septem- 


high level sustained, apart from one or two lapees, 
but also for som’ stimulating remarks on the functions 
and character of university training in general which 
merit the attention of a wider audience. 

In his introductory paper, Prof. Baily reviewed 
the scope and subject-matter of the various courses 
at present followed, and urged that for most men 
the training should follow the college course. 
He does not consider that the theory of commerce 
or industry should be, included in the three-year 
curriculum, but should preferably be studied after 

some practical experience has been acquired. It is 
iss deubifel whether e fourth year of study copays 
all students for the time spent. Prolonged study of 
theory may be of slight benefit to students of 
medium capacity and or URS in eo 

employment. Prof. Baily also stressed the value 
a abad eR T AS GERD 
some manual training gives as well as the closer 
contact with the workmen. The latter, rather than 
the acquisition of manual skill, are the most valuable 
resulta of manual training. 

Dr. W. Jackson, who presented a joint peper with 
Dr. A. P. M. Fleming, stressed the need for & mare 
effective co-ordination of the resources of the univer- 
sities and of industry, The task of educating and 
trainmg for engineering careers those who will 
‘ultimately occupy positions of high technical and 
administrative responsibility is a joint responsibility 
between the universities and ‘industry, and Dr. 
Fleming and Dr. Jackson pleaded for a broader inter- 
pretation of industry's share in this responsibility. 
They made the somewhat revo 
that the 

ility of training such men for the 

try as a whole, and that the smaller concerns 

d ng longer recruit direct from the universities. 
The tendency to include industrial administration 
and an imoreasing amount -of specialized techno- 





logical information in university courses was again - 
criticized, Dr. Jackson pointing out that ` 


adversely 

this overloading or undue specialization is detri- 
mental to their educational value. pd MER for 
independent reading and and the exercise 
of originality, may be unduly restricted, and too 
high a premium placed on memory and the ability 
to reproduce information in the exact form in which 
it has been communiceted in the lecture. The under- 
GPrencourags intensive spent. o o 

intensive 


industrial firms to undertake, eia 
m in n hair with adjacent colleges, 
systematic instruction in the i 
aE ety Pacis with Aen tes 
facilities for combined practical and 
eae satay training could be made available on a wide 
soale, the opportunity for a.liberal education at the 
university and the effectiveness of the overall training 
could be inareased considerably. Moreover, if released 
from technological obligations, the universities could 


branches of e xor 
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lutionary suggestion 
industrial organizations should &ooept. 


. A Universities and Education 
HE discussion in Section G (Engineering) of the -do much to stimulate in the embryo engineer the de- 


velopment of broader interests and pertieipation in 
wider flelds of activity. If are to make 
their full contribution to the solution of the complex 
problems of modern life, their mteresta cannot be 
limited to technical matters, and the opportunities 
for humane studies and for participation in the 
corporate life of the university are two of the most 

important attributes of & university education. 
Finally, Dr. Fleming and his colleague, referring 
to the universities and industrial research, urged that 
men of outstanding ability should be given the 
opportunity to réturn for one or two years to an 
appropriate university, either at home or abroad, to 
learn more effectively the method and art of research 
and to enhance their fundamental scientific know- 
ledge. A regular stream of such men from industry, 
endowed by adequate joint scholarship provision, 
would exercise a very stimulating effect on the 
research and teaching activities of the universities. 
In ‘addition, the engineering departments of the 
universities have an excellent opportunity for co 
ive research with the physica, chemistry and 


operative 
^ metallurgical departments on borderline subjecta in 


which industry is keenly interested but which an in- 
dustrial research may be unable to tackle. 
Industry should also afford facilities in ite resoarch 
laboratories for members of university staffs to carry 


- out or supervise supplementary work beyond the scope 


of their financial resources, thus assisting them to 
keep in touch with outstanding industrial problems. 

Many of the pointe made in these two papers were 
strongly endorsed in the discussion which followed. 
In & written communication describing the training 
of engineer reoruite for the Post Office service, Sir 
George Lee referred to the stress laid on personality, 
judgment and character in candidates rather tban 
on technical knowledge, and emphasized the impor- 
tanoe of a wider cultural education with, if posible, 
two foreign languages. A general education which 
equips the engineer to take some part in everyday 
affairs is much to be preferred to the present over- 

iali education. 

Mr. 8. V. Goodall, who dealt with the Admiralty 
system of recruitment and training for the Royal 
Corpse of Naval Constructors, referred particularly to 
the Admiralty’s efforts to obtain university graduates 
who have not had any experience in shipyard work 
but have attamed a high standard in mathematica 
and naval construction. 

Sir T. Hudson Beare, after emphasizing the value 
of instruction in design as affordi & means for 
expreesing creative ability, asserted the funda- 
mental task of the uni ity is to turn out trained 
minds able to absorb knowledge readily later on in 
life when left to their own resources, and to take 
their proper place in the life of the nation. The only 
specialization at a university should be specialization 
in the fundamental principles of the science. Mr. 
H. A. Ward, of Messrs. Rolls-Royce, Ltd., described 
8 recent experiment in the employment of university 

which is giving promising resulte, and 
Prof. C. H. Bulleid endorsed & number of Prof. 
Baily's and Bir Hudson Beare’s remarks regarding 
premature ialization and the place of university 
training. Prof. E. W. Marchant also strongly endorsed 
the value of & university training for an engineer, 
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perticularly the im of association 
with o Studente, and paid tribute to the work 
done by Dr. Fleming to hp nnus the employment 
of university graduates in ind 


importance of concentration upon fundamental 
principles. and humanitarian studies in a university 
training, while in regard to research ib was pointed 
out that the greater expensivenees of 


engineering , 
research, as compared with research in the physical 


sciences, is often & great to the universities 
ini such work. Prof. R. V. Southwell suggested 
that the time is ripe for & drastic revision of engineer- 
, ing curricula, and & further dpeaker urged an inquiry 
A the whole question of scientific education, with 
the view, among other things, of eliminating the 
overlapping which at present existe between the 
technical schools and colleges and the universities. 
The educational functions of the university were 
also touched upon from a different aspect in dis- 
cussions before Section L (Educational Science). 
Incidental reference was made to the of the 
university in the discussion on education for the 
community on September 8, although Prof. A. M. 
Carr-Saunders did not present his paper on this 
subject. A special session on September 6 was, how- 
ever, devoted to the educational function of the 
university. Sir Richard Livingstone, who opened - 
the discussion, took as his main theme the need for 
& new type of adult education which the universities 
SUPE eee 

the university sends out graduates with a 
thorough mentel training and a background, it has 
done what 1t can to prepare them for life. When, 
however, education ceases at the age of twenty-two 
or twenty-three years, in our swiftly changing world 
& man is very liable to lose intellectual energy 
the time he is forty and fail to keep up with 
knowledge. Sir Rishard urged that everyone 
in routine or practical work, especially if he oocupies 
a directing or controlling position, needs periods of 
systematic study to refresh, re-equip and re-orientate 
his mind. There is no occupation or profeasion in 
which the resumption of systematic education in later 
` life would not be profitable, and there are few who 
MPa eee Already in medicine 
and in teaching, refresher or vacation courses are 
being arranged, and Sir Richard referred to experi- 
menta in the same direction in civil and local govern- 
ment service. The Oommonwealth Fund awards 
three fellowships for Mn Beide eds deseas 
civil servants to enable them to oerry out inquiry 
or research on problems akin to those which come 
within the scope of the Department in which they 
are serving. A summer school m colonial admimistra: 
tion has been organized by the University of Oxford 
with the t and help of the Colonial 
Office and Colonial Governments, in which detailed 
problems Ee an ee ee n 
wide general and comparative setting. A third 
instance is the growing practice of granting officers 
leave for part-time study in such courses as the . 
diploma course in public administration at Oxford. 
This type of adult education, which enables the 
student to place his special subject against the back- 
Ee mM oe eu 

the universities, and an extension of the practice 
of seconding promising officials for systematic study 
at the university would do much to break down the 


dangers which routine oontinually threatens. More-" 


over, this practice would tend to remedy the serious 
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‘neglect of the social aciences. Bringing back to the 
in this way the civil or municipal servant, 

the medical or other professional man and the business 
man, with the first- knowledge of social condi- 
tions which they possess, would not only add to the 
date on which the social sciences depend and stimu- 
late the cross-fertilixation of theory and practice which 
is such a fruitful source of advance, but also assist to 
prevent disastrous mistakes in the study of these 
sciences, which aim at directing the policy of Govern- 
ments and the conduct of millions of human beings. 
The functions of the universities in regard to the 
social sciences were discussed in still detail 
by Prof. M. Ginsberg, who co the divorce 
of the teaching of the social sciences from that of 
social philosophy. This separation is the more un- 
fortunate because the problems of deepest intereat 
to layman and student alike are those in which 
questions of value and ions of fact are closely 
interwoven, and to see EDD relation 
is of the most vital M aporianae. training at 
present provided in the universities is not well 
calculated:to achieve this object, for studenta, while 
trained in marshalling and correlati facte, have no 
parallel experience in weighing or in dis- 
en: values in complex social situations. Social 
science has two functions to fulfil, both of special 
relevance and urgency at the present time. The 
first, or critical function, is concerned with the pre- 
suppositions or assumptions underlying common- 
sense and scientific thought about social phenomena 
and with the nature and validity of the methods 
employed im in ig them. It is urgently 


necessary that philosophy should attempt to provide 
a critical apparatus for and evaluati 
the methods and by the social 


ceptions from.which a synthesis of the social sciences 
may proceed. A philosophical analysis of the von- 
ceptions of social change, which are in fact employed, 
for Huge in the different social sciences, would 
Bey, in i the present odnfusion. 
imilarly, a ngon could do much to guard. 

against confusions which may arise out of misunder- 
aaiae esc dh (eee oh serie ct ane lace 
,and the relations between necessity, freedom and 
law. The relation between purely deductive studies 
and the more conarete or inductive handling of 
economic date also requires elucidation. 

That funotion of social philosophy which is con- 
cerned with the problem of values is,. however, of 
even greater importance to-day and Prof. Gins- 
berg considers that in economic questions the moral 
issues involved at present most urgently require 
clarification. In many cases our moral j 
of particular institutions would be transformed if we 
had fuller knowledge of the ends actually attained in 
relation to the ends they are mtended to serve. The 
effective handling of social problems involves a 
synthesia, but not & fusion of social science and social 
philosophy, and co-operation is even more important 
in the teaching of political science and especially of 
international relations. The neglect of 
philosophy is due partly to little attention 
devoted to social problems by philosophers, and 
particularly to the failure to bring the teaching of 
ethics into relation with present needs. Prof. Gins- 
berg considers that great changes are ired in the 

I Se orator osophy 
if the universities are to make their righ mue ed 
tion towards the rational ordering of society. 
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National Smoke Abatement Society 
ANNUAL CONFERENCE AT LEEDS 


HE ninth Annual Conference of the National 

Smoke Abetement Society was held in the 
Philosophical Hall, Leeds, on October 1-2. The 
morning session on October 1 began with the annual 
eee Oe poe during whioh Dr. H. A. Des 
Vosux delivered his presidential address, which was 
entitled “Idealism”. 

After reference to the high ideals of cleanliness, both 

and civic, possessed by the ancients, and 
to the lack of hygiene in the Middle Ages, Dr. Des 
Vosux passed on to consider present-day standards. 
He asked whether we can pretend to-day to have 
recovered the ancient Greek ideal of clean and open 
cities. We still tolerate slums in our midst; we are 
yet content to live in cities periodically blotted out 
by fog and permanently wasted by sulphur-bearing 
fumes. Were citizen an idealist, the City 
Fathers would have the authority and could exercise 
the to clean the here. 

Prof. R. W. Whytlaw-Gray (University of Leeds) 
presided over the discussion on lanning and 
smoke abatement which followed, iet penc referred to 
resulte of recent research on the nature of atmospheric 
pollution. All smokes are in the process of natural 
coagulation, and the form of the deposit from polluted 


probably affords the best means of assessing the 
injurious nature of polluted air, and it seems that fine 
particles, for example, of radius leas than 0:5 u, are 
le for the harmful effects. Such 
Pa T ee ee 
of the solid matter in Leeds air. 
' Papers on town p bud nike: Bbetoment 
‘were then read by Mr. J. E. Aofleld (city engineer 
and surveyor, Leeds) and Mr. C. Gandy, of Manchester 
(chairman of the Exxecutive Committee of the Society). 
Mr. Acfield discussed the doubts which exist regarding 
the possibility of creating &mokeleas zones under 
existing planning The sections of the Act 
relating £i Sontag’ aproar to mean thas anfortercapt 
of restrictions on preeent users regarding the fuel 
to be used would involve payment of compensation, 
and asked what poesibility there is of action bemg 
taken under these conditions. Speaking of the present 
ition in Leeds, he said that in the case of 27 
of any magnitude erected in the central 
area since 1, 1930, the type of fuel used for 
central heating is in 18 cases cake, 3 coal, 5 oil and 
1 gas ; and in all cases where the fuel for cooking is 


Subject to compensation, it would probably have 
‘achieved little more and might have been at oon- 
siderable cost to do so. In a light industrial zone 
adjoining a large rehousing area, however, the Cor- 
poration has insisted on smokeleas methods of gener- 


ating power. There are now 4,200 houses 
pe lates with ooke-burning ite an 

ply the qur of ocka x used the 
tenants is orably small for the 12 


months ending in June 1997). 


Mr. Gandy said that the time has come to consider 
the smoke problem as an integral of the task 
of the tawn planner. Present restrictions on amoke 
emission are practically oonfined to smoke ; 
attention should now be directed to the control of 
non-industrial amoke. He put forward & strong plea 
that legislation should be established empowering 
local authorities to make by-laws or schemes under 
which the emission of would be declared a 
statutory offence in certain areas selected for that 
purpose. He gave reasons why the central areas in 
many cities would probably prove most suitable for 
selection in the first instance. 

The two papers provoked a lively discussion, in 
which the need for appomting specially ires 
whole-time smoke inspectors was emphasized. Duties 
in this respect usually fall to the already overworked 
inspector. Whilst an educational campeign 
general publio is obviously required, it is 

that the local administrators should be 
the fest £6 be ináde ‘smoke-conscious’. 

In the afternoon seasion, devoted to the discussion 
of the reports from the regional committees of the 
Society, opinions were divided regarding the necessity 
for further legislation to advance the cause of smoke 
abatement, but it was suggested more than once that 
the fullest use is not being made of existing powers. 

On October 2, Mr. Arnold Marsh, general secretary 
of the Society, presented a report on behalf of the 
Executive Committee on “Education and Smoke 
Abe ". Prof. J. W. Cobb (University of Leeds) 
who- presided, referred to the prime necessity of 
arousing the lic conscience to the harm done by 
smoke. For this ib is necessary to look to education 
all the time, to education of different ea, all seek- 
ing the same end: the efficient of fuel 
for the generation of heat, light and power with the 
minimum of atmospheric polluti ; 

Mr. Marsh streesed that information on the value 
of a pure atmosphere should be given in schools. It 
need not form an additional subject, but appropriate 
Greota ot ib should Le duoctporeted dike the acetal 
course of such subjects as hygiene, domestic eoonomy 
and general or elementary science. He outlined the 
contents of booklets which might be distributed to 
Pie ee 

In the ensuing discussion, Dr. F. A. Mason, 
senting tha Board af Hducatión, said that tbe children 
must be made conscious that the veil of fog and murk 
which prevents their enjoying the weloome warmth 
and health-giving rays of the sun is not an act of 
Nature but of man’s own handiwork. The Board of 
Education is quite prepared to favour the intro- 
duction of some instruction on the smoke evil. 

The views of a science school-teacher were ex- 
pressed by Mr. Pixton, who said that smoke abate- 
ment is an excellent subject for the school curriculum 
and offers scope for interesting and informative 
experiments. He that in pressing for the 
introduction of the ject into school courses, the 
co-operation of the tanhen unions should be 
secured. A. L. ROBBETS. 
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. Larvæ of Decapod Crustacea * 


RE Se oiriin to the study of the decapod 
larvs of the “Discovery” expedition deals with 
the Stenopidea, ‘Aimphionides and Phyllosoma. The 
whole collection ie so large that the easiest and beat 
way to treat it is by taking the groupe separately 
irrespective of systematic order. The three sections 
chosen are of peculiar interest, and their elucidation 
has entailed an enormous amount of labour, eminently 
worth while. 

Most of the plankton samples were taken far out 
to sea, and one of the features of the collection is the 
abundance of late larves, whilst early larve are com- 
paratively soarce. For this reason, it is rarely possible 
to complete a life-history of any form. In Part 1, 
Btenopidea, the author was fortunate in obtaining 
larves hatched from the egg of Stenopus hispidus 
fram Bermuda (previously somewhat inadequately 
described by Brooks and Herrick), which has enabled 
him to recognize later larvie and to establish certain 
generio characters. Two further species (presumably) 
of Stenopus are described and six more belonging to 
the Btenopidea, and a key is given to the stenopid 
larve described. 

Part 2, on the Amphionidse, ia of special interest, 
for Amphion i is & form which has led to much con- 
troversy both as to its systematic position and as to 
whether it is & larval or adult animal. There can be 
now no doubt that the oldest specimens known are 
immature, and Dr. Gurney is almost certainly right 


referring : 
and Heider had previously suggested). 
it is a oarid, then he believes that the only known 


genus to which it can be referred is Amphionides, 
three specimens of which were found in the ''Dis- 
oovery" material, from a depth of 2,500-2,700 
metres. This most extraordinaryedecapod is so 
tender that in all instances known it is much damaged; 
but & construction of one of them certainly shows a 
distinct likeneee to Amphion. Zimmer, who first 
described Amphionides, regarded it as a larva and 
observed that it closely resembles Amphion. Dr. 
Gurney remarks that he might have gone further 
and claimed it ag an adolescent post-larval stage in 
the development of that crustacean, for, as he shows, 
Amphionides is certainly & post-larval form. ` All 
this is most interesting and suggestive. 

Part 3 deals with the Phyllosomas, and hare the 
work is remarkable, for no fewer than four hundred 
speomnens have been examined and measured, and 
about a dozen forms recognized. No series, unfor- 
tunately, is complete, and no very early stages are 
present. Nevertheless, generic larval characters are 
described which distinguish Palinurus, Panulirus, 
Jasus, . Soyllarus and Soyllarides and, probably, 
Palkinurellus, Thenua and Porribacus. A very large 
amount of information is given in connexion with 
these Phyllosomas which will help enormously in 
future work. 

This firat section of the expedition’s decapod 
larve promises well for future perte. 


Oommen, Colonia Coe 12, 377-440. Issued Discovery 
Office, v, sialon, on baliat of the Goveramant of 
Falkland Islands, Larve of 10e 


N- Bieno padon Erg (arc (3) Phyllosoma, 


Robert t tbe Umversity Press, 1936) 


Forestry in Great Britain 


HE of the afforestation work being 
T Sere ou by the Forestry Commission m 
Great Britain for the year ending September 30, 
1935, is detailed in the sixteenth annual report 
(London: H.M. Stationery Office, 1936). During the 
year, the of work was that laid down by 
Government at the time of the financial orisis of 
1931. In January 1935, the Commissioners reported 
to Government that it was desirable to review the 
position generally and to extend the current five- 
year programme, so that the work might be organized 
to the best advantage. 

The Commissioners consider that a steady develop- 
ment is preferable to & sudden large increase of work 
which might lead to waste. They there- 
fore: (1) that the acquisition of land and the supply 
of plante should be speeded up ; (2) to work up the 
annual planting programme from 21,000 acres to 
30,000 acres over the next four years; (3) to con- 
tinue expanding the programme up to 46,000 acres 

annum. Of interest are the remarks made upon 
Fubilee forests, unemployment training camps, 
national forest parks and home timber trade. 

With the permission of the late King George V, 


pa 


three forests have reoeived Royal designations to 
commemorate the jubilee, namely, the King's Forest 
in Suffolk, the Coed-y-Brenin (the King’s Forest) m 
Wales, and the Queen's Forest in the Caimgorms. 
In co-operation with the Ministry of Labour, sites 


of training campe and work such as road-making, eto. 
have been provided. During the year there were in 


campe were distributed at different centres through- 
out Great Britain. 

The question of the formation of national parks 
has been under consideration by various bodies and 
individuals for some years pest. The Commissioners 

appointed & committee, under the chairmanship of 
Sr John Btirling-Maxwell, to consider a speciflo 
example. The Commissioners have already, as a 
result of their land purchases, & considerable area of 
unplantable land. e Committee took a Scottish 
example consisting of unplantable land m the Forests 
of Ardgartan, Glenfinart, Benmore and Glenbranter 
in the County of Argyll. This area, inoluding the 
adjacent Ardgoil Estate belonging to the Glasgow 
Corporation which the Corporation is wiling to 
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bring into the scheme, extends to 100 square miles 

and has now been earmarked as a national park to 

be used for cam the youth movement body, and 

so forth. have been obtained to provide 

camping sites, alpine huts and for the acquisition of 
House and policies. 

A record is being prepared of the exceptional May 
frosts of the year 1935, which did a serious amount 
of damage in different parte of the country. The 
chief frostas oodtrred between May 13 and 19. The 
record of the susceptibility of the numerous species, 
conifer and broad-leaved, given in the report oorre- 

with ious stetistiog in this matter. 

During 1985, the question arose as to whether 
afforestation could be of use in assisting the Special 
Areas. As & result of in igations, it has been 
found that a certain amount of land could be pur- 
chased for forestry purposes within fifteen miles of 
oertam Special Areas, and that, as a preliminary, 
1,000 forest workers holdings could be established 
and a certain amount of work provided. Grants have 
been made by Government both to speed up the 
afforestation programme and to assist the schemes 
in connexion with the Special Arees. , 

The information on the 1934 seed orope is of interest. 
During that year, the Sitka spruce crop was only 
moderate in Canada and the United States, and there- 
fore the Commissioners (and others) were unable to 


eiue ecce ar puli gps Douglas fir was good 
and Japanese seed abundant in Japan. In 
Europe, Norway spruce, European larch and Corsican 
pine were not too plentiful. Oak seed was in fair 
quantities, but beech was scarce. Of home-collected 
seed, the supplies of the chief forest species were 
sufficient to abundant. 
Of the net total area of land acquired by lease, feu 
and purchase in Great Britain to September 80, 
498,146 acres were classified at the time of acquisition 
as plantable, and of this area 801,183 acres (60 per 
cent) were in England and Wales and 197,013 acres 
(40 per cent) in Sootland. In addition to the above- 
(mentioned areas, Crown woodlands extending to 
about 120,000 acres (of which some 60,000 acres are 
plantable) have been transferred to the Forestry 
issioners. The total area of land in the Com- 
missioners’ control thus approximated to 929,000 
&oreg. 
The Commissioners’ seventeenth report for the 
year ending September 80, 1036 (London: “H.M. 
Stationery Office, 1987) recently issued, shows the 
progres made. The Argyll National Park was 
inaugurated and a camping ground, car park and 
buildings for the use of campers were formally 
opened at Ardgartan. The question of instituting a 
similar park im Wales is now under consideration. 
The Special Area afforestation scheme received the 
sanction of Government and the Commissioners were 
authorized, as & first instalment covering three years 
and largely as an experiment, to acquire and begin 
to plant 100,000 acres and to establish 500 holdings. 
These plans were made public in February 1986 and 
the remaining months of the year under report were 
concerned with the preparatory work—acquisition of 
land and steff and provision of the necessary trees 
for planting purposes, Steps were being taken to 
.cul&tvate a larger area of nursery ground. By May 


Owing to the wet year there were fewer fires. The 
total area of land under the Commission amounted 
to 954,500 acres and the area planted to 206,452 
acres. 
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Science News a Century Ago 
The Franklin Institute 

Tux fifty-fifth quarterly meeting of the Franklin 
Institute, Philadelphia, was held on October 19, 
1887, when the usual quarterly report of the managers 
was read. Although the period covered by the report 
had not been marked by any new undertakings, the 
several sub-divisions of scientific and practical sub- 
jects had been encouraged with all the means at the 
disposal of the Society. 

The interesting investigations on the cause of 
explomons of steam boilers had been concluded and 
the Government and the community had been put 
in possession of the results of the experimenta and 
of ample directions tending to prevent the occurrence 
of accidents. The final report of the committee on 
the value of water as a moving power -was expected 
to be ready shortly. The experiments made under 
the authority of the Institute were of the moet 
perfectly practical character, and the application of 
a sound theory, deduced from practical resulta, 
would be put at the command of those interested. 

The committees on science and the arta had 
sedulously prosecuted inquiries desired by inventors 
and others; the department of instruction had 
arranged for regular courses in chemistry, natural 
philosophy and mechanics. In addition to the usual 
augmentation to the library, “about one hundred 
volumes have been received from our esteemed 
member, Professor Bache, President of the Girard 
College, now in Europe. These books have been 

out of a fund placed in the hands of Dr. 
Bache by the subecriptions of the members, and 
have been selected by a mind distinguished by ite 
discrimination and devoted to practical science... .” 


Launch of S.S. Liverpool 


Ox October 18, 1837, the wooden paddle-wheel 
steamship Liverpool was launched in the Mersey. 
The largest vessel built at Liverpool up to that time, 
she was constructed for Sir John Tobin, but became 
the property of the Transatlantic Steam Ship Com- 
pany. She was built by Humble and Milereet, and was 
235 ft. long, 86 ft. beam and about 1,150 tons. Her 
engine, made by Forrester and Co. at the Vauxhall 
Foundry, had two cylinders, 75 in. diameter and 7 ft. 
stroke, and was of 468 horse-power. She is said to have 
cost £45,000. The Li was the fourth of the 
steam veesela by which, in 1838, regular steam oom- 
munication was maintamed with America. The 
Sirius and Great Western made their first passages 1n 
April 1888, and the Royal William first crossed in 
July 1888. The Liverpool sailed from Liverpool on 
October 22, 1838, had to put into Queenstown, and 
finally reached New York on November 28. Her 
return voyage began on December 6 and ended on 
December 21. 


Civilixation and Insanity 

Tum Gazeiie medicals de Paris of October 21, 1837, 
contains the following information: At a meeting 
of the Academy of Sciences on October 10, M. Brière 
de Boismont dealt with the different countries in 
which he had been able to obtain information as to 
the figures of insanity. ‘What we have shown," he 
said, *'gives us the right to regard i ity as a product 
of civilization. We have seen it ita greatest 
development in the most enlightened nations, 
diminish as we penetrate into despotic governments 
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or into recently emancipated countries and disappear 
almost entirely when our researches have taken m 
any savage people." M. Brière de Boismont then 
submitted tables ahowing the number of the insane 
in the principal European capitals with the popula- 
tion of each capital and the population of the different 
European countries and New York State, with the 
number of insane interned in each country. 


Encouragement of Vaccination 
Aw editorial in the Lancet of October 21, 1887, 
contains the following information and suggestion : 
“At the last meeting of the Royal Academy of 
Medicine, Paris, there were distributed by order of 
the French Government for the encouragement of 
vaccination rewards of £60 to three medical men who 
had shown themselves most active in the propagation 
of that inestimable benefit during the course of the 
ing year. Four gentlemen received handsome 
gold ; and no lees than a hundred persons 
were rewarded with silver medals. It would be 
highly desirable that our own Government should 
adopt some similar method of enoour&gement. 
Numerous accounts from correspondents inform us 
that small-pox prevails to a very great extent in 
some of the rer districts, where we are sorry to 
say, vaccination seems to have been neglected in a 
deplorable manner”. - 





University Events 

BrimgurNGHAM.—At ite last meeting the Council of 
the University was informed that the vice-chanoellor 
and principal (Sir Charles Grant Robertson) had 
planed hi red ion in the hands of the pro- 
chancellor (Mr. Walter Barrow), so that in acoordance 
with the statutes of the University it may be oon- 
sidered at a meeting of the Court of Governors, 
whioh will have before it also the nomination of Dr. 
Raymond Priestley, of Melbourne, as his succeasor. 


Oxrorp.—At Merton College Dr. G. M. B. Dobson 

has been elected to an official fellowship and Prof. 
R. Campbell Thompson, formerly research fellow, to 
@ professorial fellowship. 
Simon Flexner (George 
) and Dr. J. A. Gunn (on 
appomtment as director of the Nuffleld Institute of 
Medical Research) have been elected to super- 
numerary fellowships. Dr. J. H. Burn has been 
elected to a professorial fellowship and J. St. L. 
Philpot, formerly tutorial fellow, to a senior research 
fell ip. 

Dr. A. A. Bake, of the University of Utrecht, has 
been appointed to a senior research fellowship at 
Brasenose College for research on the religious songs 
and music of India. Dr. Bake is working under the 

idance of Sir Rabindranath T He has already 

engaged in research in Tuba on the Sanskrit 
theory of music and the folk-music of India in 1925—29 
and 1930—84. 


RgAprNG.—fBir Samuel Hoare has been elected 
Chancellor of the University and will be installed an 
November 29. 


Br. Anpamws.—At a graduation ceremony on 
October 8 the honorary degree of LL.D. was con- 
ferred upon Dr. W. T. Calman, former president of 
the Linnean Society, and keeper of the Zoology 
Department of the British Museum (Natural History). 
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Societies and Academies 
i; Pari 
Academy of Sciences, August 9 (C.R., 205, 345-880). 

Lour s pnm Baoanm: The quantification of the 
fleld in the theory of the photon. 

Pines LujAY: The general characters of the 
acceleration of gravity in the Levant. A map of the 
countries of the Levant under Freffoh mandate is 
given, showing the anomalies in the value of g. 

CraniEs EDGAR WINN : Some reducibilities in the 
theory of charts. 

LusowxiR TaGHAKALOFF: A problem of Laguerre 
and ite generalizations. 

Raymond JaoQumsson: The variations of the 
internal friction of solids under the influence of 
thermal and mechanical treatments. The influence 
of a traction. 

SANTIAGO ANTUNEZ DH Mavoro: The charge 6 
of the electron and the materialization of the photon. 

Mun. Ieina Mamor and Conerant MrmuL: The 
ionization of the re of the ionosphere. A 
theory is proposed on the ionizing action of 
the sun varying with the latitude: this is regarded 
as explaining all the known facts. 

Junss Farnmau: The speotrographio study of 
the conductivity electrons in the alloys of magnesium 
and aluminium. 7 

Jaan BHRNAMONT and Mioma Maaar: A new 
method for ing isotopes. 

ANDRÉ DanrgRNE and LADISLAS GOLDSTEIN : The 
new transformations produced at low temperatures 
(frigadreactions). Correction of an error of printing 
in note of August 2. 

Atreap Rais: The measurement of the angular 
domain of reflection of the X-rays in polyorystalline 
substances by a new statistical method. 

Jaoquas Gusmer: The indirect experimental 
verification of the logarithmic inorease of wind 
velocity starting from the ground. The method is 
based on the quantity of hoar frost deposited on a} 
vertical rod exposed to the wind. P 

Masos Avm: Experiments on the role of the 
complex digestive tube plus non-outaneous meso- 
dermio tissues, in the regeneration of the head in 
worms. 

Lours GannrmN: The masculinizing action of 

testosterone propionate in the differentiation of sex 
in Rana temporaria. 
Bunsaup Laray and Gur 
Poummavu-Dutitta: The regreasion of the papilo- 
epithelioma of the rabbit (Shope’s tumour) under the 
action of colchicine. 


August 18 (C.R., 205, 881-396). 

Martı Fuasge: The structure of the order of 
statistical series of the exponential type. 

AUGUSTA Gossarims: Study of the hydrolysis of 
solutions of cobalt chloride. 

V. M. Mrronoviron and Q. Stmyanoviran: The 
reduction of glyoeridee by the Bouveault and Blanc 
method. 

Romar Guy Waewae : Cryptogamy and phyto- 
geography. z 

Tura E Teanonea and Mus. SIMONA SYNEPHIAS | 
The relative participation of the proteins and lip. ‘$ 
in meeting the energy losses in starvation. 

Mirs. Diewa Van Stork and Rorawp Leroy: 
Folliculin and dibydrofolliculm in the urine of 
pregnant mares. 
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Rome 
National Academy of the Lincei (Atti, 25, 75-100; 1937). 
G. BANBONX : Ceearo's summability of the Laplace 
series. = 
B. Fowa: Propagation of movement in threads. 
Q. Procanpr: Molecular spectra and spectroscopic 
analysis (6). Detection of samarium. 


A. C. Buance: Hippopotamus fauna and palsolithio 
industries in the its of the littoral grottos of 


Monte Ciroeo. Grotto delle Capre (1). Grotto del 
Foeselone (2). 

L. Carpraxo: Investigations on the glyoolysis of 
the retina. 


Atti, 25, 101-144; 1937. 


G. Rovagzmro: New teotonio synthesis of the 
western Alpe. 

R. Canapso: Systems of lines of a surface which 
are invariant with respect to a transformation for 
a W oongruenoe. 

I. Pora: Asymptotic transformations of oblique 
curves. 

G. Sastom: Translo-circulatory current in presence 
of an aro of circumference with an eccentric source. 

O. ZANABOMI: General proof of the principle of 
De Baint-Venant. 

L. Lasooomrra: Potential energy and curvature 
in gravitational flelds. 

A. lawnurLr and E. Born: Orystal structure of 
the compounds of the rare earths with the metalloids 
of the fifth group. Nitrides of lanthanum, cerium and 
praseodymium (2). 7 

B. L. Vaxrmrri and P. Dnuvruss: Configuration 
of olivil and of iso-olivil. 

F. CmpRANGOLO: Amilase activity of the adipose 
tissue. 

A. CaviwATO : ‘Valentinite from the Ballao mime. 


. Sydney 
Royal Society of New South Wales, August 4. 


T. G. Room: The virtual genus of a curve with a 
multiple point. 
8. J. HAZLNWOOD, G. K. Hucuas, F. LroNs and 


acetonylaoetone, and 37 new N-substituted 2: 5- 
dimethyl pyrroles described. Pyrroles could not be 
obtamed from o-nitraniline, tribromanilme, methyl 
anthranilate or o-ammobenzamide. On the other 
hand, anthranilio acid reacts readily to form N-o- 
carboxyphenyl-2 : 6-dimethy] pyrrole. Methyl an- 
thranilate fails to form pyrroles with ethyl 
Pe E and with phenacylisevulinic 


s K. Hugs and F. Lions: Derivatives of 
catechol ethers. ^ Attempta to sulphonate 
vatechol di-n-butyl ether led to dealkylation. Hence, 
~me reactions of catechol di-n-butyl ether and 
catechol di-n-amyi ether have been studied in com- 
m m veratrole. The higher ethers and 
to behave normally exoept in 

presence of io acid or chlarosulphonio acid. 
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K. J. Banprok and F. Liows : Derivatives of 6 : 7- 
dimethoxybenzoparathiazine. Treatment of 1- 
sulphydryl-3 : 4-dimethoxybenzene in alkaline solu- 
tion with chloracetic acid gives 3: 4-dimethory- 
phenylthioglyoollio acid, which nitrates in cold glacial 
acetic acid to 2-nitro-4 : dimethoxyphenylthioglyoollio 
acid (I), but in the hot is converted into 2-nitro-4 : 5- 
dimethoxyphenylsulphoxide acetic acid (II). Both 
I and II can be oxidized to 2-nitro-4 : 5-dimethoxy- 
phenylsulphone acetio-acid (III). Reduction with 
eed Ioh uud ee 
6 7-dimethoxybensoparathiasins and of gives 
3-ketodihydro-6 : 7-dimethoxybenzoparasulphazone. 


Tokyo 
Imperial Academy (Proc., 8, No. 7, July 1987). 


Guwwvo Oxo: Subhakara-simha’s Rta-samgraha. ` 
“Com i of Truth” introduced into China by 
tbe Indian priest Subhakara-sinhha (716—735). 

Tapao Dor: Researches in the Japanese language 
made by the Jesuit missionaries in the sixteenth and 
seventeenth oenturies, Grammatical and lexico- 
i ae n 


AxrrSUGU KAWAGUGHI: Theory of oonnexions in 
a Kawaguchi space of higher order. 

Umar Mrwawr: An extension of the Phragmén- 
Lindelóf's theorem. 

Sau Iams: A theorem of Beurling. 

Jurom Osara and Evuzi KoBAYASHI: A direct- 
reading pitch recorder and its applications to music 
and speech. Apart from recordmg simultaneously 
the intensity of sound and pitch variation in music 
and speech, it is suggested that the apperatus de- 
scribed can be used for industrial purposes, such as 
determining the, number of revolutions of a rotating 
machine. . 


HaxrARO NAGAOKA and Tsuxsro Ikmna: Mag- 
netio variation during an explosion of Asamayama, 
and its mechanism. During the eruption of the 
volcano, io disturbance, mechanism of ex- 
ploeion, tilts and role of water were studied. 

Naour Mryamm: Resulta of re-levellmg in 
Kytsyf, Japan. During re- i details of the 
chronic deformation which is takmg place were 
examined. 

Medii. .Kruuna : An improvement on 

(mixed solvent process) and the 
aHan Gf arühotbloforcs eter, Several new tri- 
nucleo carbocyanins were synthesized by the mutual 
actions of orthothioformic ester with cycloammonium 
quaternary salts. 

Fumio HrgATA: Rigidity and constitution of a 
thermo-reversible gel. 

Yasuo Tazawa: Splitting of glycyl glutamine acid 
anhydride by means of crystalline trypsin. 

jee ue A new equilibrium 

the system Fe-C (see Natunm, 140, 462; 

BawBHr Imar: An edible Mongolian fungus, 
‘pai-mo-ku’. This proved to be a new species of the 
genus Tricholoma, and the name T. mongoloum 
Imai, sp.nov. is proposed. 

Yo K. Oxana and Yoaumi Mumam: Inductive 
effect of tissues other than retina on the presumptive 
lens epithelium. 


for 
1937). 


Forthcoming Events 


Monday, October 18 
Royal Oonnueam or PuvsSrigAws or Lompon, at 4.—Sir 
Arthur Hurst: Harveian Oration. 
ROYAL GnoanaPHIGAL Soonery (in the Connáught Rooms), 
at 7.45.—Annual General Meeting. 


Thursday, October 21 


IwmrrrurTiOoM oF ErmorginL EmwaGrewmuns, at 6.—8ir 
George Lee: Presidential Address. s 


Friday, October 22 


Barrea Association (at the Royal Institution), at 5.— 
The Right Hon. J. Ramsay MacDonald, F.R.S.: 
“Science and the Community” (Radford Mather 
Lecture). 


Parmoor Soorgery, at 5.15.—Guthrie Lecture. 


IxmrrrUTIOM or MECHANICAL EwGINHEBS, at 6.—Sir 
John Thornyoroft: Presidential Address. 





Appointments Vacant 


Fe ae Me invia far tho: Saar tng Kopcintnente, o e 
before the dates mentioned : 
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Technical Publications International Tin Research and 
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of the Ad on the Work of 
Sessions 1835-36 and 1986-37. Pp. 8. (Leeds: The University.) [110 
Oolontal O 4 Summary of Legislation re to Intro- 
ductton of Plants nto the Colonial Dependencaes 
as at the end of Deoemmber (Oolomal No. 14L) Pp. 6$ 
(London: HM. Btatlonery Office.) 1s. net. 410 
Institution of Meobanical General Discussion on Lubn- 
and Group 1: Journal 
i iy ire Riy Aone P 216. 25. 64. Group 
d Pp. 23$. ule rU Mecbanical 
j : i [410 
Other Countries 
League of Nations. Report of the 
the Problem of Raw Offial No,’ A.27.1087.1LB.). Pp 
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Lord Nuffield's New Gifts to Oxford 


N Oxford that had made up ita mind not to 
be surprised by Lord Nuffield's almost daily 
giving to hospitals and other institutions was 
agreeably staggered last week to learn that the 
University had been offered by him approximately 
£1,300,000 for three important purposes. The 
first of these is the erection and endowment of 
wards in connexion with the Radcliffe Infirmary 
and the other hospitals associated with the School 
of Medicine, particularly the wards for the special 
use of the new Nuffield professors. The sum 
promised for this is £200,000, so that Lord Nuf- 
field’s endowment of the medical sohool within the 
pest twelve months amounts to the munificent 
sum of £2,200,000. The second is the erection of 
the new laboratory of physical chemistry on a site 
between the Organic Chemistry Laboratory and 
the Department of Pathology in South Parks 
Road. For this a sum up to £100,000 is promised. 
The third and, to the general public, the most 
interesting, is the founding and endowment of 
a new college for post-graduate work in social 
studies, to be erected near Worcester College on 
the canal wharf that lies below St. Peter's Hall. 
For this, Lord Nuffield has given the valuable site 
iteelf, and a sum of about £900,000, about £250,000 
of which will be required for the buildings. 

The Oxford appeal launched last February 
aimed at £500,000 for definite and immediate 
needs, and a farther £500,000 for the endowment 
of new developments in any subject that looks 
promismg. It has now reached the sum of 
£423,000. As the physical chemistry laboratory is 
one of the immediate needs, this sum now becomes 
£523,000, and so as regards these needs the appeal 
has been suoceasfal. The first major step in the 
ordered development of the science aree in the 


Parks has accordingly been taken—to proceed 
with the erection of the new physics laboratory 
for Prof. F. A. Lindemann at a cost of about 
£80,000 ; and soon will follow the second, for which 
already provisional plans have béen prepared—the 
erection and equipment. of the University’s first 
laboratory for physical chemistry with the sum 
given by Lord Nuffield, and the gums earmarked 
for it in the appeal fund. 

The great majority of senior members of the 
University weloome these gifta as, of course, they 
deserve to be weloomed. A few complain that 
they will alter the character of the University 
considerably and, probably, for the worse; a few 
wish the offer had been entirely unconditional or, 
alternatively, that their own department or subject 
had been in the position of medicine, physical 
chemistry or social studies. As regards the last, it 
is realized that the success or failure of the new 
college will depend much on the start it gete and, 
in particular, on the first warden and fellows. A 
long and carefully drafted letter from Lord 
Nuffleld to the Vice-Chancellor gives some ideas 
of the intended college and ite fellows, and others 
have been got from some of the principal Oxford 
men who are concerned. The new oollege is to be 
mainly a post-graduate one, like All Souls’, with 
accommodation for, say, fifty residents, and 
Principally for research and investigation. It 
need not be entirely devoted to social studies ; 
other subjects may be considered. It is not 
intended that it be & teaching institution in the 
ordinary sense or that it should train under- 
graduates for business careers, still lees that it 
should be a place where the newly graduated may 
start to research according to their fancy. It is 
hoped that the fellows will be mature workers, 
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brought back after they have been out in the 
world for some years, to do large-scale team work 
on those social subjects on which research is 
urgently needed. The new college, it is hoped, 
will not merely be a centre for these activities in 
economics, politics, anthropology, sociology and 
the like, but also a place where men of business 
and affairs, by residing there, will have an oppor- 
tunity of contributing their experience to the 
common fund. This co-operation of academic and 
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non-academic persons in attacking problems in 
the social sciences is regarded as valuable by those 
who, with Lord Nuffleld and the Vice-Chancellor, 
have been thinkmg of the welfare of the new 
college. It remains to be sean how Oxford makes 
use of these gifts, which bring, of course, their 
difficulties and responsibilities with them. That 
it will rise to the occasion no one who knows the 
temper of young Oxford at the present time will 
question. 


African Agricultural Problems 


(1) Moisture and Farming in South Africa 
By W R. Thompeon. (South African Agrioultural 
Series, Vol. 14.) Pp. 260. (Johannesburg: Central 
News Agency, Ltd ; London: Gordon and Gotch, 
Ltd., 1936.) 921». 


(a) The Earth Goddess: 
a Study of Native Farming on the West African 
Coast. By G. Howard Jones. (Royal Empire 
Society Imperial Studies, No. 12.) (Published for 
the Royal Empire Society.) Pp. xii+206+8 
plates. (London, New York and Toronto: Long- 
mans, Green and Co., Ltd., 1030.) 125. 6d. net. 
"T= great diversity of African agricultural 
problems is well illustrated by these two 
volumes. In South Africa moisture dominates the 
situation, and, on the west coast, anthropology 
(1) Mr. Thompson has assiduously collected a 
masa of information on the alleged drying up of 
South Africa and has critically examined the 
numerous explanations that have been advanced. 
They include the drying up of the inland Kalahari 
lakes, by head-stream erosion of rivers discharging 
into the ocean; the substitution of indigenous 
vegetation by exotic types such as wattle and 
eucalyptus with higher transpiration coefficients ; 
the destruction of natural vegetal cover by veld 
burning, and the increase in cultivated crops, both 
of which are alleged to lead to increased evaporation 
from the soil and to erosion; and finally, the 
gradual rising of the earth’s crust in South Africa, 
which in effect lowers the water-table and acoel- 
erates the run-off as the rivers cut deeper and 
deeper. 
With the obvious exception of the last, all these 
theories predict a suitable remedy. The most 
widely known is Schwarz’s scheme for greatly 
increasing the area of the inland lakes by dams 
across rivers that now drain the area. Although 


Mr. Thompson patiently and fairly discusses this 
and rival proposals, he pointe out that discussion 
is somewhat academic unless the country is really 
drying up.’ He has examined this crucial question 
in great detail and can find no convincing evidence 
for the allegation. It is, in fact, the old story: 
the abnormal is noted and the account preserved 
just because it is unusual; and, in oourse of time, 
& series of such records presenta a superficial 
appearance of normality to the uncritical mind. 
It seems olear that the popular idea that South 
Africa is drying up is not based on any evidence 
of change during historio times, but is an erroneous 
deduction from the peculiar meteorological con- 
ditions of the country. These may be summarized 
a8 follows : only 35 per cent of the surface receives 
more than 24 inches of rain annually ; the total 
rainfall is variable, ite distribution is unreliable, 
and itis markedly seasonal; the intensity is high 
and evaporation logses are heavy especially in 
summer-rainfall areas ; the run-off is also high. 
Evidently, rainfall imposes limitations on South 
African agriculture ; droughts are common and 
losses severe. The cultivated land is also liable 
to extensive erosion, and Mr. Thompson discusses 
ita increased incidence following more intensive 
farming practices, and urges the paramount 
importance of control measures, lest South Africa 
should follow the same unhappy path as other 
countries. No visitor to the country can fail to 
understand the concern that is felt about erosion 
dangers, for, whether he travels north from the 
Cape to Rhodesia, or east to Natal, the signs of 
drastic erosion are written large in those unique 
and beautiful panoramas that make a visit so 
memorable. The main strokes of this giant chisel 
cannot be stayed or altered ; but the surfaces it 
leaves can be smoothed by the prevention of 
sheet erosion and gulleying on cultivated and 
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grazing land, and by the control of veld burning. 
Veld burning is & very old praotioe, &nd although 
at first sight indefensible is oonsidered by reepon- 
Bible authorities to possess advantages that justify 
ita judicious use a8 a part of veld management. 
It is often the only economical way of removing 
old fibrous vegetation of low feeding value ; more- 
over, unburned veld piven deteriorates after an 
extended reet? 

Mr. Thompson supports the conclusions from 
his survey by data from his own experiments on 
transpiration, evaporation and erosion. These 
experiments would well repay further examination 
and separate development by soil physicists. 
Although the author stresses the tentative ohar- 
acter of his conclusions, they carry conviction in 
all essentials. Farmers are now more numerous 
and farms are amaller; the present-day farmers 
are anchored to their land; they can no longer 
move their stook elsewhere during droughts ss 
was possible only fifty years ago; the farming 
system must be adapted to the climatic conditions 
of the area instead of gambling on occasional good 
seasons; and finally, as efficient a vegetal cover 
as the climatic conditions allow must be main- 
tained. The last point is most important, and one 
on which much more research is imperatively 
needed. 

The book can be confidently recommended not 
only to agricultural scientists but also to the 
public, for it deals with matters that have a 
wide appeal. A more flexible style, an astute 
publisher to provide the right ‘blurb’, and it might 
easily have ranked with certain dissertations on 
relativity and the more speculative portions of 
astronomy as & best-seller. 

(2) Mr. Thompson. fluked his shot close to the 
bull; Mr. Howard Jones seems to have taken 
deliberate aim, but his soore looks suspiciously 
like an outer. There are signs that the hope for 
popular suocess was at the back of his mmd. The 
chapters have been forced into a musical analogy : 
the themes of the fugue; a digression on scale ; 
the full-soore fugue; a recital. The device is 
rather pointless and mildly irritating in ita mevit- 
able suggestion of pretentiousness. Two or three 
of the illustrations would be better omitted, and 
the absence of any photographs of native agri- 
culture requires comment. The Jong account of 
rural organization in Denmark is unnecessary: &s 
strong drink is to the dipeomaniao, so is the 
admittedly great achievement of the Danes to 
moet amateur—and not & few professional— 
economists. The book would have been far better 
for & more objective treatment. The facts are 
interesting enough to speak for themselves, and 
wherever the author lets them do so, he holds the 
reader’s attention. 
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Mr. Jones is & mycologist but, wisely, does not 
wish to work only in the narrow rut of a specialist. 
His book is & record of five years’ experience of 
the agriculture of the west ooest of Africa. There 
is an interesting if somewhat discursive opening 
chapter on Ala, the earth goddess, and the per- 
vading influence of religious beliefs on the agri- 
cultural practices of the natives. 

The author shows that much of what European 
observers would rightly olassify as careless or 
worse, is explicable on historical and social 

The oil palm provides an excellent 
example. It has always been a standby of the 
native, providing oil, wine, kernels, thatch, string 
and ornaments, and in addition, now provides the 
main export revenue. So long as the West Coast 
had a monopoly of palm oil and kernels, the 
wasteful native methods of extraction did not 
matter. But a new standard has been set up by 
modern extraction factories elsewhere and, so far, 
the Weet Coast has not responded to this dangerous 
competition, mainly because of an overriding soolal 
problem. The present practice is that the men 
extract the oil from the fruit, and the women 
have the nuts, which they crack as a spare time 
job, selling the kernels for pin money; but the 
factory requires the complete fruit, so the men 
would receive all the money and the women 
nothing. That, as Mr. Jones says, would mean 
the destruction of a simple automatic system of 
domestic economy. When difficulties like these 
have to be met, the gospel of economic efficiency 
that is based on the standards of European. 
industrial civilization Josee most of its foroe and 
all its attraction. 

Mr. Jones is at his best in discusaing the imme- 
diate future of West Coast agriculture. He believes 
the planter system, and métayage, in whioh land- 
lord and tenant each take an agreed share of the 
crop, to be lees suitable than peesant farming. 
Although the nucleus of peasant farming already 
exists, the author recognizes and discusses the 
obstacles that must be removed to put it on an 
effeotive basis. Co-operation, the provision of 
credit facilities, education for the children, and 
the great difficulty of finding men who can oom- 
bine the power of leadership with an understanding 
of the native outlook, are only a few of the 
problems. But the author believes that the choice 
of method in tackling the problems is as important 
as the problems themselves. He would impose a 
minimum of the direct methods which European 
administrators and technicians naturally adopt. 
The direct method is easier and will produce more 
material advance in a given time; the indirect 
course is slower, more difficult, and has only one 
virtue: it will take the people along their own 
natural road to the goal. B. A. Kuan. 
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Conditioned Reflexes and Psychology 


Pavlov and his School: the Theory of Con- 
ditioned Reflexes 

By Prof. Y. P. Frolov. Translated from the 
Russian by O. P. Dutt. Pp. xix + 291 + 16 plates. 
(London: Kegan Paul and Co., Ltd., 1937.) 
12s. 6d. net. 


FEY physiologists can read Russian, and most 
of them have to depend for their knowledge 

of Pavlov’s work on reviews and summaries pub- 
lished in other languages. Two comprehensive 
books in English on conditioned reflexes were 
published in 1927 and 1928, and since then most 
of us have had to depend on scattered sources of 
information. The new book by Prof. Frolov is 
welcome because it gives a general review of the 
subject up to the time of Pavlov’s death. We are 
indebted to C. P. Dutt for the English translation. 
Compared with previous works it is ahort, and 
it is attractively produced, containing 26 illustra- 
tions and an account of Pavlov’s life and methods 
of work. The author first met Pavlov in 1911, 
became a disciple, and himself made discoveries 
about conditioned reflexes. The book is written 
in & spirit of reverence for the master, whose 
methods are always right because they are always 
"physiological". These methods led to conclusions 
which did not always agree with the conclusions 
reached by those whose methods were not physio- 
logical, and it is evident that in the last ten years 
Pavlov devoted much thought to the relationship 
between his own conclusions and those of Freud, 
Kretschmer, Köhler and others. Pavlov recognized 
that many of Freud’s resulta were similar to his 
own, and sometimes found Freud’s conclusions 
helpful in the interpretation of his own results. 
He created a complex in a dog's brain, which was 
made to concentrate for two years on problems 
connected with & metronome and a trumpet. This 
complex interfered with the dog’s subsequent 
reaction to a sound produced by a telephone 
receiver, which appears to have become symbolic 
of the trumpet. The complex was eventually 
cured, a8 Freud would have cured it, by a return 
to the trumpet. On the other hand, “the Ego 
and the Id . . . encountered the most energetic 
resistance and rejection on the part of Pavlov’. 
“Kretschmer’s classification of nervous types, 
which has obtained almost universal recognition, 
especially among psychiatrists, must be regarded 
a8 mistaken or inadequate." Pavlov’s classifica- 
tion, which is baséd on an experience of many 
thousands of dogs, is more complicated, but is 


probably a closer approximation to the truth. 
Dogs are either strong or weak &ooording to the 
ease with which they develop reflexes; they are 
either excitable, balanced, or inhibif&ble according 
to the relative strengths of excitation and internal 
inhibition; and both excitation and inhibition 
may be either labile or inert according to the ease 
with which they oan be modified. This gives 
twenty-four possible types. This classification 
in some ways with that of Hippocrates. 
The choleric temperament is excitable, the melan- 
cholic inhibitable. The sanguine temperament 
is strong, balanced and labile, the phlegmatic 
strong, balanced and inert. The strong excitable 
type and the weak type were found to be par- 
ticularly liable to pathological disturbances. These 
two types are thought to correspond to Kret- 
schmer’s manic-depressive and schizophrenic types. 
Kóhler's experimenta with anthropoid apes have 
been repeated, and largely confirmed, in Russia, 
but his conclusions are “far from the order of 
thought of Pavlov’. Tantalizingly, Frolov gives 
no details of Pavlov’s interpretation of these 
results, but contents himself with the statement 
that it is essentially different from, and at the 
same time simpler than, Kóhler's interpretation. 
Further discussion of this point would presumably 
have thrown light on what seems to many to be 
the chief obstacle to those who seek to explain all 
behaviour in terms of reflexes—the question of 
intelligent behaviour. This question is briefly dis- 
cussed in another part of the book. A dog which 
had been fed whenever ita paw was held in a 
slightly flexed position not only developed a 
salivary response to the proprioceptive sensation 
of having a flexed paw, but also deliberately flexed 
its paw when it saw the experimenter. This re- 
sponse is attributed to the establishment of a well- 
beaten track from the proprioceptive area of the 
cortex to the food centre álong which impulses 
eventually pass in the reverse direction so that 
excitation of the food centre causes movement. 
When flexure of the paw was followed by the 
pouring of acid into the dog’s mouth, the sight 
of the experimenter caused extension of the paw. 
Frolov gives no clear explanation of these facts, 
and his statement that as a result of these experi- 
menta “the mechanism of voluntary movement, at 
any rate in animals, was for the first time clearly 
revealed", is unconvincing. 
It is possible that the reinforcement of the 
action which has been followed by food is com- 
parable with the development of reaction in a 
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eirouit containing a thermo-electrio valve. In 
the electric model the amplifled electric changes 
are reintroduced to the valve, and so travel 
round & circuit, being amplified again and again. 
In the same way one might suppose that the 
excitation of the food centre by the presence of 
the experimenter causes a gub-threahold excitation 
which spreads over the whole cortex. When this 
excitation reaghes the area ing to the 
movement which has been followed by food, the 
conditioned reflex increases the excitation of the 
food centre, and this excitation then reinforces 
the excitation of the centre corresponding to 
the appropriate movement because that centre is 
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Dekane und Dekansternbilder : 

ein Beitrag sur Geschichte der Sternbilder der 
Kulturvolker. Von Wilhelm Gundel. Mit einer 
Untersuchung über die Ágyptischen Sternbilder 
und Qottheitén der Dekane, von B. Schott. 
(Studien der Bibliothek Warburg, herausgegeben 
von Fritz Saxl, Band 10.) Pp. x 4- 452 + 83 plates. 
(Gltickstadt und Hamburg: J. J. Augustin, 1938.) 


[ite Warbun Library, Pall too tee known, 
London has an important centre of curious 
learning. Great erudition backed by ample means 
went to the making of it. Dr. Warburg’s hobby 
was to study the countless survivals of ancient 
religion in modern faith and symbolism, and his 
great library grew up around this flne farrago of 
learning. The library is organized and arranged 
with exceptional skill, its doors stand open to 
every scholar, and its books are only waiting 
to be read. It publishes studies of its own under 
the general editorship of the learned librarian, 
Dr. F. Saxl, and one of these, a volume of more 
than four hundred pages, lies before us. It is 
by & well-known student of ancient astronomy, 
Dr. Wilhelm Gundel of Giessen, and it deals with 
the ‘decans’ and their stars, & subject dear to the 
, heart of the founder of the Library. 
What is a ‘decan’ | When the year (of 360 days) 
had been divided into ite twelve months and put 
under the zodiacal signs, each of the twelve was 
again divided into three parte, of ten days each ; 
.and these thirty-six ‘decans’ had their thirty-six 
gods, or rulers, or dynasta, watchers of the hours 
(‘horoscopes’), servants or messengers of the 
greater gods, or of Horus himself in his haly name 
spelled with thirty-six letters; each had his own 
‘face’ or xpéowxov, which might chance to be 
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already excited. The impulses thus travel round 
a circuit until the excitation rises above its 
threshold value in the motor centre, and the 
appropriate movement is made. In order to explain 
the response to acid, one might suppose that the 
presence of an experimenter who was accustomed 
to place acid in the dog's mouth excited a defence 
centre which, besides causing salivation and other 
defence actions, caused sub-threahold inhibition 
to spread over the cortex, and to be reinforced 
in the same way as the excitation spreading from 
the food centre. Such a mechanism would account 
for & great variety of intelligent actions. 
J. H. GADDUM. 


of Astrology 


(in Egypt) the faoe of & bull or of an ibis, or of 
an eagle or of a man. These were the angels and 
archangels, -the demons and archi-demons, of 
Hellenistic writers. Each had his own name; in 
mummy-cases and papyri, in obscure and frag- 
mentary works like Hermes Trismegistus or the 
Testimonium Salomonis, in Celsus and Firmicus, 
in the traditionary learning of men Hke Kircher, 
Salmasins or Scaliger, we find the names of 
Chont-har, Chont-chre, Siket, and the thirty-three 
others, in all kinds of variante and corruptions. 
Egyptian they were in the beginning, but the true 
form and meaning of many are long lost. These 
names form a large part of astrognostic science, 
but they are very bard to discover; for the 
simple reason that the demon had to do the 
bidding of whomsoever called him by his name, 
and he took great pains to hide it! 

The decans play their part in every aspect of 
astrology. A man’s body, always a microcoem of the 
heavenly body, had ite thirty-six parte each under 
the governance of ita god or demon, and the know- 
ledge of these formed the science of latro-astrology. 
The decans had their place in magio and in pro- 
pheoy ; they ruled the weather, and it was in the 
first decan of the year that Sirius brought about 
the inundation of the Nile; heaven itself was 
divided into thirty-six regions, and earth, once 
again a microcosm, had ite corresponding mystical 
geography. A man’s life was ruled by his ‘horo- 
soope', for in the instant of his birth he assumed 
the qualities and came under the rule and guidance 
of the god or demon of his decan: as Manilius 
has it, oujus signi quis parie creatur, Eius habei 
mores aique illo nasottur astro. 

Nothing can be more unlike what we now call 
science; but abmost all our science is but of 
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yesterday, and this astrology oocupied the minds 
of men of learning for some four thousand 
years. Scaliger was an astrologer in his younger 
days, and was the last of the great scholarly 
astrologers; for astrology came at last to its 
death-bed, in the century of Galileo and of Newton. 
There must be many a thing in antiquity which 
we should all the better understand with some 
help from a science so ancient and so universal ; 
and every now and then the study of the decans 
throws light into strange and unexpected places. 
There can be little doubt (and I have none) that 
these rulers of the decans are no other than the genii 
or daemons in whom Socrates so firmly believed, 
whom “God, in His love of mankind, placed over 
us to take care of us and give us peace"— words 
which recall still more familiar words, ‘He shall 
give His angels charge concerning theo". 

We know the story well of the man whose child 


NATURE 


. OCTOBER 23, 1937 


was lunatic and sore vexed, and how the devil 
threw him down and tore him. “Sometimes he 
falleth into the fire, and often into the water” ; 
and just so we read in the astrological texta that 
the demon of the seventeenth decan would lay 
hold of a man in his bath, or cast him to the 
ground. It happens that this decan was associated 
with Thoth, as & moon-god, and we know that 
the epilepsy from which the child giffered was a 
‘lunacy’, or moon-disease. Jesus rebuked the 
devil, and he departed out of him. ‘He was of & 
kind that goeth not out but by prayer and fasting" 
—that is to say, by the appropriate formula and 
the ascetio life of the exorcist. 

Dr. Gundel has written an admirable book, 
beautifwly illustrated. It will take ita place by 
Bouché-Lecleroq’s “Astrologie Grecque”’, and a 
few other similar works of exceptional learning. 

D. W. T. 


The Theory of Metals 


The Theory of Metals: 
based on an Essay awarded the Adams Prize in 
the University of Cambridge, 1931-1932. By A. H. 
Wilson. Pp. viii+272. (Cambridge: At the 
University Press, 1936.) 185. net. 
"TS careful study of the electron theory of 
metals is intended in the first instance as & 
critical survey of the general principles of the 
theory and of the approximations made in working 
out ita applications. No attempt is therefore made 
to give a full &coount of the applications of the 
theory to individual metals, and such applioations 
as are given serve as illustrations for the use of 
the general methods. 

Such a critical investigation is highly desirable 
in a field in which, owing to mathematical oom- 
plications, one could until quite recently find 
different results derived by different authors from 
the same assumptions. Mr. Wilson’s book was 
awarded the Adams Prize for 1931-32, but it has 
been brought up to date by taking into account 
a great deal of literature published sinoe then. 

The book starta with a historical introduction, 
giving an outline of the old Lorentz-Drude theory 
of metals, together with Sommerfeld's theory, 
which is based on Fermi statistics and free electrons. 
This chapter also contains a commendably clear 
definition of the notion of a ‘mean free path’, and 
it is made quite clear that a mean free path in this 
sense need not in every case exist. 

Chapter ii discusses the influence of the periodic 
field of force on the motion of the electrons, while 


the following chapter deals with the applications 
of this general theory to equilibrium properties of 
metals, such as the electronio specific heat, the 
distinction between metals, semi-conductors and 
insulators, cohesion forces, magnetic properties and 
the like. The optical properties are separately 
treated in chapter iv, while chapter v treats the 
electric and thermal oonduction on the assumption 
that & mean free path existe. For simplicity it is 
further assumed that the mean free path is imde- 
pendent of the energy. While this simplification 
is unimportant for most of the formule obtained, 
it is of considerable importance in the formules for 
the thermo-eleotrio coefficients, and it is regrettable, 
therefore, that it was not stated explicitly. 

The main question as to the existence of a mean' 
free path and ite order of magnitude is taken up 
in chapter vi. It is made clear why a mean free 
path exists at temperatures above the Debye 
temperature 9 of the arystal lattice and that it 
does not exist for lower temperatures. The usual 
methods for calculating the mean free path at high 
temperatures and the electric and thermal oon- 
ductivities at low temperatures are summarized 
and their validity is discussed. On this point, Mr. 
Wilson is (one may hope, unduly) pessimistic. He 
finds an objection to the usual Bloch oaloulation 
of the conductivity at low temperatures and shows 
that & more rigorous calculation would not lead 
to reasonable results for the conductivity if one 
retains the assumption that the electrons in the 
metal are very nearly free. He thus concludes 
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that this assumption ought to be abandoned, but 
he is very reluctant to do so, because this would 
mean abandoning many calculations which have 
led to results in good agreement with experiment. 
One may hope, however, that these calculations 
depend Jess on the assumption of free electrons 
than it would appear; the results that are con- 
firmed by experiments are mostly qualitative, and 
one may hopesthat they can be reproduced without 
making use of that assumption. However, that 
is a point at present unsettled, and even a reader 
who does not share Mr. Wilson's pessimism as to 
the future fate of the theory will find his acoount 
of the existing theory of low-temperature con- 
ductivity clear and correct. 

The last chapter gives an acoount of supra- 
conductivity, a fleld in which there is little theory 
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to report upon, except for thermodynamical rela- 
tions. These are derived, together with a brief 
description of the experimental facta. An appendix 
contains two derivations of the fundamental 
formuls of Fermi-Dirac statistics and a discussion 
of surface phenomena such as thermionic and cold 
emission and contact rectifiers. 

The treatment throughout the book approaches 
more closely to rigour in the mathematical sense 
than most other physical monographs. It is likely 
to provide, therefore, a pleasant change for the 
more mathematioaly-minded reader, while in 
general it gives enough of the physical argument 
to be understandable to the physicist. 

A list of symbols and a very complete subject 
index are- very helpful for reference to special 
points. R. P. 


Gem-Stones 


The Story of the Gems: 
a Popular Handbook. By.Herbert P. Whitlock. 
Pp. vi-+ 206 + 34 plates. (London and New York: 
Putnam and Co., Ltd., 1087.) 158. net. . 
A? the title and sub-title sufficiently indicate, 
this new book on gem-stones has not been 
written for the student or specialist but primarily 
for the ordinary man and woman. The author 
has been for many years curator of minerals and 
gems in the American Museum of Natural History, 
and his experience in that position has helped him 
to realize the type of information about gems that 
is most desired by the intelligent layman. The 
book thus touches only very lightly on the scientific 
aspects of the subject, and there are none of the 
explanatory chapters on orystal form, hardness, 
refraction, eto., which are usually to be found in 
even elementary texte. 

In the introduction, however, brief instructions 
&re given for the measurement of speoifio gravity 
by the hydrostatic and pyknometer (here curiously 
misspelt ‘picrometer’) methods, and for the de- 
tection of double refraction in faceted stones with 
no apparatus beyond & white card or a pocket 
lens. Only American gemmologista seem to men- 
tion the sunlight-and-card test for double re- 
fraction—poasibly because in the United States 
sunlight is a lees fugitive commodity than in 
north-west Europe. Since, however, not only sun- 
light but any beam of parallel light oan be made 
to serve, this simple and sensitive test merits 
wider recognition over here. It would have been 
well also to include the Mohs scale of hardness, 
since an acquaintance with this is assumed in the 
many references to hardness later in the book. 


The main part of the book opens with a chapter 
on the antique use of gems, followed by an interest- 
ing and unusually full account of the cutting and 
fashioning of diamond and other stones, illustrated 
with line drawings and photographs. This is 
probably the most valuable part of the book. 

The remainder of the volume is mainly occupied 
with descriptions of the various mineral species 
used as gems, starting, as usual, with diamond, 
and ending with chapters on opaque and orna- 
mental stones and on ‘unusual’ gems. The treat- 
ment accorded to some of the more important 
gem-stones is decidedly-meagre—ruby, spinel, and 
xiroon, for example, receive an allotment of barely 
two pages apiece. ` 

Simple means by which stones of similar appear- 
anoe may be distinguished from one another are 
in most cases indicated in the appropriate context. 

A list of books on gems (in which Eppler’s 
‘Edelsteine und Schmucksteine” and Spenoer's “A 
Key to Precious Stones” should certainly have been 
included), and descriptive tables giving the com- 
position, chief localities and characteristics (except 
refractive index) for each species in alphabetical 
order conalude the book. An index is provided. 

The work is copiously illustrated from photo- 
graphs of gems and carved objecta from the 
Morgan collection and there is a double frontispiece 
in colour of cut specimens to which frequent 
reference is made in the text. Though not entirely 
free from small errore and omissions, it provides & 
well-written and extremely readable account of 
the subject, and should help to spread a know- 
ledge and love of gems among the general public. 


B. W. A. 
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Temperatur, Salzgehalt und Dichte an der Ober- 
fläche des atlantischen Ozeans 

Lief. 1: Das Beobachtungamaterial und seine 
Aufbereitung. Von Günther Bohnecke. Pp. iii+186. 
27 gold marks. Atlas. Pp. vii+74 plates. 37 gold 
marks. (Wissenschaftliche Ergebnisse der Deutschen 
Atlantiechen Expedition auf dem Forschungs- und 
Vermeeeungsechiff Meteor 1925-1927, herausgegeben 
im Auftrage der Notgemeinschaft der Deutschen 
Wissenschaft, von A. Defant, Band 5.) (Berlin und 
Leipzig: Walter de Gruyter und Co., 1936.) 


Tua temperatures on which this work is founded 
wore observed for the larger part by merchant ships. 
A very large proportion were collected and partly 
worked up by the Royal Netherlands Meteorological 
Institute; the Danish Meteorological Institute, the 
German Seewarte and the charts published by the 
Meteorological Office in London with the reporta of 
various expeditions were the sources of other material. 
For the area from 60°N. to the Antarctic, about 
1,400,000 observations were used. The observations 
of salinity available were so few that it was necessary 
to use the earlier ones made with the hydrometer ; 
a table of sources gives the method by which they 
were reduced to modern stendards. This table con- 
tains 176 entries, some of which cover many ships, 
and should be useful for reference. The chief table 
gives the mean temperature and salinity for each 
month and one-degree square. 

The resulta are not discussed in any way, but are 
shown in an atlas of beautifully printed charts. 
There are four charts in black and white showing 
the distribution of the observations, then follow 
thirteen in colour giving the mean temperature for 
the year and each month. Other charts show anomalies 
and yearly range. Observations of salinity are too 
few to allow of charts of mean valuce~being drawn 
for the whole ocean for periods lees than three months, 
but monthly charts for the North Atlantio Ocean 
are included. There are also charte showing anomalies 
and times of maximum and minimum, with a com- 
plete set for surface density. 

These two volumes make an extremely valuable 
work of reference, and there are few questions as to 
the surface temperature and salinity which could not 
be answered by their aid. 


The Chemistry of Natural Products related to 


Phenanthrene 

By Prof. L. F. Fieser. (American Chemical Society 
Monograph Series, No. 70.) Second edition, with 
Appendix. Pp. xiv+456. (New York: Reinhold 
Publishing Corporation; London: Chapman and 
Hall, Ltd., 1987.) 35s. net. 

A RHVIEW of the first edition of this important 
treatise appeared in NATURE last year, and already 
& second edition has become necessary. The oppor- 
tunity has been taken to add a 90-page survey of 
relevant papers of 1936, each referred to its appro- 
priste context. The appendix with the revised index 
may be obtainpd separately, so that the first edition 
is not devaluated. The wisdom of adding so large 
an appendix is doubtful. since abetraote of the three 
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hundred papers cited are available, but referenoes to 
certain real advances of 1936 could not well have 
been omitted. Several simple carcinogenic com- 
pounds, notably o-ammoazotoluene, have been dis- 
covered, and the range of cstrogenic substances has 
been considerably extended. The animal organism 
has been found to synthesize polyterpenes ; and the 
first chemical transformation of cholesterol to a 
natural bile-acid has been realized. Outstanding has 
been the isolation of natural vitamin D and its 
identification with the irradiation product of 7- 
dehydrocholesterol. ^ Certain crystalline substances 
from the adrenal cortex have been found to possess 
close structural relationship to the sterols. Moreover, 
the year has witnessed steady increase in knowledge 
of the stereochemistry of the sterols and sex hormones, 
and of the structures of the cardiac glycosides. 


(1) Automobile Engines in Theory, Design, Con- 
struction, Operation, Testing and Maintenance 

By Arthur W. Judge. (Motor Manuals, Vol. 1.) 
Third and revised edition. Pp. 801. 6s. net. 


(a) Car Maintenance and Repair 
By Arthur W. Judge. (Motor Manuals, Vol. 4.) 
Beoond edition, Pp. xii4-288. 4s. net. 


(3) The Electrical Equipment and Automobiles: 

a Book on Principles for Motor Mechanics and 
Motorists. By Prof. Stanley Parker Smith. Third 
edition, revised and enlarged. Pp. xii--250. 6s. net. 
(London: Chapman and Hall, Ltd., 1936-87.) 


(1) Mz. Jupan presents the elementary principles of 
the petrol engine together with a comprehensive 
deecription of the various types used in automobiles. 
A chapter is devoted to the heavy oil engine, and 
considerable space is given to the lubrication, cooling 
and testing of petrol engines of all types. The text 
of the book is well written and adequately illustrated, 
and the subject-matter has been made interesting 
by & judicious and versatile selection of examples 
from modern British practioe. 

(2) The text of this book is clearly presented, with 
some 200 useful diagrams, and forms & good intro- 
duction to garage technique for the motor-car owner 
who desires to carry out much of his own mamtenance 
work. The scope of the book is necessarily limited 
to one or two types of motor-car, and from some 
points of view it may be considered that the 
book is mtended to be merely supplementary to the 
appropriate illustrated handbook usually supplied 
by the motor-car manufacturer with each model 
sold. 

(8) This is the third edition of a book written 
primarily for studente undergoing a course of instruc- 
tion in the principles and practice of motor-car 
engineermg. The book has been thoroughly revised 
and considerably enlarged in order to include the 
extended application which electricity- now plays in 
the modern motor-car. It is comprehensive and 
thoroughly reliable, and it should prove valuable to 
the motorist who takes an intelligent interest in his 
car, as well as to the class of student for whom 
it was written. 
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In the Realm of Mind: 

Nine Chapters on the Applications and Implications 
of Psychology. By Dr. Charles 8. Myers. Pp. v --261. 
(Cambridge: At the University Presa, 1937.) 7s. 6d. 
net. 


Tum appearance of a further volume of semi-popular : 


papers on psychological subjects by Dr. C. B. Myers, 
just before the recent meeting of the British Associs- 
tion, was an inevitable reminder of the part he has 
played in securing the recognition of psychology as 
one of the sciences. As far back as 1013, ib was so 
recognized by the British Association to the extent 
of ite being made a sub-section under physiology. 
Not until 1920 was it accorded the rank of a section, 
and from 1922 to 1981 Dr. Myers was president 
of that Section. 

It is fortunate for a subject which has been called— 
even by one of its distinguished representatives— 
.no science bub only the hope of a science, that so 
true a man of science as Dr. Myers has had a large 
share in guiding ite destinies. His great work, not 
only as &n experimental psychologist, but also as 
our national leader in the practical application of 
psychology to industrial and other problems, is too 
well known to call for special remark in this~place. 
Readers of his former volume entitled “A Psycho- 
logist’s Point of View” will not be likely to miss 
this new collection of papers. They cover a variety 
of topice—the choice of a career, the human factor 
in accidente, medical education, social psychology, 
internationalism, psychological conceptions in other 
ecienoes, and the nature of mind. But all this variety 
is consistent with a unity whioh comes of a common 
point of view. This is just the kind of book and just 
the kind of treatment calculated to canvince any 
reasonable person that psychology is unquestionably 
& science. 


(1) EE Applied to Malting and Brewing 
By Prof. R. H. Hopkins and B. Krause. Pp. 342. 
(London : George Allen and Unwin, Ltd., 1987.) 
12s. 6d. net. 

(2) Practical Management of Pure Yeast: 

the Application and Examination of Brewery; 
Distllery and Wine Yeasts. By Alfred Jorgensen. 
Third edition, revised by Albert Hansen. Pp. xii + 
111. (London: Charles Griffin and Oo., Ltd., 1936.) 
6s. 


Many famous names in the past have established 
the tradition that chemical research is an essential 
part of brewing practice. It is desirable, therefore, 
thet a proper training in biochemistry should form 
the besis of the education of the would-be brewer 
and that the text-books available for the students 
be of high standard. 

(1) The book under notice is largely a translation 
from the Danish of a book by Krause to which 
Prof. Hopkms has given an English aspect. It falls 
into two sections—one chemical, the other largely 
practical. The former is on the whole unsatisfactory, 
though the diffloulty of compressing the necessary 
chemistry mto a few pages must be allowed for. 
Probably it is best to separate the two subjects and 


NATURE 


705 


teach the student his chemistry on orthodor linee. 
The more practical portion written by a man who 
knows his subject is excellent : the work should prove 
useful. 

(3) In the yeast field the name of Jorgensen of 
Copenhagen stands high: no one has done more for 
the subject in practice and as a teacher. A third 
edition of his little practical handbook, revised by 
A. Hansen, is assured of a welcome. 


Vol. 6: Water Supply. (War Office.) Pp. 421+171 
plates. (London: H.M. Stationery Office, 1937.) 
10s. net. 
Tes volume on water supply, issued as & manual by 
the War Office, is a comprehensive survey of the 
subject in which, naturally, predominance is assigned 
to those aspecte of the matter which affect military 
operations, At the same time & very useful summary 
is given of general principles, and the essential facts 
relating to water supply, whether civil or military, 
are set out with commendable directness and pre- 
cision. ‘There are fifteen chapters, covering water 
supply requirements ; reconnaissance of sources and 
measurements of yield; well-tmkmg and -boring; 
reciprocating and centrifugal pumps ; water elevators 
and pumping by oompreeeed air; selection, installa- 
tion and operation of pumping plant; storage; 
water analysis ; principles of water purification ; water 
purification practice; distributing systems, water 
points and water transport; fleld supplies during 
mobile operations; fleld supplies during protracted 
operations ; water supply calculations and examples 
of camp supplies. A number of tables, plates and 
figures, with seven appendixes and an index, help to 
make up & very serviceable manual for general use. 
In the compilation within reasonable limita of such 
a variety of information, there is naturally scope for 
difference of opinion on certain pointa, such as the 
statement on p. 42 that “in searching for suitable 
sites for shallow wells and tube wells, the employ- 
ment of dowsers, or water diviners, may save time 
and possibly fruitless labour in well sinking". B. O. 


Health and a Day: 
Addresses. By Lord Horder. Pp. viii-+218. (London: 
J. M. Dent and Sons, Ltd., 1937.) 75. 6d. ngt. 


Tas volume consista of twelve addresses delivered 
during the last two years before medical and lay 
audiences in Great Britain and the United States. 
Six of tbe addresses were given before medical 
gatherings, but only two, entitled ‘The Olinician's 
Function in Medicine” and “Direct Action in 
Medicine”, were specially intended for the medical 
profession. Other addresses deal with the strain of 
modern civilization, the doctor as humanist, the 
doctor’s place in society, the Hunterian tradition, 
national health, old diseases and new, and euthanasia, 
Although several of the addresses have been pub- 
lished before, the pleasant conversational style, and 
the eminently sane opinions expressed by one of the 
moet distinguished London physicians, should secure 
for the work & wide circle of readers. 
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Tendencies of World Power Development 


By Dr. E. F. Armstrong, F.R.S. 


| the modern world the question of natural 
power supply becomes more and more im- 
portant. There is the tendency, not by any 
means confined to power alone, to exploit national 
resources and to make these available even if they 
are uneconomic. Power resources are of two 
kinds : those which are limited, including coal, oil, 
natural gas, peat, oil-shale; and those which are 
perpetually renewed, such as water, wood, wind or 
even the tides. A recent analysis shows that for 
1985 the world power supply consisted of 56-6 per 
oent coal, 3-7 per cent lignite, 16-5 per cent oil, 
3-8 per cent natural gas, 12-8 per oent firewood, 
6-6 per cent water. 

The proportion derived from coal has been 
stationary over the last four years, but has gone 
back materially since 1913; that from oil and 
water has increased. The consumers of power take 
little heed that these resources are limited, and- 
the leas wasteful use of recent years has been in 
the main imposed by increasing cost. Modern 
technique does aim constantly at a reduction of 
the amount of power used per product or per 
working unit, & factor which must tend towards 
a decline in the total consumption of power unless 
the trend of general industrial development is 
upward. This growth will determine in the future 
whether the production and consumption of fuel 
will rise slowly or rapidly. 

In Great Britain during the last twenty-five 
years the gas industry has increased ita yield of 
gas per ton of coal by more than 27 per cent: it 
is unlikely, however, that this figure will improve 
further. In the electrical industry the increase 
has been more than 130 per cent per untt of weight : 
substantial technical economies and improvements 
are being effected. The chief cause of the decrease 
in home consumption of coal is shown by the 
statistics to be due to the diminished use in blast 
furnaces and steelworks owing to more efficient 
methods of production. The coke consumption 
per/ton of pig iron actually stood still for forty 
years at 40 owt. per ton—to-day it is down to 
33 owt. per ton of pig. For steel the corresponding 
figures are & fall from 37-8 owt. in 1920 to about 
21 owt. to-day. There is still more to be done in 
this direction in almost every industry ; moreover, 
the change will be accelerated by the largely 
increased price of ooal. 

There are thus strong reasons for & decline in 
consumption of ooal even with accelerated in- 
dustrial development. 


Actually the protection of oil and ooal resources 
will first be attained when these materials cease 
to be squandered and are used only jn the form of 
‘residual products’ after more or less extensive 
chemical changes. 

Coal resources are variously estimated as lasting 
some hundreds or even thousands of years; the 
mineral is becoming increasingly oobtly to mine. 
Oil resources at the present rate of consumption 
are given only a very short life. Water resources 
are in a sense inexhaustible, but it must be re- 
membered that in the more advanced countries 
the most &ooessible falls are already developed, 
and that in consequence every expansion of water- 
power meets with more unfavourable conditions 
and therefore involves high costs of development. 
About 35 per cent of the total electric current 
generated i is hydro-electrio. 

It is difficult to say in assessing the competition 
between coal and water-power which of the two 
is the cheaper: this largely depends on the con- 
tinuity of the load. It is stated, for example, that 
the kilowatt hours produced in steam planta or 
water plante cost the same on an average yearly 
performance of 3,000 hours, water-power being 
oheaper above and steam-power being cheaper 
below this factor. The most satisfactory modern 
development aims at establishing a combined 
use of water-power and steam-power: it is pre- 
ferable to use them to supplement one another 
rather than in competition. There is still ample 
water-power available in the world, only 65 
million h.p. being so far developed out of 470 
million h.p. available. One of the factors with 
electricity produced by water-power in remote 
places is its economic transportation with a 
minimum of loss to the point where it is used. 
Should industry, however, be thrown back more 
largely on water-power, it would mean a trans- 
ference of manufacturing planta to countries or 
localities where this is available. For this reason, 
there are many who regard Canada as having 
great potentialities as a man ing country. 

Oil competes with coal for motoring and for the 
aeroplane, both new uses for which there is no 
alternative source of power, and for shipping— 
this last turnover constituting a serious loss to 
coal. Ite use for transportation and general pur- 
poses is regionally limited. The development of 
the competition is influenced far more by the price 
of oil derivatives than by that of crude oil, and it 
appears likely that the advance in the use of 
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synthetic oils having special and valuable pro- 
perties will in the long run involve their production 
from coal even at a higher cost. The purely 
economic point qf view alone will not be sufficient 
to prevent this development as it does to-day— 
military, political and fiscal points of view are likely 
in the near future to make the advent of oil from 
coal nearer than is generally believed. 

Whereas in the United States coal only makes 
up half of the power production, in Germany it 
is necessary for 90 per cent. Hence Germany is 
forced to make oil from coal, the more so a8 in 
times of peril she will have no easy acceas to 
world supplies without command of the sea. 

The position in Great Britain is an intermediate 
one; with no natural oil we are staking every- 
thing on the command of the sea and the ability 
to continue supplies of oil on an enormous scale. 
To-day, as for many years past, our industrial 
supremacy is based on ooal. 

In any event, under present-day conditions, 
orude oil production can scarcely keep step with 
the rate of increase in demand. The share of the 
United States has declined, though the production 
of Venezuela, Rumania, Iran and Iraq has assumed 
greater importance. 

There is always a change in the particular oil 
product required: thus the proportion of gasoline 
(petrol) to crude oil has risen from 7 per oent in 
1913 to 35 per cent in 1931, since when it has 
slightly declined as the production of heavier gas 
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oil has increased. The position of oil suppliee 
twenty years hence is obviously one of uncer- 
tainty. 

In England, where the wood resources are so 
small, it comes perhaps somewhat as a surprise 
that 12-8 per cent of the world power supply is 
produced from wood, the equivalent figure in 1913 
being 17-6 per cent. In heavily timbered countries, 
however, both on the continent of Europe and 
abroad, wood is still of prime importance. The 
forests which cover so much of northern Quebec 
represent to-day what the English Lake District 
must have looked like before the trees were felled— 
largely to smelt oopper—in the time of Elizabeth : 
the oft-related destruction of the Sussex woods to 
smelt iron ore before the discovery of sea-coal is 
another parallel of what is happening abroad 
to-day. Scientific attempts are being made to 
utilize wood and its producta in the best manner 
for a variety of purposes connected with power 
production and also as a raw material for the paper 
industry. Actually about half the total wood cut 
is used as firewood—a quantity estimated at 
680 million oubio metres. 

At the turn of the nineteenth century, ooal 
seemed to dominate the field and to have pushed 
all other sources of power into the background. 
To-day ooal, oil and water compete: the situation 
is determined in the various countries by condi- 
tions which have relation to factors not purely 
economic. 


Modern Study of Plants in Relation to Education * 
By Prof, E. J. Salisbury, F.R.S. 


pees the cultural point of view, plant life and 
all that it implies may be regarded as the founda- 
tion of a vast extent of human activity and the 
basis of a large and essential part of every human 
environment. Because neither we nor the animals 
oould persist without plant life, it follows that much 
of the present distribution of these organisms over 
the face of the earth can only be understood in 
terms of the plant life either of the present or the 
past. Even man’s industrial activities have been 
largely localized and in part determined by the 
geographical distribution of vegetation, whether it 
be that of the forests, of perhaps 280 million years 
ago, which gave origin to our coal deposita, or 
the vast extent of grasslands that have determined 
the location of pastoral communities. 

A realization of the widespread demands made 
upon plant producta would probably astonish 

* Continued from p. 671. 


many of those who, like Mr. Babitt, find in the 
mechanistic devices of the age their chief delight. 
Yet it has been recently estimated that a thousand 
Ford motor-cars utilize in their manufacture the 
entire plant yield of more than six hundred acres, 
and this quite apart from the indirect demands 
for grazing necessary to furnish the materials of 
animal origin. Despite the vast areas of the earth’s 
surface devoted to the growth of foodstuffs, of 
textile fibres, of timber, rubber, tea, tobacco and 
innumerable other plant products, the plant re- 
mains perhaps the least known and appreciated 
of all man’s servants by those who lay claim to 
any cognizance of their environment. 

Even the town dweller can scarcely fail to 
recognize the indirect contacts of his everyday 
existence with the activities of agriculture, forestry 
and horticulture, and, if education is to be inter- 
preted as a means of enabling the individual to 
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have an intelligent appreciation of and harmonious 
relations with his environment, then & knowledge 
of plant life is manifestly essential to that end. 
I should almost feel that an apology was necessary 
for expressing sentiments so trite were I not sure 
that whatever agreement there may be in theory, 
our educational curricula bear witness to the 
neglect of these principles in practice. 

The increasing diversity of pursuits in a pro- 
gressive science is only too liable to be accompanied 
by an increasing detachment of interests and 
divergence of expression. Specialization, which 
should be accompanied by greater co-ordination, 
is only too frequently the begetter of disintegration 
rather than synthesis, and the mutual inter- 
dependence of one branch on another is lost sight 
of. ~ One of the main purposes which the British 
Association should serve is to promote the co- 
operation between workers in different fields. But 
we only come together for a short week in 
each year, and so it is to the universities that we 
must look mainly for the continuous fostering of a 
liberal outlook both on science as a whole and 
within the domains of each particular subject. 

In ite earlier phases, botany was naturally oon- 
cerned largely with description, and in such 
branches as taxonomy, morphology, anatomy, 
cytology, mycology, paleobotany and plant geo- 
graphy the descriptive aspect must necessarily 
play an important part, just as in ecology, physio- 
logy, bacteriology and genetics the experimental 
aspectes should predominate. But in all, the 
cultural value oan only be maintained if form and 
funotion are closely integrated. Each branch has 
ita own contribution to make in this respect not 
only to the pure science but also to its applied 
aspects in agriculture, horticulture, pomology, 
sylviculture and plant pathology. The mere 
enumeration of these branches, whether pure or 
applied, envisages the richness of the field we 
cultivate and the extensive contribution that 
botany can make towards both the enrichment of 
the human mind and the well-being of the race. 
But the accumulation of data in these varied 
directions of inquiry will only fulfil ite full purpose 
if the many threads are continually woven into 
the warp and woof of a single fabrio. 

The retention of plant physiology within the 
domain of botany has saved us from the worst 
evils of the study of form unrelated to funotion. 
This has also been one of the chief factors which 
Jed to that synthetic approach to our subject 
which conoerns the relation of the plant to its 
surroundings. The supreme value of ecology, how- 
ever, lies not so much in the attention which it 
focuses upon the mutual relations of organisms or 
even upon their relation to the environment, but 
in the synthesis which ecology achieves, into a 
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single picture, of so many aspects of botany itself 
and so many branches of human knowledge. Ite 
high educational and cultural potentiality is an 
outcome of the fact that it is the very antithesis 
of that common failing of the human mind to 
think of different subjects as isolated compart- 
menta of knowledge and not as different facets of 
one and the same jewel. 

When we attempt to und any plant 
community, the necessary study of the physical 
environment leads us at once into realms of soil 
structure, into the physical problems connected 
with water retention and water movement in- 
volving colloid properties and surface action. Bo, 
too, the chemist and the meteorologist make their 
contributions to our concept of the habitat, whilst 
the baoteriologisb, the mycologist and the proto- 
zoologist all help us to envisage that teeming 
population of bacteria, fungi and protozoa in the 
soil which, by their proper balance, maintain a 
healthy circulation of chemical products and 
are & necessity for the maintenance of the 
supply of raw material for the higher planta and 
animals 


Since the environment of the present is in some 
considerable degree the consequence of that of the 
immediate and sometimes of the remote past, the 
study of external conditions brings us into contact 
with the contributions of glaciologists and his- 
torians, whilst even the student of ‘place nameg’ 
may materially assist in the reconstruction of those 
past conditions that in part have determined the 
present state. 

When we turn from the study of the habitat to 
that of the vegetation which it supporte, we are 
at once confronted with the question as to the 
extent to which one is in equilibrium with the 
other. 

The morphologist and the anatomist furnish the 
date upon which we base our judgment as to the 
degree to whioh the external form and internal 
structure have contributed to render the i 
suited to the environments that they frequent. In 
BO far as there is adaptation, whether passive or 
active, in this respect, to that extent the oom- 
munity is in equilibrium with its surroundings and 
represente & climax, subject, ft is true, to secular 
change but of a relatively stable character. 

The cantribution of the systematist is to dis- 
tinguish between the more critical species and 
races which exhibit a localization that leas metiou- 
lous examination might readily ignore and which 
often have an ecological importance far greater 
than the Linneons of which they are the segregates. 
The experimental conclusions of the physiologist in 
the laboratory must be applied by the eoolog- 
ist to the elucidation of problems in the field, 
complicated and often profoundly modified 


OCTOBER 23, 1937 


by the oontinual operation of the competitive 
factor. 

Finally, knowledge of the life-histories of the 
constituent organisms, the reaction of the various 
phases of their development to the environment, 
their modes of reproduction, their establishment 
and extension, comprise a mass of knowledge to 
which many astute observers have contributed and 
amongst whom. the amateur holds an honoured 
place in our esteem. The clichés of the politician 
with regard to policies could be applied with far 
more than their usual significance td the ecologist, 
who might with some reason be described as 
“exploring every avenue” and “leaving no stone 
unturned” in his attempt to reveal the causal 
relations underlying the social organization of 
plant life; but this all too: brief résumé of the 
contents and contacts of a single branch of botany 
has, I hope, sufficed to emphasize that the wide 
range of knowledge invoked by the ecological 
approach, though constituting ita chief difficulty, 
is the very basis of ita cultural value, sinoe it 
weaves together into a comprehensive whole so 
many threads of knowledge spun by the specialists 
upon the wheels of research. 

The value of such approach is also obvious in 
relation to everyday affairs. In any well-oonsidered 
plan of land utilization of catchment areas the 
ecological aspects are apt to be ignored. The land 
surface under its various guises may be likened 
to a sponge which absorbs the divers forms of 
precipitation and allows the water with more or 
less rapidity to find ite way into the streams and 
rivers. But the effectiveness of the land surface 
for holding back the water varies according to 
whether it is under high forests, sorub, grasaland 
or is arable. Each type of plant cover has ita own 
absorptive factor and its own resistance to erosion. 
Furthermore, each vegetation type is not static 
but dynamic, and its role in this respect changes 
both with the seasons and with the passage of 
time. If therefore our land utilization is to be 
properly conceived, due regard must be had to 
the proportions in which the various communities, 
whether natural or artificial, are present. If we 
are to avoid floods and droughts, we must pre- 
serve rural England for practical, as well as 
æsthetic, reasons. To all this ecologists can oon- 
tribute valuable help, the more so that with the 
passage of years the surface of our roads has become 
better and leas abeorbent, and our ditches are kept 
cleaner so that drainage to rivers has generally 
become more effective and rapid. Henoe what 
sufficed to restrain extreme conditions a hundred 
years ago would not suffice to-day. Afforestation 
of the catchment area of the Thames and other 
rivers would, in the long run, be perhaps far mare 
effective and less costly 4s a guarantee against 
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future floods or droughts than grand-scale engineer- 
ing works, and whilst the former would produce 
ancillary assets of great value the latter 

would not. i 

Prof. F. W. Oliver pointed out, in reference to 
the reclamation of foreahores, that the plastic plant 
oan and does meet the constantly changing impact 
of the forces of Nature in a way which the dead 
material of the engineer cannot hope to emulate, 
and at a far lower oost. But such biological control 
demands not only a comprehensive knowledge of 
the life-histories of the species utilized, but also 
an appreciation of the environmental factors, 
dynamic as well as static, that is summed up in 
the phrase ecological foresight. 

Another matter is the much-discussed question 
of the preservation of natural areas. Owing to 
the widespread ignorance of biological knowledge, 
the dynamic character of vegetation is by no 
means widely realized. There are indeed many 
educated people to-day who think that to preserve 
an area all you need to do is to leave it alone. 
The fact that our open downland, presented to 
the National Trust, may, if left unhindered, 
ultimately cease to be downland and become 
woodland, with the loss perhaps of the very 
features for which the area was preserved, is for 
most & novel concept. But an enlightened policy 
of such control of national reserves and all that 
this implies will only be possible if the rising 
generation has been inculcated into a biological 
mode of thought. 

It is probably true to say that no branch of 
botany could be cited that has not its important 
practical applications. Botany needs no defence 
in respect to the practical utility of its pursuit, 
although it is probably true to’ say that the 
majority of those who reap the benefits of ita 
achievements are unmindful of their source. But 
it is, I feel, the contribution that botanical know- 
ledge can make towards general culture and 
spiritual contentment that is ita chief claim to rank 
high in our educational scheme. 

A sympathetio understanding of botanical 
thought and progress is essential to a community 
which is to deal adequately with such national 
problems as agricultural policy, land utilization, 
afforestation, drainage and water supply, the 
preservation of rural areas or the provision of 
national parks. Only on the foundation of a 
knowledge of plant life and ita requirements can 
an educated public opinion be built up that will 
receive and give effect to well-oonsidered legislative 
action. Moreover, it is perhaps truer of these 
pressing questions than of most that a sympathetio 
and informed publio opinion is essential to the 
continued effective operation of any policy however 
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Congres du Palais de la Découverte 
International Meeting in Paris 


WEN the President of the French Republic 
entered the main hall of the Sorbonne to 
take part in the opening of the ‘Congrès du Palais 
de la Découverte’, many were struck by the civic 
simplicity of his appearance, contrasting strangely 
with that usually associated with assemblies in 
which the political heads of States take part. 
Even the accompanying sounds of the Marseillaise 
seomed merely to give an objective commentary 
on the political situation: ‘Oontre nous de la 
tyrannie l'ótandard sanglant est levé. . . ^ The 
opening speeches of the Minister of Education, 
and of Jean Perrin, who acted as president of the 
Congress, echoed this anxiety. Both speakers 
affirmed their belief that the independent search 
for truth embodied in science is the best safeguard 
of civilization against threatening destruction. 
Jean Perrin went to the length of acclaiming 
science as the new supreme religion destined to 
reign over the happy fature. - 

At the first moment these utterances appeared 
strange and exaggerated, yet as the meeting went 
on, bringing out one symptom after another of the 
world-wide struggle of international science with 
various local tyrannies, they gained & very simple 
significance. 

The political situation of science unfolded itself 
as the various delegates rose to greet the Congress. 
When, after the Engliah and the Americans, the 
Germans got up they were listened to with the 
consideration due to the hardy survivors from a 
great flood. Later in the evening, in conversation 
with one of the German delegates, he spoke to me 
about a better understanding between the German 
and French peoples; and three delegates used 
what seemed to me to be the same official 
phrase. The Italian delegates did not mention 
politics. The U.8.8.R. was not represented by a 
single member. Great applause went up when the 
delegate of ‘the Spanish Government’ was called. 
He said little, but the words ‘in the name of the 
Academy of Madrid’ made all the subdued terror 
of the situation flare up in a momentary blaze. 
The Portuguese who followed him, the Jew who 
spoke later for the University of Jerusalem, 
evoked in turn their particular fringe of political 
associations, and so did the fact that no Japanese 
delegate appeared. By the time the list had 
finished the political scene of the world was fully 
illuminated, and on it the new situation of science 
was well visible. 


Science, and generally the independent search 
of truth, is destroyed when political liberty falls. 
The totalitarian States which claim to be supreme 
spiritual beings can admit no independent thought, 
be it religious, political or scientifio. By ite very 
nature such thought must claim superiority to 
temporal power and is therefore incompatible with 
totalitarianism. Thus it is quite logical that in 
such States the position assigned to science by 
the official philosophies of dialectic materialism 
and racialism respectively should be merely to 
serve the higher aims of the State. 

In view of this common fate shared by inde- 
pendent science and political liberty, the opening 
speeches of the Congress appeared in a clearer 
light. Their appeal to science from the depth of 
political anxiety was guided by the recognition 
that the link between science and liberty is com- 
pletely reciprocal: while the profesion of truth 
needs for ita protection the free institution of 
democracy, these institutions themselves must 
decay and fall if people abandon their belief in 
reason. The idea of liberty derives its strength 
from many roots but among these there is one 
most vital: the belief that men can reach a better 
understanding by free discussion, that in fact 
society can be continuously improved if publio 
life is steadily guided by reasoned controversy. 
It was a controversy on the question of a single 
fact from which about half a century ago the 
present political system of France emerged. A 
handful of men had faced the violence of' the 
Government and the fury of the populace to 
establish the innocence of Dreyfus. They won, and 
modern political Franoe was built on their victory. 
To-day the rise of a new threat to liberty causes 
the French Government to appeal with anxious 
hope to the men whose profession embodies the 
right to reasoned controversy and whose political 


duty is to defend this right. M. Poranyı. 
Puysics 
THis international  oongrees of physicists, 


chemists and biologists was conceived and 
organized within ninety days, chiefly through the 
initiative of M. Frederico Joliot-Curie, who was 
the chairman of the executive committee. It 
was attended by eleven hundred men of science 
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and four hundred other members. Its aims 
included the intellectual celebration of the success 
of the Palais de la Découverte, the unique quality 
of which was described in Natura of August 21, 
p. 828, and which was visited by two million persons 
between May 25 and October 7. 

The chief motive of the congress, which gave 
it exceptional vitality, was the concern of many 
of the leading, men of science in France to struggle 
for the preservation and extension of the oon- 
ditions upon which oulture, science and democracy 
are equally dependent. M. Jean Perrin, M. Paul 
Langevin, M. F. Joliot-Curie and their colleagues 
are determined to act in support of these prin- 
ciples, which they regard as sacred. M. F. Joliot- 
Curie told me that good scientific workers would 
not willingly spare time from the fascinatiangs of 
research, but to-day it was their duty to appeal 
to the people. 

The scientific meetings were arranged in thirty- 
seven sections. It was characteristio of the anti- 
nationalistic spirit that no opening paper was 
given by a Frenchman. All the first speakers 
were non-Frenchmen of international standing. 
Prof. P. Scherrer (Zurich) gave a review of the 
resulte published on the nuclear reaction D +D = 
*He-+n. Various experimenters find that the 
number of deutons needed to produce one neutron 
varies by & factor of 1,000, according to the com- 
pound of deuterium bombarded. Scherrer has 
bombarded heavy orthophoephorio acid with a 
beam of deutons of 80 microamperes and 130 kv. 
The number of neutrons and their energy were 
measured from recoil stoma of helium with an 
oscillograph in an ionization chamber. For a 
pure D target and 100 kv. it is calculated that 
8.9 x 10* deutons produce one neutron. The 
energy of the nuclear reaction is 2-92 +0-3 Mev., 
corresponding to a mass for the neutron of 1-0090. 

Dr. J. D. Cockcroft deecribed the new high-tension 
equipment at the Cavendish Laboratory. This is 
housed in & hall of dimensions 25 m. x 13 m. x 14 m. 
A 1:2 Mv. generator of the multiplied voltage 
type has been instelled, and another of the s&me 
type giving a continuous 2 Mv. is being installed. 
A 12 My. oyclotron is also being constructed. He 
discussed the transmutation of boron with fast 
protons. The experiments show that it breaks 
into three alpha particles in two steps. The firat 
involvea the formation of a nucleus excited to the 
very high level of 3 Mv. He discussed the physical 
significance of the separate existence of such an 
-excited nucleus. : 

Prof. Niels Bohr (Copenhagen) described the 
essential differences between the dynamios of the 
nucleus and that of whole atoms. In the latter 
the movements of the constituent particles can 


be treated to a high degree of accuracy as those 
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of free particles in isolation. This leads to a great 
simplification, and & complete explanation of the 
details of the periodio table of the elementa. In 
the nucleus the conditions are different. Here 
the constituent particles are very closely packed, 
and therefore under the mutual influence of forces 
which act only at very small distances. They act, 
therefore, as & collective system, and the energy 
of the nucleus is to be conceived as shared among 
the constituent particles. Disintegration ocours 
when sufficient energy becomes concentrated 
through mutual interactions on one particle. The 
final result of the nuclear reaction is determined 
by & concurrence between the various possibilities 
of disintegration and of the radiation of the 
collective system. From this point of view, the 
capture and expulsion of swift particles has 
analogies with the phenomenon of evaporation of 
a molecule from a liquid surface. One arrives at 


~a notion of the ‘temperature’ of the collective 


system, which determines the speed of the ejected 
particles. In the case where the ejected particles 
are charged, the influence of the electrostatio 
forces is predominant, but with neutrons these 
forces do not exist. The collisions of slow neutrons 
exhibit resonance phenomena analogous with 
optical dispersion. Considerable progress has been 
made with the help of the theory of the collective 
system towards the understanding of the new 
date revealed by nuclear transmutations. Bohr 
remarked that very surprising analogies between 
the structure of nuclei and of organic molecules 
might be discovered. 

Prof. P. M. 8. Blackett (London) gave a thorough 
analysis of present knowledge of cosmic ray 
particles. The absorption of the soft component 
of energy up to 250 Mv. obeys the quantum theory, 
and the theory of Bhabha and Heitler explains 
the formation of cascade showers in thick plates. - 
The evidence that the soft rays are Diras electrons 
is satisfactory. But what are the hard rays! 
They penetrate a mile of water and produce their 
own type of showers. Examination of 5,000 tracks 
shows that only 20 exhibited abnormal ionization. 
All the heavy particles appear to be protonio, and 
Anderson’s suggestion of the existence of a heavy 
electron seems to be rather too simple to explain 
the experimental evidence. Blackett suggeete 
that, if the hard cosmic rays consist of heavy 
electrons, then it follows that they must have a 
variable rest-mass which is a function of their 
energy, and must change into ordinary electrons 
below energies of 250 Mv. But other explanations 
are possible. 

Dr. J. Clay (Amsterdam) discussed the pene- 
tration of matter by cosmic rays and gave evidence 
for the existenoe of artificial radioactivity pro- 
duced by cosmic rays. He finds that if a chamber 
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ig suddenly covered with lead, the intensity of the , 
cosmic rays passing through the chamber does 
not fall to a new steady value suddenly. There 
is & period of gradual decline which suggests the 
presence of artificially radioactive atoms with 
half-lives of eight minutes. He has observed 
similar effecta when the lead is removed. 

Prof. G. Lemaitre (Louvain) gave an account 
of his analysis of the deflection of coamio rays by 
the earth’s magnetic field according to Stermer's 
theory. The equations were developed in a form 
of Fourier series, and solved with the Bush machine 
at the Massachusetts Institute of Technology. 
The principal oone has been exactly determined 
up to latitude 30°, and the Johnson latitude effect 
has been satisfactorily explained. 

Dr. W. Bothe (Heidelberg) discussed the different 
methods of the experimental determination of 
nuclear levels, depending on the spectra. of gamma 
rays and ejected particles. He gave some new 
data concerning isomeric nuclei, and resulta of 
proton and neutron capture which may be inter- 
preted by Bohr’s new theory. 

Dr. P. Debye (Berlin) gave a lucid exposition of 
the adiabatic demagnetization method of reaching 
very low temperatures. He‘remarked that the 
method is an excellent demonstration of Boltz- 
mann’s principle, because the application of a 
magnetic field has the effect of increasing the 
amount of atomic order, which is conserved during 
demagnetization, so the effect is equivalent to a 
cooling. Simon’s recent experiments show that 
heat anomalies occur in two regions under the 
adiabatic process. In the second, at very low 
temperatures, ferromagnetic properties appear. 
He explained that the atomic theory of para- 
magnetism accounts for the experimental data, 
and also the considerable effect of relatively weak 
magnetic fields on calofifio properties. He 
extended the notion into the domain of nuclear 
magnetism, and said that the calculations of 
Heitler and Teller on the time necessary to produce 
thermal equilibrium deserve very close attention. 

Prof. E. Wierama (Delft) discussed the recent 
progress in low temperature research, and Prof. F. 
Simon (Oxford) reviewed the recent experimental 
work. He referred to the impossibility of reaching 
absolute zero, and described the progress in the 
technique of liquefying helium. He said that 
Talmud in Leningrad has successfully used the 
‘bellows’ method of liquefying helium which he 
had proposed ten years ago. Prof. M. Polanyi 
(Manchester) summarized the Griffith, Taylor, and 
other theories on the deformation of solid bodies. 
J.D. Bernal contributed to the discussion with an ac- 
count of Stepanov’s thermal theory of deformation. 

Sir O. V. Raman spoke on the optics of colloids, 
and on ultrasonics in liquids. He described the 
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importance of the optical study of colloids for the 
determination of the size, form and distribution of 
the particles, and the analogy between the Tyndall 
effect and the diffusion of light by molecules. His 
general lecture on ultra-sonica was illustrated by 
striking metaphors. He described the experiment 
of Debye and Sears, and Biquard and Lucas, in 
which fringes are produced by light passing 
through a liquid transmitting ultrasonic waves, 
as making sound visible, and as introducing the 
&couraoy of optical technique into experiments on 
Bound. 

Dr. B. Van der Pol (Eindhoven) gave a 
lecture with experimental demonstrations of 
non-linear vibrations, and explained their import- 
anoe in mechanics, electrical engineering and 
biology. 

Prof. W. L. Bragg (Teddington) spoke on the 
structure and classification of silicates; Dr. U. R. 
Evans (Cambridge) on the state of the surface of 
bodies during corrosion; and Dr. F. London (Paris) 
on supraconductivity in aromatic compounds. 

J. Q. CROWTHER. 
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TH Palais de la Déoouverte, which representa a 
great effort of popularization on the part of Frenoh 
science, is an attempt, and a very successful attempt, 
to parallel the South Kensington Science Museum 
and the Deutsches Museum. In the biological 
section, for example, there are exhibits of evolution 
phenomena, embryology, tissue-culture, etc., and 
continuous demonstrations of such experiments as 
the Berger rhythm. All the most modern devices 
such as neon lighting and automatio switching are 
used to give life to the exhibits and diagrams. 

On Friday, October 1, there was no specifically 
biological meeting, but many biologiste took 
advantage of an elegant description of the poly- 
terpene compounds by Prof. Ruzicka (Basel), who 
did not fail to point out the biological importance 
of the sterols and lipochromes while tracing the 
chemical similarities between them, and their 
transformations. The following day was entirely 
devoted to embryology. Prof. Holtfreter (Munich) 
gave a lucid addreas in which he went over the 
fundamental discoveries on which our knowledge 
of the material interactions of the parta of the 
embryo during its development is based. He 
described recent resulta obtained by his method of 
explantation of parts of amphibian embryos ; thus 
& piece of the dorsal surface is taken from the 
neurul& and cultivated in isolation: if from the 
spinal region, & neural ball is formed, surrounded 
by ectoderm ; if from the eye-region, an eye-cup 
covered with ectoderm is formed, to which a naked 
piece of brain is attached Such experiments are 


OCTOBER 23, 1937 


of great value in analysing the process of induction, 
a question which O. H. Waddington (Cambridge) 
dealt with in the succeeding paper. Waddington 
also described the progress made with synthetio 
substances in Cambridge ; thus ceetrin itself, styryl 
blue, the acenaphthene derivatives, and to & lesser 
extent, squalene, can act as efficient evocators, 
inducing the appearance of neural tubes from 
ventral ectoderm. 

In the afternoon Dr. J. Needham (Cambridge) 
spoke on carbohydrate metabolism and the mor- 
phogenetio process. The association, he said, 
between carbohydrate catabolism and the earliest 
stages of development, ih which determinative 
processes are going on, has been observed by 
many independent investigators for many animal 
groupe. The glycolysis of embryonio tissues 
appears to differ from that of adulte, in particular 
the machinery of the phosphorylation cycles is 
not fully laid down at early stages, and non- 
phosphorylated gluoolysis takes place. Organizer 
phenomena and carbohydrate metabolism are 
probably connected, ainoe there are strong reasons 


for thinking that the evocator existe in tts masked , 


form in combination with polysaccharide and 
protein. 

Monday, October 4, opened with a paper by 
Prof. D. Keilin (Cambridge), who dealt with the 
enzymes peroxidase and catalase which have 
protohwmatin compounds as their prosthetic 
groups. The reaction of these with their substrates 
changes the absorption spectrum and this allows 
the analysis of the mechanism of the reaction. 
Prof. B. Kuhn (Heidelberg), on the other hand, in 
dealing with vitamins, emphasized how in several 
cases they, or compounds very similar to them, 
may be united in combination with proteins, 
giving compounds of quite different propertiee. 
Thus the lipochrome retinene, almost identical 
with vitemin A, forms with protein the visual 
purple of the retina.  Lactoflavin, vitamin B,, 
forms xith-protein the dehydrogenating enryme, 
flavoprotein, of Warburg; while vitamin B, & 
thioazol derivative, is one of the components of 
oo-oarboxylase. Phosphorylation may be as 
important as combination with protein. 

In the afternoon Prof. J. H. Northrop (Princeton) 
described the present state of the work on the 
constitution of the crystalline enzymes, trypsin 
and pepsin. In none of these can any prosthetio 
group be detected, and practically any modifica- 
tion of the molecule leads to a loss of ite enzyme 
properties. No fragmente are active. Work on 
the bacteriophage was described and an analogy 
sustained between ita power of increase and the 
&utooatalytio action of trypsin on trypeinogen. 
He was followed by Prof. Warburg (Berlin), who 
in & brilliant address proposed a new classification 
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of active proteins . (alloxazino-proteins, pyridino- 
proteins, ferro-proteins, eto.) according to the 
reactive groups. 

On Wednesday, October 6, Dr. N. W. Pirie and 
J.D. Bernal (Cambridge) gave an account of their 
work on the plant virus of tobacco mosaic disease, 
from which this appears to be a nucleoprotein of 
special character, spontaneously forming liquid 
crystals of gigantio oell-size when isolated, but 
probably existing as spheres or short rodlike 
particles in the actual plant sap. This gave rise to & 
long discussion, Later Prof. Rideal (Cambridge) 
described the work of his collaborators and himself 
on monomolecular films of proteins and other sub- 
stances of biological importance. Of particular 
interest was his demonstration that a sterol- 
protein complex, requiring long treatment with 
ether for separation, dissociates and reforms again 
under the preasuree applied to it in monolayers. 

Thursday, October 7, was devoted entirely to 
genetics. Prof. Muller (Moscow) gave a fine paper 
on the effecta of radiations on the genotype, and 
this was remarkably extended by the lecture of 
Dr. Timofeev-Reesovsky (Berlin) in the same 
afternoon, who has.succeeded in analysing the 
physico-chemical mechanism of X-ray-induced 
mutations much further than possible hitherto. 
Spontaneous mutations may now be regarded as 
mono-moleoular reactions produoed by thermal 
agitation when this oversteps the energy threshold 
of the chemioal bonds. Mutations should therefore 
conform to the rules of chemical Kinetics, and it 
has indeed long been known that, other things 
being equal, the mutation-rate is proportional to 
the external temperature. Prof. Haldane (London) 
gave an interesting discussion of the genetics of 
populations, introducing the term “cryptopoly- 
morph" for populations such as man, many 
individuals in which carry recessive genes giving 
(sometinies deleterious) abnormalities. Finally, 
Dr. Wrinch (Oxford) developed her theory of 
protein structure, which she applied particularly 
to the structure of genee and chromosomes. 

To one participant, at any rate, it seemed that 
the main idea which, in a quite unrehearsed way, 
ran through all the papers, was the great import- 
ance of compounds combined with proteins, either 
as loose complexes or as proethetio groupe. There 
were the lipochrome-protein compounds (Ruzicka, 
Kuhn), the sterol-protein compounds (Needham, 
Rideal), the vitamin-protein compounds (Kuhn, 
Warburg), the hematin-protein compounds (Keilin). 
and last but not least the nuclein-protein oom- 
pounds (Pirie, Bernal and all the geneticists). It 
is the intention of the organizers of the congress to 
publish three volumes containing the contributions 
(Hermann et Cie. Paris) so that these will 
happily be available in permanent form. J.N. 
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BIOLOGICAL CHEMISTRY 
Tam rapid increase, during recent years, of our 
knowledge of the chemistry of the biological cata- 
‘lysate and of the chemical changes involved during 
intracellular respiration was the most striking 
feature of the Section of Biological Chemistry. 
On the basis of this knowledge Prof. O. H. 
Warburg (Berlin-Dahlem) proposed a classification 
of these catalysts according to chemical structure. 
. These fermente, or active proteins, he classifies into 
four groupe. 


Protem Prosthetic Group Active Group 
1. Alloxaxino protein nueleotade loraine 
€. Pyridino protein Pyndine nucleotide Pyridine 
3. OCupro protein Unknown Copper 
4. Ferro protein Ferroporphyrn "Iron 


As examples were quoted (1) the yellow enzyme, 
(2) the enzymes of alcoholic fermentation and 
‘hexose phosphate oxidation, .(3) the catechol- 
oxidase of potato recently investigated by F. 
Kubowitz, (4) the well-known catalysts of the 
hemoglobin type. Such a olasaification will 
naturally meet with criticism in Group 2, where 
the conception of enzyme plus coenzyme forming 
as rigid a compound as, for example, hemoglobin 
will not be generally accepted. The action of these 
ferments was described im -the case of hexose 
phosphate oxidation involving the stoichiometric 
transfer of hydrogen to atmospheric oxygen via 
the alloxazine and pyridine nuclei. 

Prof. R. Kuhn (Heidelberg) dealt with fermenta 
of the first two classes in & paper illustrating the. 
close relationship between vitamins and fermenta. 
Thus, aneurine (B,) when phosphorylated is the 
prosthetic group of carboxylase, lactoflavine (B,) 
plays & similar part in the yellow enzyme, while 
ascorbic acid (C) without phosphorylation is the 
active grouping of esterase. Prof. D. Keilin 
(Cambridge) confined his address to fermenta of 
the fourth class. The three compounds methssmo- 
globin, peroxidase and catalase were taken as well- 
established examples, and the remarkable similari- 
ties in the chemical and spectroscopic properties 
were emphasized. In particular, an &ooount was 
given of the spectroscopic study of the reaction 
with hydrogen peroxide, by which it was estab- 
lished that the iron of catelase, but not of the 
other two, is reduced in reacting with hydrogen 
peroxide. Manometrio evidence for this reduction 
was also brought forward. 

The discussion which followed these two papers 
centred mainly round the role of the yellow 
enzyme. It was generally accepted that oxidation 
in vivo of the reduced yellow enzyme, which 
cannot take place at the oxygen tension in the 
tissue, must be brought about through the inter- 
mediate action of the cytochrome system according 
to the scheme previously proposed by H. Theorell. 
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In dealing with the chemical nature of pepain, 
trypsin and bacteriophage, Prof. J. H. Northro 
(Princeton) stressed the difficulties of obtaining 
reliable evidence as to the purity of so-called pure 
crystallme preparations. Apparently the most 
reliable criterion is the solubility test based on 
phase rule considerations. Thus only with a pure 
substance will the concentration of dissolved solids 
remain constant as further solid is added to a 
saturated solution. This method ‘has established 
that many preparations formerly believed pure are 
mixtures. An active crystalline nucleoprotein has 
also been obtained from bacteriophage. These 
substances contain no prosthetic group, and the 
properties must be ascribed to characteristic 
molecular structure. Their formation from inactive 
precursors involves but a very slight chemical 
change, which is autocatalytio. 

A general discussion, entitled “Enzymes, Chromo- 
somes, Virus," was opened by Dr. N. W. Pirie 
(Cambridge), but was mainly restricted to the 
subject of virus. The chief problem here is the 
exact relationship between the crystalline pre- 
parations and the virus as it existe in the plant. 
Ultrafiltration of tobacco mosaic virus shows that 
particle size increases during purification and gives 
rise to anisotropy of flow. J. D. Bernal, reviewing 
his work on the optical properties of purified 
preparations and on X-ray diffraction measure- 
ments, produced evidence of a linear aggregation 
of virus particles during purification, and was able 
to deduce the dimensions and spacial configura- 
tions of these aggregates. The identical ‘unit cell’ 
dimensions of three tobacoo viruses find & parallel 
in the serological teste of Prof. Garcia, whereby 
the tobacco and potato viruses fall into two groups 
of closely related individuals. 

An address by Prof. E. K. Rideal on chemical 
reactions in monolayers indicated a new line of 
approach to the study of changes within the oell, 
where surface reactions predominate. The change 
of chemical activity with molecular orientation in 
& monolayer is well illustrated by the action of 
permanganate on a film of oleic acid. By com- 
pression of the film the molecules assume a per- 
pendicular position, the double bonds are removed 
from the interface and the oxidation practically 
ceases. Similarly, the photochemical decomposition 
of stearyl anilide can be stopped by oompreesing 
& film so that the benzene nuclei, revolving until 
parallel with the incident light, no longer abeorb 
in the ultra-violet region. Similar technique makes 
possible the study of the orientation of protein 
molecules, with results in agreement with Astbury’s 
X-ray diffraction method, and the degradation of 
proteins with loss of cahromophorio groups (tyrosine 
residues) and formation of melanine. 

E. F. HARTREE. 
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Mr. Richard Inwards 

OMETIME near the beginning of the present 

century & distinguished Continental meteoro- 
logisb remarked that in England meteorologists were 
long-lived. It was perhaps the example of the 
Meteorological Üouncil of that time that was in the 
mind of the speaker. If the remark had been printed 
in time it might have been included in the well. 
known book on ‘Weather Lore” by Richard Inwards, 
who died on September 30, at the age of ninety-seven, 
after seventy-six years of fellowship of the Royal 
Astronomical Society and seventy-five of the Royal 
Meteorological Society, including therein & oonsider- 
able period of ‘occlusion’ at his residence in Croft- 
down Road, Highgate, accentuated “by failing eye- 
sight. . 
Mr. Inwards was born at Houghton Regis, not far 
from Dunstable, on April 22, 1840, the san of\Mr. 
Jaber Inwards, and was educated at Soulbury, about 
ten miles away. In some way not apparent in the 
available records his education led to miming as & 
professional career. His interest in science is obvious 
from the first. He joined the Royal Astronomical 
Society at the age of twenty-one and the Royal 
Meteorological Society at twenty-two, when the latter 
Society was closely associated with the Institution of 
Civil Engineers and held its meetings in their room. 
According to “Who's Who", he managed mines in 
Bolivia and in Spain, and he reported upon mining 
enterprises in Norway, Austria, South America, 
Mexioo, Spain, Portugal and England. His recreations 

When Mr. Inwards joined the Royal Meteorological 
Society, founded in 1850, it was engaged in organizing 
and collecting weather observations from volunteer 
observers in England, represented from 1881 onwards 
by an ann lume of the “Meteorological Record”, 
while the Scottish Society, with Sir Arthur Mitchell, 
T. Stevenson (of the Screen) and A. Buchan, were 
discharging similar duty for Scotland. G. J. Symons 
was developing the British Rainfall Organization, 
Kew Observatory was-held by the British Association, 
and the Meteorological Department of the Board of 
Trade under FitzRoy was organixing, collecting and 
co-ordinating observations from the sea. 

In 1900 the Bocibty had ninety-three stations of 
the second or third order, and among the names of 
observers we find E. Mawley at Berkhamsted, Sir 
J. W. Moore at Dublin, E. Kitto at Falmouth, H. 
Mellish at Hodsock, Sir Lothian Bell at Rounton, 
J. Baxendell at Southport, R. Bentley at Slough, 
F. Campbell Bayard at Wallington. Inwards’s name 
does not appear, though he had already ‘‘passed the 
chair" of the Society in 1894 and 1895, with addresses 
on ‘Weather Fallacies” and ‘Meteorological Observa- 
tions". He had been on the Counail since 1884 and 
was treasurer in 1900, when Theodore Williams had 
uud de a caesus ia Al amc Ree 
Symons. He was joint editor of the Quarterly Journal 
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Obituary Notices 


for about twenty years and contributed three papers 
(‘The Metric System in Meteorology", “On Some 
Phenomena of the Upper Air", and ‘“Turner’s 
Representations of Lightning"). He also wrote “On 
an Instrument for Drawing Parabolic Curves’’ (Phi. 
Mag., 1802) and “The Temple of the Andes”, 1884. - 
In 1911 he edited the “Life and Work of W. F. 
Stanley”, the instrument maker. 

, Inwards is specially rezneznbered for his book on 
“Weather Lore" published first in 1869, with a third 
edition in 1898. Bo it would appear that while helping 
his colleagues to collect and arrange observations 
from British localities he was himself engaged in 
collecting notes about the weather and its ways from 
tbe literature of the ancients and the moderns, 
ranging from Hesiod and Theophrastus to Notes and 
Queries. Ib is a wonderful collection of the weather 
wiedom of more than two thousand years of common 


, experience, 206 pages displaying perhaps three 


thousand spontaneous mferences. 

In respect of ita arrangement this book is per- 
haps typical of the meteorological practice of the 
time and has something to do with the final sentence 
of Mr. Inwards’s introduction to ‘Weather Lore" 
that “meteorology itself especially as regards English 
weather is very far from having reached the phase 
of an exact science". In the “Meteorological Record," 
as elsewhere, we find separate columns for the several 
items observed, and the page is so brimful of observa- 
tions that one is reminded of a supersaturated solution 
which will develop into beautiful crystals if only an 
efficient nucleus can be suggested. So in “Weather 
Lore” we find remarks about weather collected and 
arranged in groups related to times and seasons, sun, 
moon and stars, wind, clouds, mista, and so on, 
while thoee who were dealing with observations of 
instruments were formulating their theary round the 
idea of the cyclonic depression, as they do now on 
the idea of fronte. In Weather Lore" the grouping 
under the chosen headings is rigorous, regardless of 
latitude or chronology (outside the limita of the solar 
year) and generally regardleas of orogrephie features. 
The reader may be pardoned for wondering whether 
some day a meteorological Kepler may co-ordinate 
the facte which are disclosed and formulate the insight 
into Nature whioh they carry. 


Prof. de; Burgh Birch, C.B. 
Wa regret to record the death, which occurred 
on September 18 at the age of eighty-five years, 
of Prof. de Burgh Birch, emeritus professor of 
physiology in the University of Leeds. Prof. Birch, 
who was born on May 18, 1852, received his medical 
training at Bristol and graduated at Edinburgh. 
After three years as assistant to the professor of 
the Institutes of Medicine at Edinburgh, Birch went 
in 1883 to Leeds as the first full-time profeesor in 
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the School of Medioine, which had just been amalga- 
mated with the Yorkshire College of Science m order 
to become a constituent of the Victoria University 
and had received & nucleus of an endowment of a 
chair in memory of Lord Frederick Cavendish. There 
was practically no equipment and as little money, 
80 for ten years, while sharing in the work of a scheme 
for building a new school, he set about the task of 
equipping the department with the practical assist- 
ance of & young mechanical engmeer—Kershaw— 
who later made a name in the invention and manu- 
facture of instrumenta for the film industry. When 
the new school was opened in 1893 it was extremely 
well equipped for practical courses, especially experi- 
mental physiology. 

The necessities of the time seam to have diverted 
Birch's mind from inquiry into physiological problems, 
for which he had shown excellent promise in his work 
with Rutherford in Edmburgh. His attention was 
given to perfecting apparatus: unless perfect an 
instrument was no use; when perfect it ceased to 
have interest. His bent for organization and making 
the fullest use of slender funds ‘was well shown in 
his military hobby. He raised a medical staff corps 
with such success that little improvement was re- 
quired to make it a full unit in the Haldane scheme. 
He retired with the distinction of C.B.' after serving 
as A.D.M.B. of the unit of his own creation. In 1915, 
although more than sixty years of age, he was 
invited to resume the rank, and he acoompanied the 
division to France. 

The same bent was marked in the organization 
and discipline of Birch’s department and in his 
conduct of the affairs of the Faculty in the dean’s 
chair, which he occupied in the first seven years of 
the century and again from 1918 until his retirement 
in 1917. In these periods he laid certain lines along 
which the post-War development of the school were 
facilitated. In these days of granta of a liberality 
entirely unknown m the Victorian period, this genera- 
tion oan scarcely understand the amount of labour 
and ingenuity exercised by men like Birch in laying 
the foundations of a department im the condition of 
magna inopia omnium rerum. Though unquoted in 
text-books, he is one of the corner stones of the 
Leeds Medical School. 


Dr. W. N. Bond ` 


Ir is with much regret that we reoord the death 
of Dr. W. N. Bond, lecturer in physics in the Uni- 
versity of Reeding, whioh oocurred on August 25, 
following an operation, while on holiday at Minehead. 

Wilfrid Noël Bond was born on’ December 27, 1897, 
and educated first at St. Albans School and after- 
wards at East London College and the Royal College 
of Science, whence he graduated with (first-class 
honours in the University of London. After nearly 
two years’ experience in industrial research in the 
engineering works of Messrs. Kent in Luton, he 
returned to academic research work, first under Prof. 
A. W. Porter at University College, London, and 
later at the Cavendish Laboratory, under Sir J. J. 
Thomson, where he took his Cambridge B.A. by 
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research. He was appointed lecturer physics in 
the University of Reading in January 1921, a position 
which he continued to occupy with distinction until 
his death. 

A kind, patient and conscientious teacher, Bond 
was also keenly interested in research and published 
numerous original] papers. Readers of NATURE may 
recall his recent investigations into the most probeble 
v&lues of the universal constante, made in connexion 
with the theories of Bir Arthur Eddfhgton. Bond’s 
erperimental work was mainly (though by no means 
exclusively) concerned with the flow of fluids, and 
the allied subjecta of viscosity and sarface tension. 
An experimenter of exceptional skill and ingenuity, 
his methods were distinguished by their elegance and 
simplicity. His research work showed a steady 
development in power and maturity, and his most 
recent publications on ‘The Viscosity of Air" and 
on the “Measurement of Surface Tension by the 
Moving Sheet Method" (a continuation of which was 
passing through the press at thé time of his death) 
reveal his work at its best. In addition to his original 
papers, Bond published three books, ‘Numerical 
Examples in Physica’, "An Introduction to Fluid 
Motion”, and “Probability and Random Errore”, all 
of which received very favourable notices. 

Modest, friendly and sincere, Bond will be greatly 
missed, not only by his students and colleagues to 
whom at all times he gave unsparingly and unselfishly 
of his best, but also by & much wider circle of 
acquaintances and friends. He is survived by bis 
father, and leaves a widow and three children. 


Wa regret to announce the following deaths : 


Sir John Dewranoe, G.B.E., president of the 
Institution of Mechanical Engineers in 1928, on 
October 7, aged seventy-nine years. i 

Dr. Paul Emerson, senior soil scientist of the Soil 
Conservation Servioe of the U.S. Department of 
Agriculture, an authority on soil bacteria,’ on 
September 20, aged fifty years 

Mr. W. B. Ferguson, EC, kn: knowr for his researches 
in photography, on October 7, aged eighty-five years. 

Mr. W. 8. Goeset, head of the scientific staff of 
Arthur Guinness, Bon and Co., Dublin, known for 
his contributions to statistics and economics over 
the peeudonym “Student”, on October 16, aged 
sixty-one years. 

Prof. L. M. Hoskins, emeritus “professor of applied 
mathematics in Stanford University, on September 8, 
aged seventy-seven years. 

- Bir Ashley Mackintosh, emeritus profeasor of 
medicine in the University of Aberdeen, an authority 
on nervous diseases, on October 14, aged sixty-nine 
years. 

Sir John Moore, president of the Royal Acadamy 
of Medicine in Ireland in 1918-21 and president of 
the Royal College of Physicians of Ireland in 1898- 
1900, author of ‘Meteorology: Practical and 
Applied", on October 18, aged ninety-one years. 

Prof. F. Morley, emeritus profeasor of mathamatioa, 
in Johns Hopkins University, on October 17, aged 
seventy-seven years. 
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Lord Rutherford, O.M., F.R.S. 
‘Iv is with profound regret that we record the 
death at Cambridge, on Tuesday, October 19, at 
sixty-six yearof age, following a serious abdominal 
of Lord Rutherford, whose experimental 
researches and scientific genius form the main part 
of the impressive structure of modern physice. By 
hia friendly nature, as well as his alert and brilliant 
mind, he won the affection and esteem of all with 
whom he came in contact, whether as studenta, 
research workers, or members of the numerous 
which be served. The outstanding characteristics of 
his life, work, and influence were described by 
Maarrice, Duc de Broglie, in Narusa of May 7, 1932, 
when Lord Rutherford was added to our series of 
Scientific Worthies ; and there would be little to add 
to thes article if it were now published as an obituary 
notice. We prefer, howpver, to arrange for personal 
tributes after a great scientiflo investigator like Lord 
Rutherford has pessed into silence but leaving his 
friends & memory which will be cherished by them 
all throughout life, and a record in the history of 
science which will never be forgotten. 


Dr. C. C, Paterson, O.B.E. 


Da. O. O. Parxasow is delivering the Guthrie 
Lecture of the Physical Society for this year at tbe 
Imperial College of Science and Technology, South 
Kensington, at 5.15 p.m. on October 22. The title 
of the lecture is “The Appraisement of Lighting". 
Dr. Paterson is the director of the Research 
‘Laboratories of the General Electric Company, Ltd., 
Wembley. He was for sixteen years a member of 
the ‘staff of the National Physical Laboratory, 
Teddington, where he established and administered 
the Electrotechnics and Photometry Divisions of 
the Laboratory until 1918. He then accepted the 
task under Lord Hirst of initiating the G.H.O. 
Laboratories at Wembley. These have now grown 
so much in size and influence that they have a 

1 of 500 and cover a floor area of about 
170,000 sq. ft. Dr. Paterson’s activities have not 
been confined to the Wembley Laboratories. He was 
president of the Institution of Electrical Engineers 
in the year of the Faraday celebrations (1981). He 
has been president of the International Illumination 
and this year of the Institute of Physica; he is also 
a vioe-preeident of the Royal Institution and of the 
Royal Society of Arte. He has been Faraday Lecturer 
of the Institution of Electrical Engineers and Huxley 


Lecturer of the University of Birmingham. Whilst. 


Dr. Paterson's activities in engineering and science 
have covered a wide range, his chief personal con- 
tributions and scientiflo papers have been in the 
flelds of light and lighting. He has recently had the 
honorary degree of doctor of science conferred on 


him by the University of Birmingham ' ‘in recognition 
of his many contributions and services to electrical 


science”. 


Prof. J. H. Gaddum 

Pror. J. H. Gappum, profeasor of pharmacology 
at University College, London, has been appointed 
to the University'chasir of pharmacology tenable at 
the College of the Pharmaceutical Society of Great 
Britain and has also been appointed director of the ` 
Society’s Pharmacological Laboratories. Prof. Gad- 
dum was educated at Rugby and at Trinity College, 
Cambridge, and afterwards he studied medicine at 
University College Hospital in 1922-24. From that 
time onwards he has been in the forefront as an 
investigator of problems of biological standardization. 
In 1924 he was appointed to the Welloome Physio- 
logical Research Laboratories and in 1927 became 
assistant to Sir Henry Dale at the National Institute 
for Medical Research. From January 1084 he waa 
professor of pharmacology in Cairo, and in the 
summer of 1985 was appointed to the professorship 
of pharmacology at University College which be has 
just relinquished. Prof. Gaddum was a member of 
the sub-committees on tbe biological standards for 
digitalis, strophantbus and ergot for the British 
Pharmscopaisa, 1082: he also served on the sub- 
committee dealing with the accuracy of biological 
assays for the 1986 Addendum to the Pharmaoopxeia. 
His published work includes contributions on the 
estimation of strophanthus, thyroid preparations and 
on the determination of the toxicity of neoersphen- 
amine. His other work has been connected with the 
detection and isolation of substances occurring 
naturally in the body, such as the estimation of 
histamine in blood. He is secretary of the Physio- 
logical Society. j " 


Moriz Kaposi (1837-1902) 

Pror. Mor Karoar, one of the leading dermato- 
logista of the nineteenth century, was born at 
Kaspovár, Hungary, on October 27, 1887. He studied 
medicine at Vienna, where he qualified in 1861, and 
then became assistant to the celebrated Prof. Hebra, 
whom he succeeded later m the chair of dermatology 
in the medical faculty of the University of Vienna. 
He was the first to describe several new akin diseases, 
such as multiple pi sarcoma of the skin 
(1872), xeroderma pigmentosum (1876), to which he 
has given his name, and lichen ruber moniliformis 
(1880). In addition to collaborating with Hebra in 
his work on diseases of the skin, which was translated 
into English in the New Sydenham’s Society’s 
publications (1866-80), he brought out an inde- 
pendent work on skin diseases which was translated 
into English and French, and a handbook on syphilis, 
as well as numerous articles in the roh für 
Dermatologie und Syphilis and the Wiener medisinisohs 
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Wochenschrift. ts iat, vus ids ban cON 
specialists from both his own and foreign countries, 
were remarkable for their clearness and precision, and 
many of his pupils afterwards occupied chairs of 
dermatology in different countries. Throughout his 
life he upheld Hebra’s teaching, inchiding the 
erroneous doctrine of the identity of chicken-pox and 
small-pox, and of measles and German measles. He 
died on March 16, 1002, a few days after the celebra- 
tion of the twenty-fifth anniversary of his appoint- 
ment aa professor. 


Compton Manor Estate: Veterinary Field Station 

Taa recent announcement that the Agricultural 
Research Council has purchased from Mr. Alfred 
Barclay the Compton Manor Estate on the Berkshire 
Downs will be weloomed by farmers and others having 
an interest in the well-being of agriculture and par- 
ticularly the livestock side of the industry. In 
addition to the purchase of the land, the Council has’ 
arranged to buy the well-known pedigree herds of 
Ayrshire, Friesian and Guernsey cattle and also the 
herd of Large White pigs. A field station is to be 
established at Compton Manor primarily for investi- 
gation of problems of animal health and disease. 
Farmers, veterinarians and all workers in any branch 
of animal husbandry or nutrition will agree that a 
development of this nature is long overdue. Material 
advance has been made in recent years in our know- 
ledge of the breeding and feeding of farm livestock, 
and while admitting that important advances in the 
diagnosis, prevention and treatment of many diseases 
have been made, it is unfortunately only too true 
that there are still diseases, of wide incidence and 


causing enormous loss, of which very little is known’ 


in the way of treatment. Until these diseases can be 
' controlled or cured, the potential gain which could 
be derived from the existing knowledge of nutrition 
and breeding is very seriously curtailed. The Council’s 
announcement mentions two such diseases on which 
it is proposed work should commence immediately, 
namely, contagious abortion in oattle and fowl 
paralysis in poultry stocks. A bad attack of either 
may seriously interfere with progress which has been 
made over years of constructive breeding and suo- 
cessful feeding and management. 


In the mvestigation of diseases, the initial work 
must be carried out in research laboratories and then 
on amall animals, but a stage comes when the results 
must be tried out on farm animals and under normal 
farm conditions. Facilities for this fleld work, while 
not non-existent, have been extremely limited in the 
past, and the oreation of a field station for this 
specific purpose will help to bridge this gap. The 
field station will allow methods of treatment or con- 
trol apparently successful m the laboratory to be 
passed on to the farmer or practismg veterinary 
surgeon. Another object in the establishment of the 
station is that it will be able to supply to other 
research institutes, for experimental purposes, farm 
animals of known history and free from disease. 
This service will bridge another gap ; and in addition 
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to increasing the opportunities for work at existing 
research institutes, it will help to mamtain the 
desirable collaboration between those institutions and 
the new station. The Council states it does not wish 
to set up a self-contained research institute, and hopes 
that, in addition to other methods of collaboration, 
existing institutes will second members of their staff 
to work at Compton on some problem when it would 
appear that the station is the most suitable place 
for joint work. All agrioulturiste, whether farmers 
or research workers, will watch with great interest 
the development of this new station, and wish it 
success in the important work which it is undertaking. 


German and British Lantern Slides 

A OORRESPONDHNT writes: ‘Those who, during 
recent years, have attended lectures on seieniifio 
subjects in Germany .will have been favourably 
impressed by the well-made, dignified lantern slides 
which are used there. In many cases, the slides are 
made with different colours to indicate the various 
curves or other significant portions of diagrams. 
Sometimes they have ooloured arrows pointing to 
special details. The lantern slides are generally 
produced to a standardized system, so that, time and 
mental energy are saved in knowing where to look 
for the title, date of preparation and other signifloant 
features. This year it was noticed that some of these 
lantern slides were made by the Technisch-Wiseen- 
schaftliches Lehrmittelzentrale, Berlin N.W.7, Doro- 
theenstr.32. There would appear to be no organization 
in England corresponding to this technical science 
teaching equipment centre and it is probably true 
to say that lecturers in this country generally use 
lantern slides less satisfactory than those seen in 
Germany. It is suggested, therefore, that it would 
be to the benefit of technical education m England 
if encouragement could be given to the production 
of high-class lantern slides in this country, through 
the Board of Education, organizations of technical 
teachers and similar bodies. In this manner they 
would assist technical education both from the point 
of view of the lecturer and of the student." 


Lectures and Demonstrations at the Zeiss Works 

Num hundred scientific workers, including no 
fewer than 160 non-Germans, attended the second 
Zeise-Kurs in Jena last month. As apparently only 
three Englishmen were present, it would appear to 
be worth recording that many German firms sent 
several representatives to this three-day course of 
twelve lectures, at which more than two hundred 
instruments were set out, to be demonstrated by 
between fifty and sixty experts. On one evening 
during the course, a performance was given in the 
Zeiss Planetarium. The first day was devoted to: 
microscopy and metallography, the lecturers being 
Prof. Hanemann (speed of alloy transformations) ; 


- Prof. Pomp (causes of failure in the working of iron 


and steel); Dr. Scheil (theory of hardening steel) 
and Dr. Hansen (light metals and their uses). The 
second day’s lectures dealt with spectro-analysis and 
photometry, the lecturers bemg Prof. Gerlach (pro- 
gress in spectro-analytical methods); Dr. Ginsberg 
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(new photometrical methods in light metal analysis) ; 
Dr. Ramb (various spectro-analysis investigations 
for industrial laboratories) and Dr. Kaiser (contribu- 
tions to the spectro-analysis of light metal alloys). 
The third day’s work was on fine measurmg, the 
lecturers being Prof. Kienzle (means of obtaining 
reliable dimensional data regarding machine com- 
ponents); Dipl.-Ing. Claassen (supervision of gear 
wheel manufacture); Dr. Berndt (testing of gear 
teeth) and Harr Nichterlem (modern developments 
1n projection as a means of measuring). 


Engineering and Transport 

Ix his presidential addreas to the Institute of 
Transport on October 11, Sir Alexander Gibb suggested. 
that we are on the threshold of another great advance 
in methods of ‘transport. He did not speak of the 
experiments that the great physiciste of the world 
are carrying out in their laboratories; he confined 
himself to consideration of the most that engineers 
oan offer, to improve transport with the knowledge 
and means they have at present. In constructing 
bridges, the record for length (4,200 feet) is held by 
the Golden Gate Bridge at San Francisco. He 
said that American engineers are confidently looking 
forward to building, within the next ten years, spans 
up to 10,000 feet long. With present materials and 
the development of wire cable construction, it is 
quite possible to expend this length to 18,000 feet ; 
but before this limit is reached, the ratio of dead 
load to live load would be too great to make spans 
of this length economically justifiable. In air trans- 
port the speeds at which aeroplanes will regularly 
operate will before many years equal or exceed the 
highest speed records at the present time, and the 
distances over which they will operate will be greatly 
extended. Sir Alexander doubts, therefore, whether 
floating seadrome bases or mother seaplane ships will 
ever be necessary for great ocean crossings. 

At the moment, road design is the most urgent 
of the problems of transport engineering. It is purely 
& matter of policy and economics whether Great 
Britain should endeavour to develop road systems 
like those in Germany. In Great Britam there are 
41,000 miles of road subject to the 80 m.p.h. re- 
striction ; and more than half the Great North Road 
is only suitable for two-line trafflo, although we have 
the greatest density of motor trefo on the roads 
of any country in the world. Germany recently in 
one year spent 25 million pounds on entirely new 
road construction, and in 1035 the United States 
spent about 120 million pounds. In Great Britain 
the building of & new road is & rare event. A complete 
programme of new trunk motor roads in Great 
Britain, connecting all the principal towns, might cost 
up to a thousand million pounds. A further attempt to 
solve the traffic problems of London in the way that 
New York is dealing with its difficulties, on the lmes 
of the regional plan of 1929, with its forty years 
programme, involving about 1,700 miles of parkways, 
boulevards, eto., would oost more. It might even 
not be possible. Sir Alexander pointed out that 


NATURE 


719 


these are not exclusively engineermg problems. They 
must be examined from the economic point of view 
before a decision can be reached. 


The Hanseatic Scholarships 

Ir is announced in The Times that & Hamburg 
merchant, who desires to remain anonymous, has 
created out of his private means & fund to provide 
in the first instance not fewer than four scholarships 
annually, each of the value of 3,000 Ran., for young 
British graduates who desire to study m Germany. 
These scholarships are to be known as the Hanseatic 
Scholarships. They will be tenable for one year, may 
be held in any subject, and will be open to all students 
of the universities of the British Empire, with a 
preference for students from Great Britain. The 
founder hopes that the Hanseatic Scholarships may 
help '*to further closer relations and understanding 
between the German and British peoples and to pro- 
mote & consciousness of European solidarity". The 
trust, of which the first patron is the German 
Ambassador at the Court of St. James’s, will be 
assisted in the selection and guidance of the scholars 
by & German and a British committee. The British 
committee, as so far constituted, will consist of: 
Lord Lothian (chairman), Dr. W. G. 8. Adams, Prof. 
E. D. Adrian, Dr. George Gordon, Bir Henry Tixard, 
and Prof. H. G. Fiedler (secretary), profeasor of 
German language and literature, University of Oxford, 
from whom further particulars may be obtained. 
Association of British Chemical Manufacturers 

Twnawrv-owH years of activity were reviewed by 
the chairman, Mr. Eben Wallace, at the annual 
general meeting, held on October 14, of the Associa- 
tion of British Chemical Manufacturers, which was 
formally incorporated on December 28, 1916. The 
initial membership was 110 firms, representing a 
capital of £39,000,000, whereas now, although the 
actual membership has not shown any great increase, 
the capital represented is more than £200,000,000. 
The Association’s directory, “British Chemicals and 
their Manufacturers’, was firat published in 1919, 
and & new edition has since been issued every second 
year. 1920 saw the formation of the British Chemical 
Plant Manufacturers’ Association, whilst in 1927 
the Association’s Works Technical Committee com- 
menoed ite work ort safety in the chemical industries. 
matters, with the setting up of standards, with the 
organization of exhibitions, with the incidence of 
legislation, and, generally, with the promotion of 
co-operation within and around the industry. The 
annual report refers to the Association’s activities, 
during the year ended May 31 last, in relation to the 
new Factories Act and other legislation, to the work 
of the Import Duties Advisory Committee, to oom- 
mercial treaties, to safety measures, to the fund which 
the chemical industry has established in support of 
chemical publications and library facilities, to trans- 
port, and to various other relevant matters. Dr. 
F. H. Carr was elected president of the Association, 
and Mr. E. V. Evans and Mr. R. Duncalfe respectively 
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Plant Hormone Investigations 

A HrTUDY meeting on the subject of “Phyto- 
hormones” was held at the International Institute 
of Intellectual Co-operation on October 1 and 2. 
This meeting, which was organized by the Inter- 
national Institute of Intellectual Co-operation and 
the International Union of Biological Sciences, 
was the first of a series that will be held in the 
course of the coming months and which will dis- 
cuss a variety of questions such as “The New 
Vitamine”, "Nomenclature of Genetics”, “The Double 


Electric Layer”, eto., included in the plan of work 


of the International Council of Saientific Unions, 
which acts as a committee of scientific advisers to 
the Intellectual Co-operation Organization. The 
meeting was held under the chairmanship of Prof. 
P. Boysen Jensen and reports were discussed on 
various aspects of the study of phytohormones, pre- 
pared by the following: Prof. F. Kógl, Utrecht; 
Prof. Niels Nielsen; Prof. N. J. Koningsberger, 
Utrecht; Prof. G. 8. Avery, Connecticut; Prof. R. 
Bouilenne, Liége; Prof. C. Zollikofer, Zurich; 
Prof. K. Doetal, Brno; and nomenclature of phyto- 
hormones, by Dr. Janot, Paris. The question of the 
nomenclature of phytohormones gave rise to an 
exhaustive discussion and positive resulta have been 
reached. The reporta and the discussions to which 
they gave rise will be published under the auspices 


of the International Institute of Intellectual Co-: 


operation and the International Union of Biological 
Sciences. This publication will be revised by Prof. 
Boysen Jensen before being issued. The second 
meeting of this character will be held at Copenhagen 
at the end of September 1939. Profs. Boysen Jensen, 
Laibach and Koningsberger have been invited to 
organize this meeting from the technical point of 
view, in collaboration with the International Union 
of Biological Sciences. 


Archszological Investigations in Ireland 
ARCHAUOLOGIOAL excavations continue to be carried 
on with vigour in Ireland through the scheme for 
the rehef of unemployment under the direction of 
the Office of Public Works and the National Museum. 
Among the more important of recent discoveries are 
the antiquities brought to light n the excavation 


of the large ring fort at Garranes, near Templetown, - 


Co. Cork, which throw a valuable light on the m- 
dustries and culture of the little-known period of the 
sixth oentury of our era. The excavations are being 
conducted by Prof. Sean P. O’Riordain, professor of 
arohsology in University College, Cork. The site is 
identified with Rath Raithleann. The fort has triple 
ramparts, with an external diameter of about three 
hundred feet. The entrance proved on excavation, 
according to a report in The Times of October 18, 
to be of a complex character, with several gates, 
of which the fourth and last in the approach to the 
interior was formed by rows of posts, small tree 
trunks of six inches in diameter, set in two palisade 
trenches terminating the middle bank at each side 
of the opening. 
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Ix the inner bank of the fort under masses of stone, 
which had been used to strengthen it, was a deposit 
showing that here had been the workshop of the 
metal-workers, who had been under the patronage 
of the ruler. Clay crucibles were found here in greater 
number than had previously been found in the whole 
of Ireland. Some still contained the bronze they had 
been used to melt, while others, of a type previously 
known from Scotland, but not hitherto found in 
Ireland, had been used to melt enamej. A disgovery 
of extreme interest consisted of pieces of millsfion 
glass, made by fusing different coloured pisces of 
glass together, which leave no room for doubt 
that the millaflori glass of Irish ornament was a 
native product. Another important discovery was 
a quantity of pottery fragments, of which some are 
Roman, while others are copies. Such pottery has 
hitherto been lackmg from Irish fifth and sixth 
century sites. 


The Battersea Power Station 

Ta annual report of the Electricity Commissioners 
(London: H.M. Stationery Office) giving the returns 
of fuel consumption and electric units generated in 
Great Britain shows that the total quantity of 
electricity generated during 1936 was 14 per cent more 
than during the preceding year. The annual fuel 
consumption was 1-57 Ib. per electric unit distributed. 
The steam station with the highest thermal efficiency, 
27-68 per cent, is Battersea (London Power Company) 
and the station with the highest load, 208,000 kilo- 
watts, is Barking A (County of London). The London 
Power Co. ia extending ite station at a oost of 
£1,500,000. The work constitutes the beginning of 
the second half of the station and includes the ex- 
tension of the building to double ita present size 
and the installation of 100,000 kw. of generating 
plant. This is the first instalment of the plant to 
be provided in the new building. It is expected that 
this, together with the 243,000 kw. plant already 
working, will meet the probable demands for electricity 
up to the winter 1939-40. Eventually the generating 
capacity is to be raised to 500,000 kw. The new 
plant comprises a high-pressure set, a low-pressure 
set and a house set. The high-pressure set generates 
16,000 kw., the low-preasure set 78,000 kw. and the 
house set 6,000 kw. The new plant also includes 
one boiler of 550,000 lb. evaporative capacity. 
Londoners will watch the development of this huge 
power station with interest. Practice has justifled 
the policy of fostermg the efficient stations in Great 
Britain. The returns show that whilst there were 
458 generating stations in 1935, there were only 442 
in 1936. 


Loris: a Journal of Ceylon Wild Life 

Ix many respects the fauna of Ceylon is of unusual 
interest, and like many another island fauna it runs 
the risk of gradual encroachments at the hands of 
‘oivilized’ man. In order to further the preservation 
of the native animals and to stimulate a greater 
interest in them and their habits, the Ceylon Gamo 
and Fauna Protection Society has undertaken the 
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publication of a new natural history magazine, Loris, 
to be issued twice a year (Colombo and London: 
Times of. Ceylon Co., Ltd. 2s. 6d.). That there is 
need for such propaganda is shown by the history 
of faunal protection in Ceylon, which A. B. Lushington 
contributes to the flrst number. The slaughter of 
sambhur and deer for the sake of the export of their 
bidee and horns had reached gigantic proportions 
and entailed great cruelty, before the Government 
in 1891 passed erdinances to check the trade and to 
“prevent the wanton destruction of' elephants, 
buffaloes and other game". Even so the trade con- 
tinued, and several subsequent enactments have been 
required to bring about the proteotign which was 
desired. The first number of Loris is by no means 
confined to direct propaganda, for the editors are 
aware that the stimulation of interest in animal life 
is a better means to their end than mere denunciation. 
Accordingly they include sporting articles of a 
a&turalisb flavour, accounta of trips in the jungle, 
and an instructive article on natural history photo- 
graphy and the apparatus it demands, illustrated 
by excellent photographs of birds and nesta. 
Fisheries of Wales 

A vrHMPORARY exhibition illustrating the activities 
of the Welgh fiahing industry has been on view during 
the past five months at the National Museum of 
Wales. A small hand-book supplements the informa- 
iion given on the labels of the exhibits (“The Fisheries 
of Wales”. By Colin Matheson. National Museum 
of Wales and the Preas Board of the University of 
Wales. 2d.). The fishes landed in the largest quanti- 
des in Wales are demonstrated by models and spirit 
specimens, and the handbook sets forth the habitats 
and means of capture of the different species, with 
some oomments on their biology. The hake, on 
which the deep-sea fisheries of South Wales are based, 
is given dus prominence. A separate section is given 
to the deep-water trawler and ita methods of work, 
with exhibits of echo-sounding devices and wireless 
lirection-finders. The beam trawl and various 
appliances of the inshore fisherman are explained ; 
ind there are notes upon the primitive Welsh ooracle 
snd the salmon nets and spears used m fresh water. 
Che general ignorance about the modem: fishing 
ndusiry is so great that a weloome must be extended 
>o such an exhibition as this, for it will show that 
xh species of fish must be sought by methods 
«dapted to its habitat and habits; and that every 
tahing boat more than 20 feet long is not necessarily 
ı trawler. Mr. Matheson is to be congratulated upon 
the arrangement of such & demonstration. 


3ritish Association Seismological Committee 

Tra recent report of the Committee of Seismological 
Investigations records much useful work done by its 
members. During the preceding year, three alight 
X»rihquakes occurred in the British Isles: in East 
ient on December 29, 1986, i North Staffordshire 
m April 7, 1937, and near Inverness on June 26, 1937. 
3rief references are made to the study of the recent 
earthquakes in Montserrat, to Mr. Brennan’s work 
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on the greater frequency of earthquakes in Jamaica 
during the dry months of the year, to the deep-foous 
earthquakes of 1982, and to the new globe, 18 in. 
in diameter, recently installed at Oxford, which has 
already proved most useful in the determination of 
epicentres. Notes are also contributed by Dr. H. 
Jeffreys on seismic transmission times, and by Dr. 
R. Stoneley on his study of the records of the 
Mongolian earthquake of August 10, 1981. 


Parliamentary Science Committee 

Tua Right Hon. J. Ramsay MacDonald has 
recently accepted an invitation to join the executive 
of the Parliamentary Science Committee. It has 
always been the aim of the Committee to preserve 
an even balance between. men of science and 
Parliamentarians on the executive, and on the 
Parliamentary side to secure tives from 
all political parties. Mr. MaoDonald's advent brings 
the Parliamentarians up to eleven—three peers, and 
eight members of the House of Commons. The 
three peers are the Earl of Dudley (president), Lord 
Melchett and Lord Rothschild. The members of the 
lower house are Sir -Arnold Wilson (chairman), Mr. 
Alan Chorlton (deputy-chairman), Mr. Ramsay 
MacDonald, Prof. J. Graham Kerr, Sir Philip 
Dewson, Sir Murdoch MacDonald, Mr. Andrew 
MacLaren, and Mr. B. F. Markham. 


Komodo ‘Dragons’, at Edinburgh Zoological Park 

By permission of the Netherlands Government, two 
Komodo monitors (Varanus komodoensis) have been 
added to the collections at the Scottish National 
Zoological Park in Edinburgh. This gigantio lizard, 
which may reach a length of 10 feet, was first shown 
in Great Britain at the London Zoo in 1927, & year 
after the habite of the creature had been studied. 
by an American expedition in ite native island of 
Komodo to the south-east of Java. It is swift and 
active out of keeping with its heavy build, and is 
said to be fleroe as well as voracious, the larger 
individuals feeding when opportunity offers upon 
deer and wild pigs. 


The Joint Committee on Materials and Their Testing 
Tus Joint Committee, whio  oonsiste of repre- 
sentatives of twenty-four co-operating technical 


institutions and societies under the chairmanship of 


Dr. H. J. Gough, has arranged ite first technical 
discussion to take place in the College of Technology, 
Manchester, on October 29, commencing at 2.80 p.m., 
when & series of three important papers on different 
aspects af ‘Notched Bar Impact Testing” will be 
presented. Application forms for papers and reprinta, 
and for tickets to attend, should be made to the 
Secretary, the Manchester Association of Engineers, 
Bt. John Street Chambers, Deansgate, Manchester, 8 
Particulars regarding the objecta, aims and work of 
the Joint Committee may be obtained from the 
Secretary, Joint Committee on Materials and 
their Testing, at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, London, 
8.W.1. 
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Aeronautical Research in Australia 

Ma. H. E. Worses, who retired last March from 
the position of director of scientific research to the 
Air Ministry, is ab present visiting Australia at the 
invitation of the Commonwealth Government. The 
determination td” estebliah an aircraft industry in 
Melbourne has focused attention on the need for 
greatly improved facilities for scientific investigation, 
and Mr. Wimperis will advise the Government early 
next year on the steps which he oonsiders necessary 
for the initiation and steady development of aero- 


to determine to what extent they may serve specific 
purposes in association with a central establishment. 


Institution of Civil Engineers: Awards for Papers 

Tam following awards have recently been made for 
pepers read and discussed at ordinary meetings of 
the Institution of Civil Engineers: Telford Gold 
Medal to D. M. Watson. James Watt Gold Medal to 
Sir Noel Ashbridge. Coopers Hill War Memorial Prize 
to J. Guthrie Brown. Telford Premiums to A. H. 
Naylor; Dr. 8. F. Dorey; F. W. A. Handman; 
0. L. Howard Humphreys; G. E. Howorth; B. W: 
Huntaman ; Dr. L. R. Wentholt ; Prof. 8. M. Dixon, 
Gerald FitzGibbon and Dr. M. A. Hogan; Prof. 
A. J. Button Pipperd, Erio Tranter and Letitia 
Ohitty; and A..J. Dean. Indian Premium to Dr. 
H. J. Niehole. Trevithick Premium to D. A. Stewart. 
For papers published in the Journal with written 
discussion the following awards have been made: 
Webb Prize to Dr. P. L. Henderson. Manby Pre- 
mium to Prof. H. W. Swift. Crampton Prize to B. D. 
Richards. Telford Premiums to Dr. W. H. Glanville 
and F. G. Thomas; J. O. Richards; and Robert 
Ferguson. Trevithick Premiums to E. N. Webb and 
Prof. B. L. Goodlet. For students’ papers read in 
London or at meetings of local associations the 
following awards have been made: James Forrest 
Medal and a Miller Prize to D. F.. Orchard. Miller 
Prizes to 8. K. Jordan; N. O. C. de Jong; D. M. 
Hamilton; R. O. Whitehead ; Grace; and 
F. O. Squire. The Baker Gold Medal for the triennial 
period 1934-37 has been awarded to B. M. Hellstrom 
and the Howard Quinquenniàl Prize for the quin- 
quenni&l period 1982-87 has been awarded to Prof. 
J. F. Baker. 


Announcements ^ 


Sra Rosmer RommRTSON, treasurer of the Royal 
Institution, and lately Government chemist, has 
been appointed director of the Salters’ Institute of 
Industrial Chemistry in succession to Prof. Arthur 
Smithells, who has resigned through ill-health. 


Tan Baly Medal of the Royal College of Physicians 
of London was presented on October 18 to Prof. 
E. L. Kennaway, professor of experimental pathology 
in the University'of London and director of the 
Research Institute of the Royal Cancer Hospital, for 
his biochemical investigations which have led to the 
identification of & group of substances provoking 
malignant growth of tissues. 
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Tua Planck Medal of the German Physical Society 
has been awarded to Dr. Erwin Schridinger, profeasor 
of theoretióel physics ab Graz. 


5 

Tuna following awards have been made by the 
Institution of Naval Architects : Parsons scholarship 
in marine engineering (1937) to 8. F. Rice of Messrs. 
G. and J. Weir, Oathoart, Glasgow ; the scholarship 
is of the value of £150 per annum, and will be held 
at the Royal Technical College, GlÁsgow, for fom 
years ; Denny scholarships in naval architecture and 
marine engineering (1987): the naval architecture 
scholarahip to A. Silberblatt, of Kilburn Grammai 
School, and the marime engineering scholarship t< 
P. Martin, of Eltham College ; both scholarships are 
of the value of £75 per annum and will be held at 
the University of Glasgow for four years. 


Tus Hilel pharmaceutical concern in Haifa, 
Palestine, has recently announced the foundation of a 
Hillel prize of 2,500 dollars for medical work in 
Palestine. Prof. Gottlieb of Vienna, the founder of 
the concern, has stated that funds had been provided 
by the company for raising the standards of hygiene 
in Jewish agricultural settlements in Palestine. 


Unpe the auspices of the Food Education Society, 
Dr. M. Bircher-Brenner of Zurich will give three 
addreases on '"The Principles of Therapy according 
to the Laws of Life" at the London School of Hygiene 
and Tropical Medicine, Keppel Street, W.0.1, or 
October 25, 27 and 29 at 8 p.m. Admission is free. 


Tuum ninth International Ornithological Congres 
will be held at Rouen on May 9-13, 1988, under thc 
presidency of Prof. A. Ghigi. Visite will be paid t« 
Paris on May 14-15, and on May 16-19 there wil 
be & long excursion to the Carmargue.  Furthe 
information can be obtained from the Secretary. 
M. Jean Delacour, Chateau de Oléres, Clères, Seins 
Inférieure, France. 


Wa have received a copy of an attractive publica 
tion entitled ‘‘The World from a Window Garden’ 
compiled by Grace E. Pulling (Society for the Prope. 
gation of the Gospel in Foreign Parts, 15 Tuftor 
Street, London, 8.W.1. Pp. 88. ls. 6d.). It takes 
the form of & diary for gardening or engagements 
and contains notes on some plante suitable fo 
cultivation in window-boxes, hanging basketa, eto 
Apart from general descriptive notes and hints fo 
culture, not the least interesting are brief referencer 
to the history and geographical distribution of eact 
plant. The work is illustrated by forty photographs 
twenty neat black-and-white drawings by Frank J 
Stanley, and eight beautifully executed water-colow 


ERRATUM. In the second part of the table molude 
in the letter “Solubility of Silica Duste” by Dr. E. J 
King in Natunm of August 21, p. 320, for “acetu 
fluid" read ''ascitio fluid". 
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Recent Improvements in Diffraction Gratings and 
Replicas 

THs advent of the aluminized glass mirror has 

dons away with many of the difficulties of making 


diffraction gratings of large size and unique pro- ' 


pertiee. Some years ago, after some preliminary 
Exp a ee grading ond see wo 

ed & six-inch three-metre concave grating with 
15,000 lines to the inch which threw about 80 per 
cent of the light into one first-order spectrum. This 
estimate was made with & photo-eleotrio cell and 
light of a high-intensity mercury arc passed through 
& filter. 

eeling that we had the problem solved, we sent 
this grating to Prof. Herzberg of the University of 
Darmstadt, but we have not been able to duplicate 
its properties, until we abandoned speculum for 
aluminium. ee ee 
‘was a plane one with & ruled aree measuring about 
4in. x 5-5 in., 15,000 lines to the inch, throwing per- 
haps 75 per cent into the first order for red light, and 


Pe T eee ee 
or the ultra-violet. This grating has been in can- 
tinuous use on the 


trograph of the 100-inch 
of the Mt. Wilson Observatory, and was 
responsible for the discovery of ionized titanium 
vapour in interstellar space. More recently, we have 
sent a still better grátmg to the Observatory ruled 
on an 8-mch disk of aluminized Pyrex glass which 
Dr. Adams reports as 30 per cent brighter than the 
first one. In & letter he tells me that, with the first 
grating which we sent, he believes that they have 
made the finest stellar spectrograms ever produced 
and that in his opinion the day of the giass prism for 
star spectrographs is over. 

This high concentration of light in a single order 
cannot, however, be accomplished with a ruling of 30,000 
lines to the inch, since 
the diffracting elements are 
now too narrow to act as 
oblique mirrors giving pre- 
ferential direction to the 
diffracted energy. It is also 
diffipult to produce such 
rulings on concave surfaces, 
especially those of short 
focus, owing to what I have 
called the target pattern, 
which shows up as oon- 
centric circular zones of different colours, especially 
at fairly large angles of incidence. These are due to 
the change of form of the groove, as the diamond 

down into the bowl, for as the diamond 
descends, the ruling edge turns through & small angle, 
coming more on to its point. My assistant, Mr. 
Wilbur Perry, has devel a very ingenious method 
of compensating for this difficulty, and we have 





already obtained ising resulta with it on some 
SU nus af 60 ern. radius. ` 

Fig. 1 is from an enlargement of the green mercury 
line in the third order of the last 80,000 line grating 
ruled. This was a 6 im, 21-ft. grati ruled on 
aluminium, and the photograph was with the 
alit and plate close together. The print ahows clearly the 
several components of the line and the freedom from 
ghosts ; there is also & lack of appreciable background, 
Indicating that nearly all the reflexion is specular 
and not scattered. The exposure was only ten 
minutes. 

I have been making a lot of replicas from the 44 in. 
x 6} in. aluminium plane grating, which I eatimate 
contain 80 per cent (concentration) for 44300 and 
50 per cent for the extreme red. Combined with a 
flint prism of 25° it gives direct vision (normal) for 
the blue-green boundary, and the dispersions are 
added. I have just mounted one on the 6 in. 25° 
objective prism of the Lick Observatory. To obtam 
the same dispersion with prisms, several would be 
necessary, and the spectrum would be very far from 
normal. . 

By employing aluminium deposits of several times 
the thicknems of those in common use, it is now 
possible to constract very superior echelette gratings 
for the infra-red. Gone are the old difficulties of 
producing optical flata of copper, free from embedded 
grains of abrasive which wore away the razor edge 
of the ground diamond. Replicas made from such 
echelettes by flowing them with a nitro-cellulose 
solution, stripping the fllm and mounting in optical 
contact with selected plate glass, or better still plane 
parallel glass, may give by, transmission as much as 
90 per cent of the light in the first-order spectrum, 
as Í showed some years ago with replicas taken from 
a 15,000 ruling on commercial half-tone copper plate. 
Such replicas can be made with & ruled area meesuring 
4jin. x 6§ in. end with a 5-inch telescope show the 
D linee with & separation fully equal to eight times 
the width of the lmes. One of these has been in use 
at the Harvard Observatory every clear night by 
Dr. Whipple during the past year as an objective 
grating for obtaining the distribution of the different 
gases in nebultm. 

The introduction of the modern plastics, such as 
Lucite, makes it seem probable that fair gratings of 
small aire, both plane and concave, may be made by 
a ing process. The casting of a concave grating 
from a ruling made on a convex spherical surface has 
been in the minds of all interested in the cheap 
duplication of gratings for many years, but the few 

i ta which I made some years ago with 
Bubolits did not lock promising. a the busta warpedi 
More recently I have obtained better results with 
Lucite, the castings being made with polymerized 
material, softened by a moderate temperature and 


/ 


724 


under high pm . Whether the technique oen 
bodereloped toast Qopdiótthak a arae saute ban 
be separated from the metal surface without losing 
ita figure remains to be seen. If this can be accom- 
plished and the ruled surface is found to keep its 
structure intact during the ordeal of the bombard- 
ment by aluminium vapour, excellent concave 
gratings should be within the means of the smallest 
institution. This can doubtleas be accomplished, 
as a nitro-cellulose replica from an echelette grating 


R. W. Woop. 
Lake Louise, : 
Alberta, B.C. 
July 15. 


Coronal Emission Lines observed at the Total 
Solar Eclipse of June 19, 1936 

Ar the total solar eclipee of June 19, 1936, a joint 
party composed of observers of the Tokyo Astrono- 
mical Observatory and the Central Meteorological 
Observatory of Japan, headed by me, was engaged 
in various sorte of observations of astrophysical as 
well as geophysical interest at Nisam (A=95 37.1m, 
9 —48? 51^ m Hokkaido. 

An exposure of 50 seconds made by myself and 
Mr. Koiwai with a slit spectograph with two 55° 
prisms of very heavy flint and a Tessar type camera 
lens of 55 mm. aperture having the focal ratio F/45 
gave fourteen bright lines that cannot be attributed 
to chromospheric emission. Their wave-length calcu- 
lated by referring to & number of well-situated 
Fraunhofer lines of the photospheric spectrum taken 
a few minutes before second contact are tabulated 
below. The &ocuracy for the lines near the red end 
and for those near the blue end is not satisfactory, 
for the instrument was focused for the green part 
and tbe curvature of the focal surface was not 
negligibly small. 











The lmes marked with an asterisk are of recognized 
coronal origin. Beside the above lines there 
chromospheric lines such as Ha, Hp, Hy, D,, 4472 He, 
eto. But out of another 20 chromospheric Imes 
within our region of intensity exceeding 20 (Mitchell’s 
va&lues'), we could detect with confidence only five 
on our plate, and none out of 140 chromospheric lines 
of intensity between 8 and 20. This fact must be 
borne in mind in oonsidering the significance of the 
lines in the above teble. There are no chromospheric 
lines near thém the intensity of which exceeds 7 on 
Mitchell's scale. 

Some of the outstanding features of the spectro- 
gram are mentioned below : 

(1) Predominance ‘of the green line 15808. 

(2) Bo far as the region near the eastern limb is 
concerned, the coronal emission in lower latitudes, 
especially over the spot zones, appeared to be more 
intense and to have extended to & higher level than 
in the polar region. 

(8) The fact observed by me that the hne 46374, 
though mferior in Intensity; extended farther outward 
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than 15308 seems to give 
Prof. Mitchell? that they can 


port to the view of 
classed in separate 


groups. 

(4) The fact that the line 4725-3, which has been 
rejected by Prof. Stratton? and others from the list 
of coranal lines, appeared on our plate, points to the 
necessity of reconsidering the possibility of ita being 
a genuine member of the coronal emission 
In this connexion, ib m&y be oited here that Prof. 
Tanaka of the Tokyo Imperial University has also 
pointed out ita reality on his spectrogram taken at 
the same eclipse by means of a three-prism apparatus, 
giving the wave-length 4725-4 by with 
the iron aro lines*. Special attention must be paid 
to the fair coincidence of the wave-length of this Ime 
with that of the nebular line 4725-78. The linea 
4815-9 and 5788-0 also ively come close to 
the nebular lines 44814-78 and 15787 observed in the 
spectrum of 7 Carine by Moore and Sanford and also 
by Lunt’. 

On. each of three plates taken by means of another 
spectrograph with four priams (60°, 60°, -45° and 
Rutherfurd's compound system), which was used 
without slit, a few monochromatic rings of coronal 
emission oould, be detected. We can easily perceive 
on one of these the difference in the general mode of 
intensity distribution of the lines 145808, 6374 and 
0704; thus those lines seem to originate from 
different kinds of atoms or at least from atoms in 
different states of excitation. On the same plate 
there is a short emission arc detected near Ha. It is 
rather weak but distinct. Its reality cannot be 
doubted as judged by ite general appearance and b 
the fuct thatthe curvature ia quits oansiatant with 
thet of Ha. Moreover, it shows & rather sharp 

on the concave side, namely, towards Ha, 
fading toward the convex side, even mani- 
festing some sort of structure. This aro is limited to 
the of position angle & little leas than 80? in 
middle lati along the north-eastern quadrant of 
the sun’s limb. It may be remarked that this is the 
region which corresponded to the most active rone of 
the solar surface at that ‘time, as shown by inde- 
pendent photographs and spectroheliograms. Such a 
peculiar distribution of emission intensity is qui 
contrary to that of the other three emission lines, 
which were observed to extend over other quadrants 
with remarkable intensity, and lends support to the 
view that this line belongs to:& separate group of 
atoms. 

It is a remarkable fact that the wave-length of the 
above line calculated by referring to Ha, 16708°5, 
6874-2 and assumiüg the effective lower 
of each coronal emission layer to be located at the 
upper limit of the Ha chromosphere, came out to be 
6588-8, which nearly coincides with 265838-6, the 
well-known nebular line’ as given by Wright. More- 
over, there was detected another faint arc, barely 
visible near Ha on ite violet side and over nearly 
the same range of position angle as A8588-6. The 
wave-length computed in the same manner as 6584 
is 6548-7. This result is also noteworthy since it 
comes very near the nebular line 46548:1, though the 
real existence of this aro cannot be regarded as so 
conclusive as 16584. This, with the former Ime, was 
observed’ in the spectrum of the Wolf-Rayet star 
D.M.--80? 8689. 

Finally, it is to be remarked that our detection of 
such weak lines by a prismatic camera owes ite 
success to their chancing to be placed in a part of 
the spectrum where the photographio density due to 
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the continuous spectrum was extremely feeble, so as 
to bring out sufficient contrast of the line against the 
background; and also to the excellent foousing of 


the apparatus, which had been attained by using a ` 


long and slender neon discharge tube of circular 
shape with a considerable diameter set at a distance 
of about 200 metres for focus adjustment and also 
for rehearsing. 
A fall account of the work will be given in & paper 
which is now in preparation to be published shortly. 
REII SEKIGUTI. 


‘ath, Soc. Jap., (iil) 19, 063 (1087). 
18, Part vi (1918). 
79, 619 (1010) ; Lent, J., 


So., 
, Lick. Obe. Publ., 18, Part vi (1918). 
Pubi., 18, Pars v (1918); Merrill, W. 


Tam unusual brightness of the corona at the 1986 
total eclipee—ib was easily seen several seconds before 
totality began—has given Prof. Sekiguti and his 
colleagues the chance of obtaining some new lines in 
the emission spectrum of the corona. 

Prof. Tanaka, he restores the line at 4725 A., pre- 
viously rejected as being insufficiently supported, to 
the list, and pointe out that this lie and several 
other lines are close to, if not identical with, certam 
linee in the spectra of nebulw and nove. His new 


spectral lmes strengthen the lmk between the coronal ' 


and nova a based previously solely on the 
presence of the stronger coronal lines in the 

of RS Ophiuchi & few weeks after its out in 
1933. 

If Prof. Bekiguti's identification of the two weak 
ares in the objective priam spectrograms is accepted, 
then we have evidence for the first time of a known 
element in the corana, namely, nitrogen, for the lines 
6548, 6584, which Prof. Sekiguti classes together, are 
forbidden lines in the spectrum of N u. New emission 
lmes in the spectrum of the corona have been reported 
as secured by Dr. Dunbam at the eolrpee of last June. 
Their wave-lengths will be awaited with interest. 
Before long the last important celestial spectrum of 
unknown origin may have been identified. 

F. J. M. STRATTON. 

Solar Physics Observatory, 

Cambridge. 


Phosphorus Exchange in Yeast 
Tum individual phosphorus atoms present in the 
leaves of plante have been found! for the most part to 
exchange with great ease within a short time. We 
extended our experiments to the behaviour of phos- 
phorus atoms present in yeast. 
breer aa et eesti eae pe a after 
the lapse of some days, was by & similar 
solution containing 8-7 mgm. bd phosphorus 
per 100 0.0., besides the usual amount of salts and 
m some cases ten per cent , in obhers none. 
The radioactivity of the labelled sodium phosphate 
wes such that 1 mgm. P corresponded to 1000 
activity unite, After the yeast had grown for twenty- 
four hours in the solution containing labelled phos- 
orus, it was removed, washed ‘carefully and 
Sipsieà by Gesamt wih alpine acid and mi 
The phosphorus content of the solution of the 
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yeast was determined both by radioactive measure- 
ments and by the usual chemical (colorimetric) 


The results of both determinations for the last set 
of a long series of experiments are given in the aooom- 
penying table. As seen from the later the same 
figure for the uptake of phosphorus was obtained 
by the chemical and by the radioactive analyms. We 
can conclude from this coincidence that no exchange 
of phosphorus atoms takes place between the yeast 
and the culture solution. Had such an exchange 
taken place we would have higher values by the 
radioactive than by the chemical analysis. 

The lack of exohangeebility of the phosphorus 
atoms present in yeast could be interpreted on the 
assumption that yeast contains little or no readily 
exchangeable phosphate ions but only ect aden 
compounds like hexosephosphates, adenylphoephorio 
acid and so on in which the phosphorus atoms are 
not or are only slowly exchangeable with the inorganio 
phosphate ions. 

An alternative explanation would be that yeast 
cells are impermeable to phosphate ions except when 


d 
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The radium-berylliam mixture was most kindly 
put to our disposal by Prof. Niels Bobr; we should 


also like to our thanks to Mr. V. Hartelius, 
Mr. H. Lanz and Miss Hilde Levi for their assistance 
in this work. a. 
K. LrwpumgsrRéM-LaANG. 
N. Nigam. 
Institute of Theoretical Physica, 


and cues Laboratory, 


"NATURE, 187, 66 (1936); 189, 140 (1987). 


Glycerophosphoric Dehydrogenase 

Tua question whether the dehydrogenation of 
a-glycerophosphoric acid by animal tissues depends 
upon the catalytic action of coenzyme I (diphoepho- 
A RE has recently been the subject 

+4, The extreotion of a very 
specu hae dehydrogenase preparation from 
horse brain by a modification of (Green's method! 
has offered an opportunity of contributing a few 
observations. 

The enzyme is prepared in the following way: 
minced horse brain is incubated with two volumes 
of M/20 bicarbonate at 87:5? for 20 minutes. The 
extract is centrifuged off, care being taken that only 
the red supernatant layer is decanted, and the 
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residue washed twice with two volumes of water. 
The combined extract and washings are brought to 
pH 4-6 by addition of dilute acetic acid, centrifuged, 
the precipi washed twice with distilled water and 

in two volumes of M/15 veronal buffer, 
pH. 8:2. 

Pyocyanine was found to be more active as ‘carrier’ 
with this enzyme than either methylene blue or 
brilliant cresyl blue (Table 1). 

TABLE 1. 
x -a-glycerophosphate. 
mb onim) 8 ml. M/2 di-Na Values corrected 
0-6 ml. M/50 0-5 mL M/50 0-5 mL M/50 
moethylene blue bnif&ntceresylbluse pyocyanme 


Oxygen uptake 182 - 1544 216 

m 10 mm. (al) R - 
Although the enryme tion eonteined no 

coenzyme I, ita addition did not infiuence the oxygen 

uptake at all. This result corroborates the obseerva- 


tions of Green! and of Dewan and Green’. To explain | 


the divergent results of the Stockholm, workers who 





20 40 60 80 
Time (mtn.) 


Fig 1. 
. 2 wr. mxxvum, 0:5 ur. M/50 Prooramnam, 0 2 
XL. M/10 dl-80DIUM-a-GLYOMROPHOGPHATA. 

(II. 2 xr. mwxvwm, 0-5 ur. Af/50 prooyamnors, 0-5 
ML. 0-8 PHR mT OOMNXYMB-I, 0.2 xr. M/10 
dl-S0DIUM-a-GLYCEROPHOSPHATE. 

- (III). Baum as I + 0-2 xr. M/2 OYARIDR. 

(IV). Samm As II + 0-2 wr. M/2 orana. 


reported an acceleration of the reaction by coenzyme 
I‘, the assumption was made that the preparations 
of a-glyoerophosphorio dehydrogenase  oonteined 
another enzyme oxidizing the triosephosphate further 
to phosphogtyceric acid and on coenzyme I. 
Such an enzyme has been found in yeest*. In that 
oase half a molecule of oxygen per molecule of 
a-glycerophosphoric acid should be taken up in 
absence of coenzyme I and one molecule in its 
presence. It is possible thab in such & case, with en 
excess of a-glycerophosphoric acid, no acceleration 
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of the initial velocity of the reaction by coenzyme I 
would be produced. This hypothesia, however, could 
not be verified. Only half a molecule of oxygen is 

per molecule of a-glyoerophoephorie acid 


taken. 
with and shout coenzyme I (Fig. 1). 


Supplementary to Green's work, the interesting 
observation may be &dded that with our enxyme 
preperation the final value of the oxygen uptake 
was almost doubled in presence of cyanide. Thie 
is no doubt due to an inhibition of catalase and 
formation of hydrogen peroxide, whic} can be demon- 
strated by the titanium sulphate reaction. The 
three carriers give the same result, A slow and steady 
evolution of gas is observed after the reaction it 
completed owing to the alow decomposition of this 
ee 1). This explains the ‘stimulating’ effect 

of cyanide, on the rate of reaction observed by Green. 

H. Wan-Marumnan, 
Cancer Research Laboratory, 
North of England Council of the 
British Empire Cancer Campaign, 
Royal Victoria Infirmary, 
Newoastle-upon-T yne. 
Bept. 91. 

1 Green, D. M, Biochem. J., 80, 69 (1930) 

sn PS Ard Otter 0 and Hellstrom, H., Hoppe 


? Dewan, J. G., and Green, D. H, Biochem. J., 31, 1074 (1937). 
get Fin Hy Ader, B., , and Gunther, G., Hoppe-Sepl. Z., 949, 1 
5 v. Tuler, H., Adler, H., and Hellstrom, Hoppe-SeM. £., 
230 (1036). Y 


The Effect of Enol-Hsters of Testosterone 

Exor-zmsruns from the series of male sex hormonee 
were first prepared by L. Ruzicka and W. H. Fischer! 
Experimente oerried out in our laboratories showed 
that testosterone diacetate was leas active on the 
capon’s comb than the testosterone monoacetate, but 
that in single injection (2 mgm.) ib was more active 
than testosterone monoacetate on rata’. 
and Parkes? recently compared the effect of testo- 
sterone monacetate and testosterone diacetate, and 
the results of their experiments indicated that these 
two substances are similar as regards activity. In 
the meantime, our experiments were extended to the 
dipropionate and also to twc 








Capon’s comb. As will be seen from Table 1, the 
effect of testosterone diesbers on the capan’s comt 
is in general leas intense but rather more prolongec 
than that of the mono-eeters. 

. Rats. Fig. 1 shows that also in the 10-day test 
(10 daily injections; examination on the llth day. 
the effect of the enol-esters on the seminal vesicles 
of castrated rate is lees than that of, for. example 
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eatosterone propionate (Perandren). The longer the 
thain of the acid groups the lees the effect. This also 
;pplies to the prostate. 

A different picture is ob- 
ained if merely a single injec- 
ion (2 mgm.) is given and the 
otal tamporal course of the 
fect is considered. The acti- 
rity of testosterone diacetate 
m the seminal vesicles (Fig. 2) 
8 between of the mono- 
wetate and that of the pro- 
sionate. The remaining enol- 
aterse, however, exercise & 
nuch more intensive influence. 
With thesethemaximum effect 
s considerably higher and is 
ached 


8 


male sex hormone series, testo- 
rterone -8-acetate-17-butyrate 
xxhibits the moet prolonged 
fect. Forty days after asingle 
njection, the weighta of the 
seminal vesicles and prostate 
amounted to 140 mgm. and 
190 mgm. respectively, and 
sttamed on the 50th day 90 


Weight of seminal vesicles (mgm.) 


8 


rison the duration of the 


sffect of a similar dose of testo- 

terone is seven days and that 2: ,1-3,17-diacetate ; 

vu simiürdossof d: T-8-acctate-17-n-butyrate ; 6: 
ropionate about twenty days. 


The utilization of testosterone by the organism 
varies apparently according to the degree of esterifion- 
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Dally dose (y) 
Fig. 1. 


Errmor or THSTOSTHRONE MYOL-ESTARS ON THB 
WEIGHT OF SEMINAL VASICLAS (METHOD OF TEN 
INJECTIONS). 

a: 'I-8,17-diacetate ; b: T-8-acetate-17-propion- 
ate; o: T-8,17-dipropionate ; d: T-3-acetate-17-n- 
T = testosterone. Broken curve: T-17- 

propionate. 


tion. An efficiency coefficient is calculated by oom- 


parison of the surfaces bounded by the respective 
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curves and the abscissa, takmg the value of testo- 
sterone asthe unit (Table 2). Measured on the seminal 
vesicles, definitely greater coefficients are obtained 


b. T-8-acetate-17-propionate ; o 
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25th 


Fig. 2. 


Eir¥FSOT OF TSSTERSTHROME NNOL-HBSTARS ON THA WHIGHT OF SONAL VESICLES 


(wmrHOD OF SINGLA DYJEOTION). . 

T-8,17-dipropionate ; 
testosterone. T e . Broken curve : 
T-17-propionate. 


than when measured on the prostate. Based on 
lecular quantities the efflaiency coefficient of 
the esters would be still more favourable. 


TABLA 2. 


HrranmNCY OONFFICONNT OF THE BOTHERS*, BASED ON TESTOSTERONE 
AS THs UNIT, UBING SINGLE INJECTIONS OF 2 MEM. 








Testosterone Eaters Seminal Prostate 
Vencies 
Testosterone-3, 17-dincetate 28 25 
a -9-acetate-17-proplonate TT 51 
T -8, 17-dipromonate 90 2 
R -3-acotato-17-n-butyrate 187 81 
"m -17-propíonate 53 13 





The hypothesis put forward earlier’, that enol- 
esters of testosterone belong to the most active 
hormones, bas been confirmed on rate (but not on 
capons). In the ten-day test, the enol-esters appear 
to have a lesser activity, but this is due to a some- 
what delayed onset of effect ; their maximum effect 
being attained much later than on the eleventh day. 
Similar investigations to those dealt with in this 
report should be carried out on other animals, as 
apparently the efficiency coefficient varies according 
to the different species of animals. 


“Cbe” Research Laboratories, 
Basle. 
Sept. 1. 
! Ruxka, L, and Fischer, W. H., Hels. okien. Acta, 19, 806 (1036). 
1 Ruxioke, L., and Fischer, W. H., Hels okim. Acta, 19, 1871 (1936). 


* Deansaly, B., and Parkes, A. 8., Biochem. J., IL, 1161 (1937). 
*Mlescher, K, Wottstain, A, and Techopp, H., Pwohem. J., 39, 
1970, 1977 (1930). 
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Changes in Chloroplast Pigments in Leaves during 
Senescence 

Loss of chlorophyll in senescent leaves is a general 
phenomenon, and various views have been put for- 
a tie ee cee iaces 
leaf yellows are 
(1) the decomposition Dg ehlorophyll into ite basio 
components and the transference of the latter to 
places of storage; and (2) the transformation of 
ehlorophyll into certain substances likely to function 
during senescence. 

Meyer! suggested that chlorophyll decomposes and 
is then borne away, while the yellow, pigmente 
remain as they in the leaf. His conclusion 
having been reached without any quantitative estima- 
tions, ib can only be regarded as tentative. Swart! 
See IR ORT ETS eee ae ds e js 
translocated. Stoklasa, Benft and Sebor* believe 
the autumnal of colour d d on the 
hydrolytic fission of chlorophyll and the formation 
of phæophytin and phosphatids. 

In the course of our studies on the seasonal varis- 
tions in the chloroplast pigments of tropical plants, 
the data obtained pointed to the possibility of a 
conversion of chlorophyll to carotenoids during the 
yellowing of the leaves. 

Leaves of Bassia latifolia examined passed through 
the following stages during senescence; after dark 
green, bright em 10 days, green 15 days, yellow 
green-yellow 6 days (at this stage yellow spote 
8 along the -marginal veins), almost yellow 

ys and then bright yellow. The reulta of the 
igment analysis ab these successive stages are set 

Ad he a teble. 











* Hxpressed as mgm. per 10 gm. of dry weight. 
The chlorophylls (a + b) were determined by the 


procedure recently developed by us‘: the meesure- 
ment of light absorption of an alcoholic extract 
(80 per cent methyl alcohol) of plant pigments within 
& narrowly defined region of the spectrum, for which 
the chlorophylls (a + b) possess a marked absorption, 
while the absorption of the other pigments is infini- 
tesimal. Carotm and xanthophyll were determined 
by a new spectrophotometrio method, a 
description of which will appear shortly. 

The data indicate that durmg the 
' different stages of the yellowing of the 
leaf, as chlorophyll decreases, there is & correspondmg 
Tise in the carotenoids, the increase in carotin 
more than that in xanthophyll. Further, at the shed- 
ding stage of the leaf, the carotenoids disappear almost 
completely. 

On a consideration of the resulta presented here, 
in conjunction with the experimental resulte of 
Ewart’ that carotin is present in greater amounts 
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when chlorophyll is absent and carotin apparently 
decreases as chlorophyll increases, it ap that the 
increase in carotenoids during the owing of the 
leaves is a consequence of the disappearance anc 
transformation of chlorophyll. 

B. N. Sinan. 

N. K. Anawrna Rao. 
Plant Physiological Laboratorias, 
Institute of 


., Benft, H., and Bebor, J, J. Chem, Soo., 106 (1014) 
yap dr coarse Big N I, Curr. Sci., 8, 416 (1087) 
J., Proc, Roy. Soc. Viterna, 80, 187 (1918). 


River Flow around Bends 


Ix two paragraphs in the News and Views column: 
of Natunz of September 18, a lecture on “Rivers”, 
delivered in connexion with the recent meeting ol 
the British Association by Mr. R. Kay Gresewell, 
was summarized. A statement made in this report 
requires comment on the ground that, while un- 
doubtedly representing a view held by a considerable 
number of competent geographers, geologists, and 
others, it is at variance with the facta as established 
experimentally many years ago by the late Prof. 
James Thomson. 

The statement was as follows: “In turning a 
corner, the speed on the outeide of the curve is always 
greater than that on the inside. This resulta in the 
water on the outside being able to take an additional 
load and go erode the bank.” The erosion of the bank 
is incontrovertible ; it is universally in evidence, but 
Prof. Thomson’s investigations showed that the 
eroelon is not due, as alleged, to greater velocity on 
the outaide af the curve. On the contrary, the velocity 
there is leas than on the inner side of the bend. 

Prof. Thomson’s explanation of the matter is con- 
tained in papers contributed to the Royal Booiety 
(Proo., See a ae 
And eee ce 456; 1879). I have not the 
original but I venture to quote as 
follows m E ae authoritative article on “Hydro- 
mechanics” by the late Prof. W. Cawthorne Unwin, 
in the ‘Encyclopedia Britannica” (ninth edition, 
1881, vol. xii) : 

“When water moves round a circular curve under 
the action of gravity only, it takes a motion like that 
in a free vortex. Ita velocity is greater parallel to 
the axis of the stream at tbe inner than at the outer 
side of the bend. Hence the at the outer 
side and the deposit at the inner side of the bend are 
not due to mere difference of velocity of flow in the 
general direction of the stream ; but, in virtue of the 
centrifugal force, the water round the bend 
ae i eui Pee in a radia) 
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Fig. 1. 
cross section haa a slope from the inner side upwards 


to the outer side (Fig. 1). ee eee ae 
water flowing in iene pathe, this 
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preesure produces no tendency to transverse motion. 
But the water immediately in contact with the rough 
bottom and sides of the channel is retarded, and its 
centrifugal force is Insufficient to balance the pressure 
due to the greater depth at the outside of the bend. 
It, therefore, flows inwards towards the inner side of 
the bend, carrying with it detritus which is deposited 
at the inner bank." 

This explenation of Prof. Thomson’s, which he 
sompletely verified by experiment, has long been 
known to, and,gaccepted by, river engineers, and it 
is unfortunate that, thro unawareness of it, an 
incorrect, though plausible, view of the 
Memnonis ab Dene abouid. stil be eqitentainied 
and disseminated. 

Brysson CUNNINGHAM. 


Gravitational Statics in Three Dimensions 
Taa commonly accepted case for three-dimensional 
deh Ura cue seine ca E complete. On the Fara- 
damus a diat rape perl eppidum 
of force attract laterally and it & thrust 
longitudinally. Each pressure is g*/8 n G dyne.-cm.—*, 
where g is the feld intensity and G Newton’s constant. 
Tbe fleld has energy — g*/8 x G erg.-cm.-, the nega- 
tive sign holding because if work is done against, 
that is, added to the fleld, for example, by expanding 
a sphere, the numerical value of the fleld's energy- 
volume integral is diminished, positive and negative 
energy being annihilated in the process, which natur- 
ally is reversible. 
By the mass-energy relation, which, of course, need 
not be taken as ing from four-dimensional 


theory, we are forced to ascribe to the field a mass-. 


density, — g?/8 n G o* gm.-om.+, and we have 


2 
div g = — 4r Ge +f, SE G D) 


where p is the positive mass-density at the point. 
Corresponding to electricity, the conceptions of nega- 
tive mass and energy are gravitational only ; 
, they are absurd. 
Applying (1) to a sphere of mase M, uniform 
density p, and radius R, the internal field is given by 


kr 
g = kotanh 37 d $ ; (3) 


where 0 < r < ER and k = (81 G 0o/8)!!*. Now, keep- 
ing r < R let both tend to infinity. g tends to the 
constant value g, equal to ko, so that — g*/8 x G o' = 
— p/8. If these arguments are sound, dispose 
of Einstein's objection’ to an infinite Newton-Faraday 
universe. Again, if g = g when r = R, we get 


4x Bg, = 4n G MA tanh V 


where y =~ G M|c?H. That is, the number of unit 
tubes threading the surface varies even with M 
constant. 
The external fleld is given by 
GA 
A ae A) 





where R < r < œ, and A is defined by gẹ R! = G A, 
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being related to M by (3). Pe ee 
then in (4) we may replace A by M and reject the 
second term in the denominator on the right hand 


side. Differentiatmg, we get 


Ga 5 
7 ( -$.rT) 
which is simply the relativistic claim that & particle 
apparently loses mass when lowered slowly into a 
gravitational fleld. 
Finally, since the field is not a true inverse 

it ig not in equilibrium, the resultant force 
clearly directed towards expansion. To approximate 
the conditions in our own universe, treated as & 
huge sphere the constituent particles of which are 
free to move, if we exclude all sources of energy- 
supply for this force but the fleld itself, spontaneous 
expansion will begin only if the total field energy can 
become more negative in the process so as to allow 
the further creation of positive energy. Actually, 
our universe cannot be mflnite for its observed ex- 

ion would then be This is im- 
possible if y < 1, but when y compares with unity, 
it has a range of values satisfying this condition. 
Thus the recession of the spiral nebuls is due, not 
to real repulsion, but to the fleld's intrinsic instability, 
and, ceteris paribus, such an expansion, once started, 
would become oscillatory. These high values of y 
for & sphere make the total fleld energy comparable 
with the total energy, and exact evaluation 
(which for one of the two necessary in does 
not appear to be simple) would probably reveal that 
the algebraic sum of the quantities of all forms of 
energy is zero under these conditions. Applied to 
our universe, such a result is manifestly philosophically 
necessary and conclusive. 


ojo New Zealand House, 


415, The Strand, 
London, W.O.2. 


Sept. 20. 
1 AS . The and the General i 
dA eT “Relativity Spectal Theory” 


STANLEY G. EMBLIE. 


Snow Crystal or Snowflake 

Iw the introduction to his useful summary in 
NaTUEA of August 28, p. 845, of Prof. U. Nakaya’s 
physical investigation on falling snow, Mr. G. Seligman 
writes: “he [Prof: Nakaya] proposes to continue to 
call a particle of falling snow a ‘anow crystal’ in 
preference to my ‘snowflake’. As all sow, whether 
fallmg or having lam on the ground for months, is 
crystalline, the word ‘snow crystal’ is likely to lead 
to ambiguity. I admit that ‘snowflake’ ('aimple' for 
a single crystal; 'oompound' for an assemblage) is 
not perfect, but until a better word is devised it 
must, I fear, remain.” 

I regret to have to disagree with Mr. Seligman, 
who is domg so much to revive the study of snow 
and glaciology in Great Britain, but I cannot accept 
his use of the word snowflake to describe the single 
ioe crystals of which snow is composed. In the choice 
of scientific words great care must be taken not to 
extend the meaning of words in common use beyond 

significance. Now the compound word 
‘snowflake’ has a very definite meaning in the English 
and is applied only to that variety of 
eric precipitation which oocurs in the form 
of PERE oohering masses of ice crystals. To quote 
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the ''Conoise Oxford Dicti >: “Flake—lght 
tuft or piece, esp. of snow.” It is the fleecy’ 
which is easential to & snowflake, and this 
quality is given by the cohering together of 
a number of ice crystals. It is, therefore, an inad- 
missible extension of the word snowflake to apply it 
to the individual ice orystals composing the flake, 
which have nothing fleecy about them and would 
not bo described as snowflakes if exhibited indi- 
vidually to anyone familiar with the English language 
but unacquainted with the nature of snow. 

I may mention that Prof. Nakaya’s use of the 
terms snowflake and snow crystal is in full agreement 
with the practice of the Meteorological Office as set 
out in the “Meteorological Glossary” published by 
the Office. 

G. C. Snapson. 

Meteorological Office, 


Kingsway, 
London, W.C.2. 
Bept. 7. 


I agrue with Sir George Simpson that the word 
‘mowflake’ is not a perfect description of a single ice 
crystal falling as anow (indeed I said so in the 
which he quotes), but can a better be found ? 
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‘Snow crystal’ is not good, for after having faller 
the snow particles remain snow orystals or arystallites 
right through the firn stage until they become the 
toe crystals of glacier ice. Therefore in a descrip. 
tion of snow phenomena it is continually being found 
that some separate designation is required to dif. 
ferentiate between snow crystals in the falling and 
the fallen states, the more so because thoir charaoter- 


. istics in the two states are quite different. ; 


; . &nd on turning tc 
: “A thm plate or scale.” 


neverthelee, I am stil not 
completely satisfied with it and will gladly accept a 
better name for the particle of fallen enow, though 
not, I fear, the appellation ‘snow crystal’ which, as 
I have tried to show, applies y to the falling 
and the fallen condition, and 1s therefore ambiguous. 
GERALD SHLIGMAN. 
(Chairman of the British 
Group of the International 
Commission of Snow.) 


Warren Olose, 
Coombe Hill Road, 
Kingston Hill, 
Surrey. 





Points from Foregoing Letters 


A PHOTOGRAPH showing an enlargement of the 


green meroury line in the third-order 

obtained by means of an aluminized divection 
grating with 30,000 lines to the inch is submitted 
by Prof. R. W. Wood. Gratings with 15,000 lmes 
to the mch give high concentration of light in the 
first-order and have been used with very 
good results at Mt. Wilsan Observatory. Replicas of 
such gratings made flowing on them a nitro- 
oelluloee solution have used by the 
Lick and Harvard Observatories for studymg the 
extreme red and mfra-red spectra of the stars, and 
for obtaining the distribution of the different gases in 
nebulme. Prof. Wood hopes to prepare both plane 
and oonoave gratings by the use of plastica and a 
moulding process. 

A table showing the wave-lengths of a number of 
new lines m the spectrum of the corona observed 
during the solar eclipse of June 19, 1936, is given 
by Prof. R. Sekiguti, who discusses some of the 
features of the The new observations 
confirm the existence of the lie 4725 A. This and 
other lines are close to certain lines in the spectra 
of nebulw and nove. Prof. F. J. M. Stratton remarks 
that if Prof. Bekiguti's identification is accepted, then 
in the lmes 6548 and 6584 we have evidence, for 
the first time, of & known element in the corona, 
since these Imes are (‘forbidden’) lines mn the spectrum 
of nitrogen (N 1r). 

Experimente by Prof. G. Hevesy, Dr. K. Linder- 
stram-Lang and N. Nielsen indicate that, unlike 
nm cells immersed in & solution contaming 

lled' (radioactive) phosphorus atoms (as phoe- 
phates) do not take up or exchange such atoms. This 
may mean either that all the phosphorus in the yeast 
is m bound organic form (as hexosephosphates or 
adenylphosphoric acid) or that yeast cels are 
impermeable to phosphate ions except when 
growing: 


Dr. H Weil-Malherbe finds that the addition of 


coenryme I to a-glycerophosphoric dehydrogenase 
does not affect its ability to take up oxygen and to 
dehydrogenate a-glyoerophoephorio acid. A powerful 
dehydrogenating enzyme was obtamed from horse 
brain by using pyooyanine as carrier. 

Dr. K. Miesoher, W. H. Fischer and E. Tachopp 
report on the effect of enol-esters of testosterone on 
the capon’s comb and on the sexual organs of the 
rat. They state that the enol compounds produce on 
the rat, but nob on the capon’s oomb, the strongest 
and longest duration of all hitherto known male 
hormones. 

Prof. B. N. Singh and N. K. Anantha Rao find that 
in the tropical plant Bassia latifolia, as the leaves 
grow old and the amount of green colour (chlorophyll) 
decreases, there is an inorease in the oerotin and 
xanthophyll, colouring matter, but these also dis- 
appear almost completely at the shedding stage of 
the leaf. . 

Dr. B. Ounningham pointe out that the. widely 
held view that, at a river bend, the speed of the water 
on the outeide of the bend is greater than on the 
inside, does not agree with the observations of the 
late Prof. J. Thomson. He found a vortex type of 
motion which led to the velocity being greater on 
the inner side of the bend. The erosion of the outer 
side is due, in these circumstances, to & transverse 
current of water which flows along the bottom towards 
the inner side, carrying with it detritus. 

B. D. Emalie develops the Faraday tube hypothesis 
for the treatment of gravitation and, by introducing 
the -mass-energy equation, arrives at a relation for 
the field intensity whioh, he olaims, disposes of 
Eunstein's objection to an infinite Newton-Faraday 
universe. Further considerations lead him to the 
view that the recession of the spiral nebule is due, 
not to a real repulsion, but to the fleld's intrmaic 
instability, so that an expansion once started would 
become oscillatory. * 
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Research Items 


Jaleolithic Man in Norfolk 


Soma time ago, Mr. J. E. Sainty made known the 
liscovery of a paleolithio hand-axe at South Acre, 
Norfolk (Proc. Preh. Soo. E. Anglia, T, Part 3). More 
‘ecently he has found others lying upon the stone 
leaps in the pit, and there is little doubt that these 
specimens are referable to some phase of the Clacton 
II in . During September, Mr. Reid Moir and 
dr. J. B. Oalkin visited South Aore and found, ata 
lepth of about 15 ft. in the deposit, exposed there 
ipwards of forty Olacton flakes and rough-outs. 
Chis deposit is of a remarkable character, being com- 
roped of great numbers of large fimta and other 
rbones embedded in a hard sandy matrix very rich 
a manganese. The gravel—if such it can be called— 
xhibite no signs of stratification, but is contorted 
und twisted by glacial action or soliftuxion to & marked 
legree. this is the case, and while ib is 
daimed by some that the process of solifluxion 
aevitably gives rise to extensive flaking upon flinta, 
ransforming them into rostro-carinate and other 
arly forms, it is significant that the Olactonian 

imens from South Acre show no signs of such 
. They are petinated white, and in nearly 
"very case show little or no abrasion. The deposit in 
vhich they are found is clearly to be correlated in 
ame with the uppermost Cannonshot vel of 
Norfolk, which in ita turn equates with the Upper 
Shalky Boulder Clay of Suffolk. The ‘South Acre 
mplamente were made, therefore, at the close of the 
vell-known Hoxne interglacial period, which inter- 
rened between the deposition of SE tbb Kimmeridgio 
wd Upper Chalky Boulder Clays. Moreover, at 
3iindon in Sussex, Mr. Calkin discovered a palwolithic 
loor resting upon a raised beach ‘and covered by 
Joombe Rock. The specimens from this floor are 
recigely similar to those from South Acre both in 
heir forms, technique and condition; and the ‘de- 
Bits at both sites rest at 124-130 O.D., while each 
deo is rich in manganese, which has attached itself 
reely to the flint implements. Thus, it is now possible 
o link up the Combe Rock of S8lindon with the South 
iore deposit, and this with the Upper Chalky Boulder 
Nay. It is evident that the glaciation responsible 
or the laying down of these various deposits was of 
to mean order. The South Acre gravel ia more than 
‘0 ft. in thickness, while as far south as Slindon a con- 
iderable deposit of Coombe Rock was accumulated. 


esearch at Cullercoats 


Tum of the Dove Marine Laboratory, 
Jullercoate, Northumberland, for.the year ending 
futy 31, 1886, published by the Marine Laboratory 
Jommittee of Armstrong Oollege (1987) and drawn 
tp by the director, Prof. A. D. Hobeon, shows & 
rery satisfactory pro in all directions. Herring 
nvestigations by Storrow and Mrs. Cowan, 
hiefty on behalf of the Ministry of Agriculture and 
fisheries, continue as before, and observations are 
dso made on the Tyne salmon, a full account of 
vhich has already been published in the annual 
eport of the Tyne Salmon Conservancy Board for 
985. The mussels in the Esk Estuary were examined 
m behalf of the North-Eastern Bea Fisheries Com- 


mittee in view of increasing beit supply. Trans- 
plantation of several tons of mussels has given good 
resulte, and ib is recommended that further supplies 
be transplanted. Dr. Bull continues his studies on 
oonditioned responses in fishes. He has now begun 
to investigate the ability of fishes to perceive altera- 
tions in the tate of current flow. attention is 
given to those environmental factors which might be 
expected to affect purposive movements of ‘fishes or 
candition their migration, most of thia work being 
of & pioneer nature. Papers on herring investigations 
and on museel transplantmg are included m the 
report, and in addition there are two very interesting 
contributions, “The Development of C 

giards Meenil" by J. A. Day, which waa breeding in 
the aquarium and offered & good opportunity for 
study of the life-history, and “Notes on the British 
Species of the Genus Galathea Fab.”, by H. O. Bull. 
The latter effectively solves the much-debated 
problem concerning the validity of the species 
Galathea nexa, which is shown both in structure and 
in the nature of the larva to be a distinct species. 


Plant Ecology of Limestone Pavements 

Ina read before Section K ddae Led of v 
British Association meeting at Nottingham, Mise 
ee ee 
menta at Hutton Roof and Farleton, Yorkshire. 
Vegetation of limestone areas depends on three types 
of ground configuration, namely, pavements, eeoarp- 
ments and Bcreeg. Exposure to weather and angle of 
slope control the accumulation of soil and hydrogen 
ion concentration, and these of course affect the 
type of vegetation. One important biotic factor is 
that of grazing, which keeps the vegetation at the 
subolimax stage. A certain mixture of plante occurs 
owing to invasion of vegetation from nearby siliceous 
soils. The detailed distribution of certain species has 
been studied. For example, the bane-berry (Arica 
spicata), has been recorded as following a fault, but 
being unable to traverse a ten-mile glacial drift. As 
a dynamic ecological hypothesis, formulated from her 
records of the static ecology, the author suggesta that 
in this area certain virgin country is being colonized 
and in others denudation has occurred and the 
vegetation is retreating. 


Metamorphic Rocks of Unst, Shetland Island 


Pror. H. H. Raap has dealt with the polymete- 
morphic rocks of the Valle Field Block, one of the 
tectonic unite of Unst. (Trans. Roy. Soc. Hdinburgh, 
59, Part 1 (6), 195-221; 1937). Tbe metamorphic 
history of this block has been divided into three 
stages, each characterized by the type of preesure- 
temperature factors then operative. The First 
metamorphism was controlled by fairly high tem- 
perature and considerable stress; the Second by 


id and much greater streas; and the 
Third by low temperature and localized strong 
streas. Tn true pelitio rocks, three di mineral 


metamorphic 

peres In calcareous rocks, diopside-bearing rooks 
a Pinn gs tt ae ae rn cde ta 
bearing rocks in the Second, and the tremolite is 
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mechanically deformed during the T'hird. The change 
from diopside to tremolite takes place under about 
the same conditions as the change from biotite to 
chlorite in pelitic rocks. In rocks of other typese— 
siliceous, hornblendio, i and injection- 
rocks—the mineral assemblages of the First mete- 
morphişm are stable throughout the Second and 
Third, though these minerals are deformed and often 
completely shredded-out during the later episodes. 
The general conclusion is advanced that in retro- 
ive me hiem the stability of an assemblage 

depcnas on the ulk-composition of the rock, and 
that no mineral can be considered adequately apart 
from the rock in which it occurs. 
Distribution of Electricity in Thunderclouds 

Bir George Simpson and F. J. Scrase (Proo. Roy. 
Soc., A, 161, 809) have m i the distribution 
of electricity in thundercl by a very direct 
method. A sounding balloon carries & trailmg wire 
about 20 m. long terminated by & point at the lower 
end and a system of pointe at the end., When 
the balloon goes through & region of high potential 
gradient a point-discharge current flows in the wire. 
In & break in the circuit a paper disk soaked in a 
chemical solution is included, and the passage of a 
current leaves & characteristic discoloration at the 
positive electrode. The disk is rotated by a olook, 
and the direction of the point discharge current can 
be obtained from the traces. An idea of the magnitude 
of the potential gradient could be obtained from the 
width of the trace, and when the currente were very 
height of the balloon was recorded. oontinuoualy. 
Simultaneous records of electric fleld near the 
ground were taken. The resulte show that the most 
typical thundercloud has a positive charge at the top, 
a negative charge over most of the remainder, and & 
concentrated region of positive charge somewhere 
near the base. The authors consider that the breeking- 
drop theory of Simpson explains the concentrations 
of EA 


charge m the base of the cloud. The. 


explanation of the itive electrification at the top 
prp cepi podes e aee i 

or snow in these regions, whi 
by friction or in some other way. The explanation 
given by O. T. R. Wilson, involving the electrical 
polarization of the falling drops, is held to be in- 
validated by the low temperatures of the relevant 
regions in the cloud, which are supposed to contain 
ice crystals rather than water drops. The paper 
contains considerable discussion of the configurations 
of thunderalouds. The resulte are not inconsistent 
with the idea that the circulation of eleotriorty in the 
atmosphere is maintained by thunderstorms and 
shower clouds. Í 


Absorption Edges in the Soft X-ray Region 

H. W. B. Skinner and J. E. Johnston (Proc. Roy. 
Soc., A, 161,420) have investigated the structure of the 
absorption edges of some metals m the wave-length 
region 100-300 A. These edges correspond to transi- 
tions from an inner electron shell to the conduction- 
electron levels of the metal, and their fine structure 
therefore provides a method of investigating the dis- 
tribution of the conduction levels. The spectro- 
graphic apparatus is a concave ing used at a 
small grazing angle, and Ilford Q plates are used. 
The absorbing metals were used as thin foils ob- 
tained by evaporation on to a celluloid film supported 
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on naphthalene which was then sublimed away. Nc 


copper or silver electrodes, was used. m 

i of photographic photometry was developec 
to with the difficult, conditions of a fluctuating 
source of line Abeorption curves wer 
obtained for the K of Li in the metal and i» 
LiOH, the L edges of and the M edges of Cu 
NL A paper connecting these edges with the electro: 
theory of metals is promised. e 


Ionosphere Disturbances 

Ds. J. H. Durumauwa has summarized the result 
obtamed by the world-wide co-operative study o 
the fading out of high-frequency radio tranamissio 
for short periods during daylight, and the simul 
taneous bations of terrestrial magnetism (J 
Research, U.S. Bur. Stand., August 1997). Half th 
118 disturbances investigated were accompanied by 
solar eruptions seen as sudden increases dd ik aime 
of large patches of the sun’s surface. A detaile 
discussion of the observations leads Dr. Dellinger « 
the conclusion that the whole of the effects may bı 
explained as due to an increase of ionization of ı 
D layer of the atmosphere below the already know: 
De fe and P. aye at height 120 km., 220 km 
and 820 km. respectively, at which radio waves an 
as a rule reflected. This ionization, he considers, i 
dus to an io radiation of a penetrating 
type and of a frequency far greater than that of light 
emitted in all directions from eruptions on the surfac 
of the sun. During the eighteen months of observa 
tion there is some indication of a 55-day period n 
the disturbances. Further observations are likely 
to add materially to our knowledge of the sun. 


Pierre Gassendi (1592-1655) 

. A smoart memoir, entitled ‘L’Giuvre Astronomi 

de Gassendi” by Prof. P. Humbert of the Universit; 
of Montpellier recalla the work of one of the moe 
notable observers in the first years of tel in 
astronomy (Actualités scientifiques et industrielles 
878. Pp. 82. Paris : Hermann et Cie., 1936. 8 france) 


of the present day. He was a 
of sunspots (especially from 1620 until 1626), a join 
compiler with Peireeo of one of the first maps of th: 
moon, an observer of a number of solar and luna 
eclipses between 1621 and 1654, of oocultations 
planetary phenomena, the comete of 1618 and 1652 
the great aurora of 1621, and of parhelia. But per 
haps the observation which gave him the greates 
was that of the transit of Mercury o 
November 7, 1631, which Kepler had predicted i 
1629. This first observation at Paris ever made of : 
transit of Mercury had ite counterpart in Englan 
in 1689, when Horrocks and Crabtree observed th: 
rarer phenomenon of & transit of Venus acroas thi 
sun’s disk—the sole prediction of which Horrock 
had derived just before the event when working on hi 
corrections of Kepler’s Rudolphine Tables of 1627 
Eight years earlier, Gassendi had, indeed, watcha 
the gun's disk on four consecutive days for th 
transit of Venus of 1631, as predicted by Kepler 
but the transit took place on December 6 whe 
inaccessible to observation from Europe. 
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Invertebrates of the Faroes* 


PUBLISHED as to amps of de Carrs 
Fund and &ocordingly sold at a very reasonable 
ice, this monograph will appeal to a wide circle 
if workers interested in taxonomy and geographical 
ligtribution. 

Moat of the sections on marine Crustacea are by 
£. Stevensen &nd, of the Decapoda, twenty-nine 
pecies are now known from these islands. The 
najority of them seem to be rare, having only been 
aken a few times, or even a single time, and only 
ix species are really abundant. Although the Faroes 
we only about 160 miles from the Shetlands, their 
Decapod fauna is comparatively poor, since the last- 
vamed islands oontein forty-eight or forty-nine 
peoies. It seems that the deepe south-east of the 
faroes are impessible to numerous littoral and sub- 
ittoral species. Of the Amphipoda only twelve species 
vere previously known, while the present work brings 
rp their number to no fewer than sixty-one species. 
Che greater number of these belong to the epi-fauna 
lrving among algæ or Hydroids, eto.) and the majority 
we common north-west European or arobio-boreed 


ipeoies. Previous records of the Iso and 
Tanaidacea are Peg in Te of H. J. Hansen 
1918 and 1916). work "contains 

eather. Of the 


Kysid&oea, Cumacea and Nebsliacea, only seven 
ipeoies are at present recorded, which is & very small 
iumber as oompered with ninety b for 
waters (Iceland, Shetlands (or Scotland) 
UE 
the Oirripedes it is noteworthy that six species 
bee eee ot MA e m me ge ee thie vee 
(800 and, since then, only five have been added to 
Ta number. The marine Ostracoda have hitherto 
‘emained almost totally unknown and, in the present 
vork, fifteen species are dealt with, but some of them 
wuld not be named with certainty. The ee Ory 
we widely distributed and common. The fresh 
water Crustacea are discuased by E. M. Poulsen, and 


* The Zoology af the Waroes. Jadited by Ad. B. Jensen, W. Lund- 
wok, Th. Mortensen and R., Bpürok. (Published at the expense of 
be Oarisberg-Fond.) Vol 2, Part 1: Crustacea, Myriopoda, Insecta I. 
^p. +346. (Copenhagen: Andr. Fred. Hest and Ben, 1037.) 15s. 


forty-one species are enumerated: while they show 
Peru Tee ee ne ren aii ey 


Henriksen discuss the Myriapoda, of which seven 
species are identifled : all these occur also in Britain 
excepting the Chilopod Pachymerium forruginoum. 
Among the Insecta, K. L. Henriksen describes the 
members of several of the smaller orders. The only 
Thysanuran recorded is Petrobius baltious, a species 
often confused with P. maritimus. Of the thirteen 
species of Oollembola the mam part consista of 
Palmarotio forms, widely distributed on the Continent 
as well as in Great Britain. The only Orthoptera are 
Forfioula qurioularia and Blatta orientalis. The 
Mallophaga comprise thirty-one species, but this 
total is obviously incomplete since no parasites off 
the puffin are recorded. While dragonflies, mayflies 
and stoneflies are unrepresented, and there is only a 
single Neuropteron (Bortomyta betulina), seventeen 
species of Trichoptera are recorded. In the account 
of the Lepidoptera by N. L. Wolff thirty-two species 
are enumerated. The only butterflies are Pyramets 
atalania and the coamopolitan P. oardws. None of 
the moths is endemio. i 

The concluding part of the volume is A. West’s 
&coount of the Coleoptera, wherein some 156 species 
are enumerated. The Cersbide, with twenty-six 
species, and the Staphylinidm, with sixty-five species, 
are the only two large families at all well ted. 
A predommating feature is the close resemblance of 
the Ooleopterous fauna of the Faroes with that of 
Scotland and Norway. Only five Faroese species have 
not been found in Scotland and only three have not 
been discovered in Norway, while sixty-three species 
do not, apparently, oocur in the Shetlands. The last- 
named islands, however, have not been so thoroughly 
investigated as the Faroes. The orders Hemiptera, 
Diptera and Hymenoptera are not included in the 
present issue. 

When complete the work wil be published in 
three volumes, each in two parte. The whole 
is expected to be completed in 1988. 

A. D. Inna. 


West Middlesex Main Drainage 


HAT part of the county of Middlesex lying to the 

west of the Finchley and Barnet Ridge has an 
wea of about 160 miles and is drained by 
‘our mam streams, the Colne, the Ash, the Crane and 
3e Brent and their tributaries, all of which flow to 
ihe Thames above London. In the post-war years 
and developed so rapidly that the twenty or more 
local authorities acting individually were unable to 
keep pace with the requirements, particularly in 
respect of sewerage and sewage disposal. Mr. David 
Mowat Watson has given the history of the scheme 
D ana er rr aa Sau ee 


af the works and their and 
pa oes (J. Inst. Oiv. Eng., ), for which he 
hag just been awarded the Telford Gold Medal of the 


Institution of Civil Engineers. 


In 1021 the average density of population per 
acre was 4:8 and in 1031 this figure bad risen to 7:5, 
the greatest density in this latter year being 25:5. 
For the purposes of design an ultimate average of 
28 was assumed, and the maximum rate of flow 
provided for was 240 gallons per head per day. The 
Act of Parliament which authorised the scheme 
empowered the County Council to construct trunk 
sewers for a wet weather flow of this amount, to make 
the necessary oonnexions with local sewers, to 
provide for gauging the sewage flow from each of the 
constituent authorities, to build i ion works ab 

with outfalls to the at Isleworth 

Ait, and sludge disposal works at Perry Oaks. 
ing to the abnormally rapid development of 
the area, the Ordnance maps were out of date, the 
district had to be re-surveyed and about seventy 


794 


miles of existihg sewers located. Over the greater 
pert of the district the clay is overlaid with about 
twenty feet of water-bearing ballast and, to avoid 
trouble, the sewers were located in the clay, in which 
tunnelling is comperatively easy. In this connexion, 
the author notes that the contractors showed a 
growing preference for tunnelling, as it elimmated 
the heavy road charges and the costa and delays of 
i i gas, water and other mains which open 
trench work involves. ^ 

A circular section was adopted for all sizes of 
sewers, as the higher velocity at low flows which 
might be expected from the egg-shaped section was 
deemed to be outweighed by the advantages of lower 
cost, increased resistance to external pressure and 
leas loes of head. The lining of the larger sewers was 
best engineering brickwork, while pipes of aluminous 
cement were princi used in those leas than 4 ft. 
in diameter. Although these tubes have a smoother 
surface initially, it was held that, over a long period, 
the average surface of brickwork is better; the 
roughness coeficients used in the Flynn-Kutter 


formula were 0:013 for brick, cast-iron and glazed. 


stoneware, and 0-015 for cement pipes. The paper 
gives many valuable notes on the ign of sewers, 
and describes the methods of effecting the junction 
of the local sewerage systems with the mam trunk 
sewers. As the latter are at many pointe at a depth of 
60 feet below ground, the design of backdrops and 
cascades forms an important feature, and several of 
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these and the methods of effecting flood relief of the 
rivers are illustrated. 

For the purpose of ensuring that each district 
ita fair share of the use of the sewers and of dog 
as much research information as possible of l 
storms and flows, a complete system of gauging has 
been installed. For various reasons, ing wave 
ftumes were considered most suitable, and from testa 
catelli al ee ee et 
two per cent at flow to six per cent at one thirtietb 
flow can be obtained. . ' 

At the Mogden works the purification of the 
liquid sewage is effected by the sludge activation 
process, and to ensure freedom from smell and alsc 
to utilize the available gas for power and heat, the 
sludge is subjected to complete ansrobie digestion. 
Large storm-water tanks have been constructed and 
these are in continuous use for partial treatment. 
In a partially digested state, the alu is pumped 
seven miles to Perry Oaks, where e secondary 
digestion, ing and final disposal by tipping are 
carried out. complete isolation of the drying 
beds from adjacent lands has been ensured by 
sinking a puddle wall through pervious olay and 
keying it mto the London Olay. This method is 
regarded as unique, and was a neoeesary and wise 
preceution to prevent soakage finding ita way mto 
potable water. By means of this scheme, which was 
completed in May 1936, twenty-seven small sewerage 
works have been replaced by one large system. 


V 


Museums and the People 


T the present time museums, taking tbem all 
in all, are undergoing an interæting and 
critical stage of development. Some began and 
remain as collections of curios and some have de- 
generated to that condition, but the majority are 
striving in one way or another to test the reactions 
of the ity, in efforts to discover the lmes 
which hold óut moet hope of stimulating interest. 
The success or failure of these efforts is a matter of 
moment to the people as well as to the museums 
themselves, for upon it depends the place which 
museums are to take in the life of the community 
as centres of education and of intellectual and 
wethetic peau For many of our local museums, 
perhaps for most, this place is still undecided, and 
accordingly advice upon the most promising lines of 
progreas by a museum official of experience and stand- 
ing ought to fall upon open ears. 

At the Newcastle conference of the Museums 
Association held in July, Dr. W. E. Swinton of the 
British Museum (Natural History), in & paper which 
has appeared in the Museums Journal (September), 
gave sound advice upon the improvement of ool- 
lections. He justly pomted to the hesitancy of many 
municipalities to give proper financial backing to 
the museums under their care, a hesitancy to be 
observed particularly in the appomtment of suit- 
ably paid curators with knowledge and training 
for poste which have their own iar difficulties 
and make their own special demands. Thanks to 
an awakening conscience and to the efforts of the 
Carnegie United Kingdom Trust, that position is 
improving, and “many municipal authorities to-day 


feel, though vaguely ıt may be, that & natural 
history museum is somehow an asset to the 
community”. 

Granted a suitable curator, what of the collections 
themselves ? In the first place the local natural 
history museum should concern itself with the objecte 
of ite own neighbourhood, and secondly, it should 
present these m such a way that the visitor should 
be induced to take a fresh or increased interest in 
the local fauna, flora and geology. That implies 
ruthless elimimation of surplus specimens, so that 
room may be gained for a few well-selected gro 
in natural habitats, well lit and clearly, instructive 
and yet simply labelled. 

Dr. Swinton properly suggests that no d 
series is complete without the inclusion of fossil 
forms in their systematio position, presumably to 
illustrate the course of evolution. But why not take 
the bull by the horns and arrange selected series 
specially to illustrate evolution and other general 
truths, for that would be education at its best; and 
the ordinary visitor who oould visualize evolution 
from the systematic exhibits of most museums would 
be a miracle himself. The time will come when 
systematic collections, except for the merest skeleton 
of classification and other defined purposes, will be 
relegated to cabinets where identifications and 
detailed comparisons can best be made, and gallerie 
will largely be given over to exhibits which stimulate 
observation of the habite and tations of living 
things, and which lead visitors y to appreciatior 
of the great truths which lie ind structure anc 
development and evolutionary progress. J. R. 
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The Palao Biological Station. 


HE Tropical Biological Station, founded by the 
Soins Society for the Promotion of Scientific 
, was opened officially in April 1986 with a 
ege consisting of a director and three researchers 
irawn from Japanese universities. ‘Ita laboratory is 
ilbuated to the south of Kororu Island in lat. 7° 21’ N., 
xbout the middle of the mam Palao series. The whole 
group lies 500 miles east of the Philippines and oon- 
iste of three or four small atolls to the north, a 
tingle elevated limestone island to the south and in 
she centre a great bank about 80 miles long by 
L5 miles broad with six main islands and more than two 
aundred islets. Most of the land is situated to the 
xast with fringing reefs, while a great barrier to the 
west encloses a long narrow lagoon, which reaches 
a depth of more than thirty fathoms. Andesite and 
srystalline limestone form the land, the latter in 
oe mainly in the southern half. Historically, 
e group is interesting for Karl Semper (‘‘Animal 
i , 1881), on the evidence collected n was 
one of the first of that long series of fleld workers to 
Tissociate himself from Darwin’s theory of universal 
»oeanio subsidence to explain the formation of atolls 
The laboratory is & frame.building with sheds and 
mall boats, and provides accommodation for four 
-search workers, who have to devote their attention 
to biological studies of coral reefs; their expenses 
are paid by the Society, and each stays at least four 
months. It is situated on a bay, or secondary lagoon 
‘Iwayama), almost entirely enclosed by high land, 
which here forms the meeting of limestone and 
andesite. The bay is studded with many elevated 
dmeetone islets and has depths up to fifteen fathoms ; 
tt lies next to that area where Mikimoto cultures 
ais pearls. Well protected from the trade winds and 
with small currenta, corals grow in great variety, 
10 far 116 species representing 48 genera having been 
sollected. Most are “very delicate and brittle" and 
"ghow poor growth” so that the hoped-for com- 
parisons quem the vigorous growth of lagoons 
and of sea reefs will be dificult. On the other hand, 
protected environments where corals can 
be easily planted, the bay should be exvellent for the 
study of the biology and variation of species. 
Among the separate reporta which follow, Fujio 
Hiro describes twenty-five cirripedes, leaving their 
ing coral commensals to a future paper. He 
also studied crabs forming galls on corals, these due 
to the growth of coral around the young orab which 
nas settled upon it. There is little new here beyond 
what Potts told us, except to show that the cavities 
produced vary greatly. A hydrographical study by 
Mataeuya discloses in the bay higher temperature and 
üliom and lower chlorinity, oxygen, pH and phos- 
phates than in the ocean waters. Noboru Abe 
mdertook the development of Fungia from the 
planula to the commencement of skeletogenous 
Formation. Fertilization occurs in the gonad at full 
moon, and the planula there formed is liberated at 
new moon from tember until April. It attaches 
teelf on the third day and the first septa commence 
to form on the seventh ; the growth curve shows a 
marked and suggestive slowing as soon as the septa 
;ommenoe to form. The development is said to be 
much delayed by an absence of light ; but a deeper 
study is neceasary before many interesting features 
an be understood. J. S.G. 
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University Events 


BrmurwGHAM.—On October 14 H.R.H. the Duke 
of Kent, as patron of the Hospitals Contributory 
Schemes Association, visited Birmingham to attend 
the annual meeting of the Association. His activities 
included a visit-to the new Hospitale Centre and 
Medical School, after which at a special degree 

ion the Chancellor of the University 
(Viscount Cecil of Chelwood) conferred on His Royal 
Highness the degree of LL.D. 

With the object of securing closer contact between 
the University and the two Birmingham municipal 
hospitals at Dudley Road and Selly Oak, five of the 
professors of the Medical Faculty of the University 
have been appointed as part-time consultants to the 
hospital staffs. The professors are Sir Beckwith 
Whitehouse, Mr. W. H. Wynn, Mr. Philip Cloake, 
Mr. William Gemmill and Mr. Seymour Barling. 
The appomtments have been made by the Birming- 
ham Health Committee. 


CAxBRIDGH.—. Metcalfe, of Clare College, has 
been appointed to the Frank Smart University 
studentship in botany. 

G. 8. Gough, of Pembroke Oollege, University 


lecturer in engineering, has been elected into a 
fellowship at Trinity College on intment as 
lecturer in mechanical sciences. C. Bamford has 


been elected into e fellowship at Trinity College for 
Teocak in debural kalanna, He obtained a lst Class 
in Part I, Natural Sciences Tripos (1933) and in 
Part IL (19084), (Chemistry). D. M. A. Leggett has 
been elected into a fellowship at Trinity College for 
research in applied mathematics. He obtained a Ist 
Clase in Part I, Mathematical Tripoe (1932), and in 
Part II (1984), Wrangler (b) distinguished ; Rayleigh 
Prixe, 1936. 

The Council of the Senate has reported that the 
University will eventually benefit under the will of 
the late Mr. William Charles Wilson, of St. John’s 
College, to the extent of about £15,000. No con- 
ditions are ed. The Council is of the opinion 
that, in view of Mr. Wilson’s interest in the alleviation 
of human suffering, it would be appropriate to use 
his bequest for the furtherance of some allied branch 
of research. It is recommended that the bequest be 
applied -to the provision of an extension of the 
Psychological . Should this recommenda- 
tion of the Council be approved, the Rockefeller 
Foundation has promised to give £11,860, spread 
over & period of five years from January 1, 1988, 
towards the cost of developing the Department of 
Experimental Psychology. 


SuimrrIELD.—AÀ. contribution of £5,000, being the 
second instalment of the contribution of £10,000 
promised by the City Council, has been made to the 
University Extension Fund. 

E. T. Goodwin and T. D. H. Baber have been 
appointed assistant lecturers in mathematics, and 
Dr. Helen Mellanby part-time demonstrator for 
medical and dental students in the Department of 
Zoology. 

The following resignations have been received : 
Mr. J. W. ee ee 
mnatics; Mr. J. Jenkins, of his of lecturer in 
civil engineering ; Dr. E. 8. of his post of 
demonstrator in pathology. 
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Science News a Century Ago 
The Aurora Borealis 


The Times of October 25, 1837, quoted from the 


Leamington Ohronicls the following description of an 
aurora borealis. “Nearly the whole population of 


appeared, with ourselves, wonder-struck, 


last by the appearance whioh is seldom ` 
witnessed in this —viz., the aurora borealis. 
This and moet sublime spectacle was visible 


gorgeous 
from 6 until half-past 7 o'clock. The clouds in the 
north-east appeared as if suffused with the reflection 
of a vast mass of crimson flame. The stars seen 
through this brilliant medium had an extraordinary 
appearance, for the brilliancy seemed to be heightened 
by the surrounding glory. A gentleman who stood 
near us on the bridge, and who has resided in countries 
where the aurora borealis is a frequent visitor, 
directed our attention to a singular novelty in the 
effect of this striking aimospherical as it 
appeared about half-past 6 o’clock. At that period 
dense lines and dark clouds in parallel perspective 
lines spread from the far south-east, narrowing by 
regular gradations, and converging towards that 
flood of splendid light which ‘pavillioned with ita 
thousand glorious dyes’ the whole northern horizon.” 


Arthur Woolf, 1766-1837 

Ox October 26, 1887, the famous Cornish engineer, 
Arthur Woolf, died at The Strand, Guernsey, to 
which he had retired four years previously. A 
mechanical engineer of the first rank, whose engmes 
were noted for their fine finish, he was one of the last 
of the contemporaries of Watt, who made the Boulton 
and Watt steam pumping engine the admiration of the 
world. The Hornblowers, Bull, Trevithick, Harvey 
and others all had & share in the improvement of 
the Cornish ing engine, which by about the 
time of Woolf’s death had a ‘duty’ of more than 
100 million ft. Ib. per owt. of fuel as compared with 
the 30 millions for engines at the beginning of the 
century. Some of the engmes constructed by Woolf 
himself had cylinders of 90 in. diameter with a 10 ft. 
stroke, and at one time he had more engines 
under his charge than any other engineer in wall. 

Born at Camborne in 1766, Woolf served an 
apprenticeship as a carpenter, and then moved to 
London where he was fortunate enough to find em- 

loyment in the shop of the famous mechanician 
Joseph Bramab. in Pimlico, having for one of his 
fellow workmen Maudslay. When nearly 
thirty yours of age ho left Bramah to ereot some 
engines for Homblower, in Durham, and on his 
return to London secured the post of engineer to 
Meux’s Brewery, having charge of the machinery 
and & . Here he installed plant for heating 
water by waste steam, invented a cast-iron tubular 
boiler and made his first engine in which the steam 
was expanded successively in & high-preasure and & 
low- cylinder ; an important type of engine 
to which long afterwards the name of a ‘compound’ 
engine was given. At first he placed his cylinders 
side by side at the end of the overhead beam, but 
later on placed the high-pressure cylinder nearer the 
centre of the beam, an arrangement adopted later 
on by MoNaught. . 

After spending the years 1797—1808 at the Brewery, 
Woolf joined Humphrey Edwards in partner: 
diip aaan ongie taker in-Daxcboth- The 
ship lasted only five years, when Woolf returned to 
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Cornwall, where he erected at least six compoun 
pumping engines. By 1824 the single-cylinder, how 
ever, had bean greatly improved, and it was show: 
that with the steam preasures then in use—-20—30 It 
per sq: in.—there was no advantage in compounding 
and it was therefore with the development of th 
single-cylinder engine that Woolf’s last work wa 
done. He was engineer to the mportant groups o 
mines known as the Consolidated Mines and Unite 
Mines, and was also associated "with the Hayl 
engine works of Harvey. Working,in the dark, a 
they were, as to the theory of heat engines, Woo) 
and his fellows yet made a great contribution t 
steam engineering. 


John Mackintosh ( ? -1837) 

"Da. Joux MaacxrNTOSH, an eminent Edinburg) 
physician, the date of whose birth is not recorded 
was born at sea on return of his mother from America 
whither she had accompanied his father, Capten 
Mackintosh, on service. _ He studied medicine a 
Edinburgh, where he in 1808, and was the 
appointed medical officer in the Royal Artillery 
After serving in the West Indies, South Africa am 
France with the army of occupation after the battl 
of Waterloo, he settled in practice in Edmburgr 
where he became physician to the General Brow 
Square Dispensary and later feasor of obstetric 
and practical medicine in tha Gahod 1 of Medicine an: 
Surgery. In 1822 he published a work entitled *'/ 
Treatise on the Disease Termed Fever 
Illustrated by numerous Cases and Diseections", tb 
disease at that time being very prevalent m Edin 
burgh and Leith. In the following year he began: 
course of lectures on midwifery and diseases of wome 
and children, and proved a very supcessful lecturer 
In 1825, in compliance with & request from th 
Edinburgh'studenta, he delivered a course of lecture 
on the “Principle of Pathol and Practice o 
Physio”. His chief work, which the same title 
waa first published in 1828 and waa extremel 
popular among students and general practitioner 
bothiin England and Amarios, ad that it went thous: 
four editions. He devoted a good deal of his time t 
the in igation of cholera and made some im 
portant additions to the knowledge of ita morbis 
anatomy. His death, which was due to typhoi 
fever, took place on October 28, 1887. 


Subterranean Forest 


Toa Genieman's Magarine of October 1837 cop 
tains an account of the following interesting die 
covery: ‘The labourers who sre excavating th 
common sewer in High St., St. Gilea, Westminster 
lately discovered just ite the church two el 
trees, in & high state of preservation at a depth o 
about 15 feet under the surface of the ground, lyin; 
completely acroas the undergoing excavation 
and being parallel to other, though at a distano 
of several yards. They were obliged to be saw 
through, and the pieces which were-removed to th 
surface were each about nine feet long and five b 
circumference. These trees were supposed to hav: 
belonged to a forest which once covered this and th 
surrounding district. On exammation the exhume 
timber was found to be as sound aa if it had bee 
felled only a few months. The superincumbent strat. 
were composed of common rubble, olay and sand 
the whole of which was remarkably dry to the abov 


depth.” 


OCTOBER 23, 1937 


Societies and Academies 
Paris 
Academy of Sciences, August 9 (O.R., 205, 845-380). 
RavxwxoNp Hamer: Demonstration of the direct 
vaso-constrictive action of a nicotinic substance, 
oytisine. : 
Mryrs. Diana Van Stork and Roranp LaBov 
nm LzwOoHERM: Follioulin and dihydrofolliculin in 
the urine of pregnant mares. 


August 28 (C.R., 205, 397-428). 

Gmonaks CLAUDH : The search for aeroplanes lost 
at sea. Results of a practical application of the 
method (use of ftuoreecin) proposed by the author. 

Doormı Riasovonpmxy: The vortex shaft 
method of hypersupport. 

B. CAnnHRA : The momenta of some cations of the 
rare earths and Weiss magnetism. 

Luomm DawrmL: New experiments on acquired 
heredity im the leek. 

Azgvuag DvongTEKY : The argumenta of the 
singularities of analytical functions. . 

LáoPonLp EscANDE: Flow through a valve. 

Pramas VunxworTE: The convection currente" in 
experiments on thermal conduction. 

Gmonams Founstisn: The precipitation of tri- 
ealotum phosphate ‘and of hydroxyapatite. 

O. F. Goopmva and F. D. RicHARDSON: The 
existence of chlorous anhydride. A repetition of the 
experiment described by Kantzer (C.R., 155, 158) for 
the preparation of ClO; fails to confirm his oon- 
clusions: spectrosco 
onty chlorine dioxide is formed. 

Léon CArmununT: Contribution to the geological 
study of the culminating massif of Ouarsenis 
(Algeria). 

Husmer GAEgRIGUH : The measurement of the 
radioactivity of the air enclosed in the snow layer, 
near the soil, in the mountains. 

Maunic» LANGERON: New statistical and myoo- 
logical observations on human favus in Morocco. 

Mam. Vana DANTOHAKOFF: The action of the 
female sex hormone an reptiles. 


August 80 (O.B., 205, 429—452). 

Prasgm Layay: Measurements of gravity in 
Normandy and Brittany. Tabulated results for 
measurements of g at 21 stations in Normandy and 
Brittany. 

ANDRÁÜ HAARBLNIOHHBR: Curves which are their 
own isogonal inverse with respect to a triangle. 

W. K. Turas and P. E. Dusuqua: Theorems 

Pau Prrey: The determination of preesures and 
velocities in breaking waves. Measurements made on 
waves breaking on a jetty. 

Mauron D'OdAGNE: Remarks on the preceding 
note, pointing out that this is the first time such 
measurements have been attempted. 

Hort Huznummr: Contribution to the study of 
the K emission spectrum of gallium (81) and of 
germanium (82). 

René Gmer: The p,p’-dimagnesium oom- 
pounds of diphenyl. _ The "favourable" role of mag- 
nærum iodide. 
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Worum Hane SoHorran: The action of the 
constituents of aneurin on yeasta (Rhodotorula rubra 
and R. flava). : 

Maron ÁvHL: The experimental study of the 
morphogenesis of the central nervous system in the 
regeneration of the head of worms. 

Y. RAOUL: The evolution of hordenme in barley 
and the ultimate relations of this alkaloid with the 
tyrosine. 


Geneva 
Society of Physics and Natural History, July 1. 

Cu. BAmuwr: The male inflorescence of Seypáo- 
siegia bornesnsis. Following the discovery of a male 
specimen of this plant it would appear that the 
classification of the latter in the family of the Moracee 
or in any other family of the nettles is erroneous. 
The exact systematic position of this plant is at 
present doubtful. 

Aus. PARER : Some critical observations on the 
torus mandibularis and on ite ultimate phylogenio 
signification. A detailed analysis shows that two 
varieties of mandibular hyperostoses must be con- 
sidered: (a) the torus mandibularis alveolaris and 
(b) the torus mandibularis arcuatus. The examina- 
tion,of two series of mandiblee, Genevan and Bush- 
man, on which these toriform arrangements are 
encountered, shows that the torus mandibularns is 
not specifically Asiatic, as has been supposed hitherto. 

P. WzwNamn, Cu. CurzermMan and A. OogBAz: The 
micro-estimation of cobalt by means of anthranilic 
acid. The authors have established a gravimetric 
micromethod for the determination of cobalt by 
means of anthranilic acid. 

Cu. Caapman and P. Wenamer : (1) The mioro- 
separation of xino by means of o-oxyquinoline in 
acetic solution. (2) The volumetrio micro-estimation 
of xino in alkaline solution. The authors have eeteb- 
lished the conditions for the micro-separation of zino 
with the cations NH,, K, Na, Li, Mg, as well as a 
micro-estimation of rine in alkaline solution. 

E. Brovar and E. PugRorTHT: Complementary 
results on the catalytic action of ozone in the oxida- 
tion of aldehydes. The influence of the peroxide 
present. This catalytic action is shown by an increase 
in the absorption velocity of the oxygen; the 
presence of ids increases this velocity as 
measured by the bubbling method. 

D. Monne, B. Susz and E. Beinne : The Raman 
spectra of acrylic acid and of methyl methacrylate, 
both monomer and polymerized. The disappearance 
of the frequencies of the vinyl group in the polymer 
shows that the latter is a substance no longer oon- 
taining the double bonds of the monomer. 

L. Maison and vax DER WYK: The structure of 

i azulene. Interference analysis with X- 
rays of axulene has furnished a whole series of 
orystallographic constants, which from this point of 
view suggests that this substance is allied to naphtha- 
lene. 

Eva. Prerranp and HAYRI Amz SEYLAN: Pro- 
gnathism, cranial capacity and area of the occipital 
perforation in the anthropoids. The ae have 
studied various skulls of gorillas, _utans, 

and gibbons. It follows Bon work 
that the construction of the cranio-facial edifloe is 
somewhat different in the anthropoids, according to 
the genus under examination. 
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Forthcoming Events 
[Meetings marked with an asterisk are open to the public.] 


Monday, October 26 
Uxivmaarry or Lxmps, at 5.15.—Dr. F. Simon. 
Temperature Region below 1? Abeolute"." 
Bnpsoxw CLUB, Kixa'8 COLLEGE, NEWCASTLE-UPON-TYNB, 


at 6.80.—Prof. G. I. Fmch: ‘Electron Diffraction and 
Surface Structure" (Bedson Lecture). - 


“The 


Wednesday, October 27 


Lowpow S8cnooL or Hyarmawm anD Tropical MEDIOINM, 
at 5.30.—Prof. Raymond Pearl: “Tho Natural History 
of Population" (succeeding lectures on October 28, 
November 1, 3 and 4).* 


SoormmrY TOB THs BrUDY or 
CHEMISTRY (at King's Ooll 
Dr. A. F. Titley : 
Controversioe"'.* 


ALOGHEMY AND EARLY 
Strand, W.0.2), at 8.— 
A Résumé of Some 


"Thursday, October 28 


CuuwioíAL Boorgry, at 5.30.—-Prof. O. H. Deech, F.R.B. : 
Le Chateler Memorial Leoture. 


Friday, October 29 
GnmorurBicAL Discussion (at the Royal Astronomicel 
Society), at 4.30.—''Variation of Latitude" (Opener : 
Dr. Spencer Jones, F.R.8.). 
: Roya Boourrx or Mupronm, at 9.15.—Philip Guedalle : 
_ “The Method of Biography” (Lloyd Roberts Lecture). 


Appointments Vacant 


APPLICATIONS are invited for the following appointments, on or 
before the dates mentioned : 


ABSIFTAET LEOTURER IN MATERIA MEDICA AKD PHARMACOLOGY mM 
the Welsh National Bcboo! of Mediane, The Parade, Oardift-Secrotary 


ees mr 
Y DHPARTMENT of 
Palylachae, BÈ John Brosh, London, BO. mdtpa (October 41. 
THE OHEMIPTRY DEPARTMENT of the Mel 


geli. Duretar o Eduoatzon, Bducation Offices, 


PXINOIPAL of the Bt. Helens Munio Toohmical Sohool—Dtreotor 
of Bducation, Eduoation Office, Bt. (November 6). 

ABSIPTANT IK THA DEPARTMENT OF NATURAL History in Untveraity 
Oollege, Dundeo—The fcoretary. 
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Office.) 30s. net. [01 
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A Scientific ‘Approach to the Colonial Problem 


HE Prime Minister has consented to receive 

a deputation on Monday next in support of a 
petition urging that the Government should take the 
initiative in promoting an inquiry into the funda- 
mental causes of rivalry and unrest among the 
nations, by inviting all other fully self-governing 
States or Dominions to combine in setting up 
expert commissions to ascertain and report upon 
the basio facts in regard to such questions as acoeas 
to raw materials and world markets, oolonial 
development and the problem of surplus popula- 
tions, etc. This proposal for fact-finding coom- 
missions is, of course, no novel idea; but the 
influential support which the petition has received 
indicates how rapidly the idea is gaining ground. 
Already an inquiry into raw materials has been 
initiated by the League of Nations with the support 
of Great Britain, and the League Committee on 
Raw Materials has now completed ita report. This 
inquiry is & direct outcome of an offer made by 
the Britiah Government in 1935 and formally 
renewed in 1936. Even earlier, however, valuable 
work of this kind had been carried out in respect 


of problems concerned with the Paciflo by the: 


Institute of Pacific Relations, and the scientific 
study of similar problems affecting European 
relations was considered by a Conference for the 
Soientiflo Study of International Relations held at 
Copenhagen in June 1931. 

While, however, the idea of impartial inquiry 
into the basic facta as a preliminary to conoerted 
action designed to eliminate causes of friction is 
steadily gaining ground in publio opinion, a good 
deal of valuable investigation is being quietly 
carried out by different organizations, the results 
of which have been published. Reference has 


been made above to the work of the Institute 
of Pacific Relations; and the situation in the 
Far East is the more regrettable because of 
the admirable work of the Kyoto and later 
Conferences. 

In Great Britain the Royal Institute of Inter- 
national Affairs has already issued a number of 
valuable studies and reports such as “Raw 
Materials and Colonies" and ‘The Colonial Prob- 
lem”, which are only the latest and most detailed 
of them. In addition, other organizations are doing 
invaluable educational work, such as the New 
Commonwealth Institute, by means of its Informa- 
tion Bulletins, on questions of peaceful change and 
collective security, which not only prepare a wider 
circle of the public to accept the idea of the impartial 
investigation of such matters generally, but also 
assist materially in the formation of intelligent 
public opinion upon particular questions. 

The League Committee for the Study of the 
Problem of Rew Materials has held three 
seasions, and the two sub-committees appointed to 
study the supply of raw materials and difficulties 
of purchase and payment have completed reporta 
which are embodied in the final report. On 
the question of supply, the report indicates 
that while prohibition and restriction of raw 
materials might be justified as defensive 
measures, there are serious objections to their use 
for exercising pressure on other countries, for the 
preservation of uneconomic industries or for the 
maintenance of artificial price levels. It recom- 
mends accordingly that these obstacles should be 
removed as soon as possible and that nations 
should enter into agreements not to employ them. ' 
Similarly the Committee takes the view that 
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countries controlling important quantities of raw 
materials should not place unreasonable obstacles 
in the way of those wishing to exploit these 
resources, and that their legislation should take 
account of the interdependence of nations as the 
basis of general welfare. 

In common discussions this question of access 
to raw materials has been closely linked with the 
colonial question, and the League Committee's 
report indicates that some modification of the 
privileged situation which nationals of the mother 
country in fact enjoy in most colonial territories 
is desirable. Actual monopolies are rare, but the 
report clearly indicates the need for further in- 
vestigation and study. Similarly the sub-committee 
dealing with obstacles to payment makes various 
suggestions for reducing existing restrictions on 
imports and exports by bilateral or multilateral 
action. 

The League Committee’s report includes, 
accordingly, a suggestion to re-examine the Inter- 
national Oonvention of 1927 for the Abolition of 
Import and Export Restrictions and Prohibitions, 
which should implement the resolution recently 
passed by the International Chamber of Commerce 
asserting that all countries should, so far as possible, 
have access to essential foodstuffs and raw 
materials. Much room is, however, still left 
for furthern ivestigation and disoussion before an 
adequate and generally acceptable solution of the 
whole problem oan be achieved. The sppearance 
in the meantime of the latest report of the Institute 
of International Affairs* on the colonial problem 
is therefore particularly weloome. If ite preeente- 
tion is not all that could be desired—much of the 
third part, “Investment, Trade and Settlement", 
could with advantage have been dealt with earlier 
or incorporated in the appendixes, and the first 
part, “The International Aspect", should properly 
have followed the second, ‘The Colonial Aspect” — 
it contains much information to clarify thought 
upon many of the proposals at present being 
debated, such as the extensions of the ‘open-door’ 
policy in colonial territories or the transfer of 
colonies into Mandated Territories or “territories 
under international administration. The most 
valuable and significant part of the book is, in 
fact, the second part, in which the colonial aspect 
of the problem is considered, and especially the 
chapters in which the theory and practice of 
the present status of colonies are reviewed and the 

of Cle Colonial Problem. A Report by & Bindy epe ae 


+448. 
(Londen, Now ew York and Toronto: Oxford Untvemity 1987). 
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importance of common principles of administre 
tion is stressed. The vast amount of exact informs 
tion which it contains is, of course, the chief valu 
of the book, but the task of sifting and selectio 
cannot be pursued without judgment on the mai 
issues. Particularly in this section of the report, th 
directions in which further inquiry is stil calle 
for are clearly indicated. 

The dominant impression left on the mind b, 
the survey presented in this part of the book i 
the immense field for co-operation and investiga 
tion which the oolonial problem presenta. It i 
seen not merely as a matter of immediate contro 
versy, but rather.as a constant problem the our 
of which lies in the relations between economi 
and political aspects. The searching analysi 
which the study group gives of the way in whid 
the democratic countries themselves are living up t 
the standards they profess shows no tendancy. tx 
insist on the merits of British administration a 
opposed to those of other colonial Powers. Ir 
such questions as populations, the relative meriti 
of plantations and native farming, labour policy 
health services, education and nutrition, the report 
indicates the real problems to be faced and tht 
need for research in British territories as elaewhere 

No scientific worker oan read these chapter: 
without realizing how large & contribution science 
itself has to make in providing a solution to thee 
problems and assisting in the foundation of a wis 
policy. The possibilities for human happiness thu: 
indicated make the present international olamou» 
Seem as stupid as it is threatening. Oommor 
principles of administration are essential because 
each of the colonial Powers is subjected to the 
same sort of criticism, whether from within o: 
from without. Each suffers from the other's 
mistakes. The universal adoption of oertain basic 
principles of justice towards non-colonial Powers 
and towards subject races is dictated by common 
prudence as well as by the more generous ideals of 
progreasive civilization. 

The colonial Powers nrust, in fact, prove to other 
Powers that their policy is not to exercise monopoly 
rights for themselves but rather to administer 
colonial resources in the general interest; and 
they must also prove to peoples in the Coloniee 
that the protection and the administration they 
offer is a fair return for the taxation and the other 
obligations they impose, and is directed to ensure 
local prosperity. The report, indeed, suggests that 
in ite International aspect the colonial problem is 
more than a grievance of particular “dissatisfied” 


OCTOBER 30, 1937 


nations against particular “satiated” nations: it 
is a grievance of the whole community of nations 
against the misuse, wherever it oocurs, of colonial 
sovereignty. All departures from the principle of 
the ‘open door’ are an injustice to the international 
community. 

The adoption of common principles of adminis- 
tration would, facilitate transfer, but the division 
of Europe into democratic and authoritarian States 
complicates the issue greatly.. Transference of 
mandates or colonial sovereignty to States re- 
pudiating the League Covenant, and with it the 
international machinery set up to promote inter- 
national : co-operation and to ensure common 
standards in the administration of subject peoples, 
would be an even greater injustice to the inter- 
national community. There is, in fact, little in 
the report to hold out hope of meeting the needs 
of non-oolonial Powers in terms of prestige and 
world power. 

Though the difficulties in the way of transfer 
are clearly displayed, a number of concrete 
suggestions for meeting the needs of the non- 
colonial Powers by methods that do not involve 
transfer are indicated for securmg equality of 
economic opportunity. . Moreover, the facta in 
regard to &ooess to raw materials are set forth in 
a way which scarcely upholds many of the conten- 
tions of the non-oolonial Powers. If, for the 
moment, it is assumed that the correct view of the 
problem is how to make available the raw materials 
of industry, the report very effectively disposes of 
some of these illusions. Of the basic raw materials 
as defined by Dr. Goebbels himself, France, the 
United States and Russia produce between them 
66 per cent of the world’s iron ore; the United 
States and the United Kingdom 54 per cent of 
the world’s coal; the United States, Russia and 
Venezuela 81 per cent of the world’s oil; the 
United States, India and China 75 per cent of the 
world’s cotton; Chile, the United States and 
Canada 49 per cent of the world's copper; and 
Malaya and the Dutch East Indies produce 83 per 
cent of the world’s rubber. - 

Aocordingly, the basio raw materials, with the 
exception of rubber, are produced mainly within 
the boundaries of sovereign States. Rubber alone 
is mainly a colonial product, but this raw material 
is open to purchase by all comers on equal terms, 
and there is no reason why foreign capital should 
not acquire rubber estates. Equal access is indeed 
given in enormous colonial areas, although oon- 
siderable resttictions do exist upon free trade in 
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colonial areas not covered by special treaties. An 
international agreement to guarantee equal oom- 
mercial access over a much wider area, in accord- 
&noe with a former principle of British colonial 
administration, ahould therefore do something to 
remove the feeling of non-oolonial Powers that 
they may be cut off at any moment from acoess 
to all colonial supplies. 

The problem of access to raw materials, there- 
fore, is not the oore of the colonial problem. The 
present study makes it clear that therë is no 
simple solution and that the matter is one calling 
for the closest and most careful study. No hasty 
decisions are likely to be an easy way out of a 
dynamio but constant problem. The position of 
the colonial Powers is diffloult. Mere transfer of 
colonial territories tó the threatening States would 
not purchase safety and would be treachery to 
the colonial peoples and to the world community. 
The exposition of the facta given by the study 
group of the Royal Institute of Interhational 
Affairs reinforces the need for some effective 
international organization and authority, such as 
the League-of Nations, to which all colonial 
territories could ultimately be surrendered for 
administration under trust for the world oom- 
munity. Until that organization and authority 
are effectively established, the colonial Powers 
must perforce live dangerously, and their danger 
is best mitigated if their sovereignty is exercised 


-in trust, first on behalf of the peoples inhabit- 


ing these areas and secondly for the wealth 
of all nations. In their own interests alone 
they must extirpate all taint of monopoly and 
exploitation. 

. Buoh a policy is not one of mere negation to the 
demands and aspirations of the dissatisfied or non- 
colonial Powers. It is essentially one of peaceful 
change, which offers the maximum inducement to 
participation in a system of international oo- 
operation and oollective security. Only as the 
facts are impartially assembled, and lucidly pre- 
sented and clearly understood, can we hope to- 
win acceptance of such ideas or policy, and the 
greatest merit of this volume is the weighty 
contribution it offers to the education of public 
opinion, in Great Britain no leas than in other 
countries. Nor should it be forgotten there will 
still remain the task of organizing public opinion 
effectively everywhere to compel action in accord- 
ance with the facta, and to resist those nations 


. who wantonly disregard them to the detriment of 


the cee of nations. 
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World Structure 


Relativity Theory of Protons and Electrons 
By Sir Arthur Eddington. Pp. viii -+ 386. (Cam- 
bridge: At the University Press, 1936.) 21s. net. 
[39856 the past ten years or a little more, 
physicists have found themselves more and 
more peremptorily confronted with a question of 
theoretical conscience—a question which has 
gradually and almost inadvertently become of 
overwhelming weight. It is that of how to 
reconcile Relativity Theory and Quantum Theory. 
Increasing uneasiness grew from the fact that in 


the course of their development, both theories . 


approached what many ed aa final states of 
perfection, but without reaching true Anschluss 
to one another, or even reconciling their mutual 
discrepancies. Having, both of them, acquired the 
rank of inalienable knowledge, they seemed in- 
capable of undergoing serious modifications, yet in 
urgent need of such, in view of the mutual incon- 
sistency of their respective fundamentals. The 
book under review, which is an enlarged exposition 
of the author’s investigations from 1928 until 1936, 
in & way is & continuation of his well-known book 
on relativity. The least that must be said in 
. praise of the present work is that Sir Arthur pute 
forward sufficient evidence of blunder (in the sense 
of misapprehension, of course) in current quantum- 
or wa&ve-meohanics to reassure us that, in this 
theory, there is room and indeed need, for radical 
readjustment. 

The General Theory of Relativity deals with 
macroscopic space, time and matter, which it 
treats as continua, admittedly ignoring the 
particle-structure. Space and time were formerly 
' regarded as the mere frame, scene or stage on, 

which or in which physical events take place. The 
content of the frame or the actor on the stage was 
called matter. Relativity Theory established such 
an intimate connexion or rather amalgamation 
between matter and space-time, that the concep- 
tual separation into a pre-existing continuum and 
what is oontáined in it is no longer applicable. 
Space is extended or unfolded by the very matter 
it contains, and the rolling on of time is essentially 
determined by its presence. Though actio in 
distans is definitely excluded, yet the most primitive 
circumstances of an observation made now and 
here turn out to be the complicated product of all 
that has been going on hitherto in the rest of the 
world. 
Quantum Theory, in ite turn, has emerged ‘from 
“the careful consideration of observations on the 
detailed behaviour of the matter surrounding us 


on our globe and in our epoch—which from the 
cosmical outlook means in the immediate neigh- 
bourhood of a poini in space-time. By challenging 
& new meaning for the older ideas of atoms, 
electrons, radiation, eto., this theory’ has succeeded 
in accounting for bewilderingly numerous and 
complicated facta from comparatively simple 
(though strange) first principles. It is not very 
astonishing that in following up these tasks, 
quantum-physicists deemed it permissible for their 
purpose to accept as a given thing, which on that 
ogoasion called for no further scrutiny, the most 
primitive condition of the events they investigated, 
namely, that they happen in space and time; the 
more 80 since a rough estimate by Einstein's theory 
shows that not only the mutual gravitation be- 
tween the particles composing an atom or 4 
crystal, but also even the modifying influence of & 
particle on space and time in the immediate neigh- 
bourhood of the particle is altogether negligible. 
We were content to pay to Relativity the tribute 
of conformation to ite small-scale geometrical 
principle, that is, to make everything invariant to 
the Lorentz tranaformation (unduly Birebohing the 
principle in some cases, as Eddington appro- 
priately points out). But what was neglected was 
the following. The plane and apparently simple 
condition of unmodified space and time, under 
which every single particle is observed, is created. 
by the previous and present existence of all the 
other particles in the world. This fact constitutes 
an interrelatedness between all of them whioh 
makes it imperative to treat previously, in broad 
outline at least, the problem of the universe, in 
order to obtain the right outlook for dealing with 
what is usually, but not very appropriately, called 
one or a few isolated particles. 

Having reached this conclusion, we can make 
two gratifying and promising remarks. First, that 
quantum theory of ite own right is entitled and 
even compelled to raise the imperative demand of 
dealing previously with the universe. Secondly, 
that relativity theory, by ita very tendency to 
ignore the detailed structure of matter and to 
roam farther and farther to the outakirte of the 
universe, has quite unexpectedly provided the only 
sound means for explaining atomicity. 

To elucidate the first statement: quantum 
mechanics has to abandon the ides of individuality 
in different particles of the same kind, two electrons 
for example. When, let us say, a carbon atom is 
excited, one of ite six electrons is removed to a 
greater distance from the nucleus; but it is not 
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quite oorreob to think of an individual electron 
occupying the special position, the other five 
forming the inner core. At any rate, if one indulges 
in that way of viewing the subject, one has to put 
up with inadvertent exchanges between the electron 
under consideration and one of the others. Now 
there is nothing, in principle, to preclude the 
exchange of a particular electron we are oon- 
templating with any other electron existing in 
the world. Hence if-we have excluded some of 
them, or even most of them, from our investigation, 
we are quite likely to find ourselves all at once 
contemplating—nothing. This makes it fairly 
clear that one has to start by investigating the 
universe a8 à whole and to derive the methods, if 
any, for dealing with small isolated systems from 
the former investigation. . 

As regards the second remark: it is by dis- 
covering the finiteness of space that Relativity 
Theory has inadvertently found the clue to 
atomicity. The argument runs as follows. Atom- 
icity is merely the oldest, best-known and still most 
important expression of the inherent discon- 
tinuiiies in Nature. Generally speaking, the 
latter are accounted for in wave- or quantum- 
mechanics by means of a close analogy with the 
discontinuous seta of proper modes of vibrating 
systems. But artificial devices have to be intro- 
duced for that purpose, because only a finite 
system possesses discontinuouB proper modes. So 
the theorist has to segregate a finite portion of 
matter, keeping it together by strong forces or 
enclosing it in a ‘box’, in order to show atomicity 
appearing in the segregated region. If the universe 
were infinite it would be hard to explain along 
these lines why it is constituted of discrete par- 
ticles, because ita proper vibrations would form a 
continuous sequenoe. But Emstein’s finite universe 
is in iteelf the natural and wall-less box, which 


engenders atomicity by the necessary discretences ` 


of ita proper modes of vibration. 

All these different considerations converge to 
state Sir Arthur’s main problem, as I see it, in 
broad linee thus: treat Emstein’s closed universe 
along the lines of wave-mechanios, as you would 
treat a gas contained in a vessel, and try to make 
clear at the same time (1) the observed macro- 
scopic features of the universe, (2) ita being oom- 
posed of particles, and (3) why current quantum- 
mechanics, dealing with isolated systems in the 


way it does, is able to account for such a vast ` 


multitude of facts (in other words, to regularize 
the customary procedure of quantum-theorista). 
For the benefit of physicist readers, let me give 
& few details. The actual world is tentatively oon- 
sidered to be sufficiently near that state for which 
the name of Einstein universe, properly speaking, 
ia usually reserved, which really is the only 
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statio (though unstable!) state that is at all 
thinkable. It is therefore suggestive to 
identify it, from the point of view of quantum- 
mechanics, with the grownd state of the system 
(the ‘normal’ or ‘unexcited’ state, in the case 
of an atom). Moreover, as in the case of 
the atom, the Pauli exclusion principle is admitted 
for the universe, stating that every energy-level 
(= proper mode) cannot be occupied by more than 
one particle. This really is the most important 
step. By it the ground state consists in the N 
lowest succeasive energy-levele being occupied each 
by one particle, whereas all the higher levels are 
vacant (a so-called completely degenerate Fermi 
distribution). Rigorously fulfilled, that would cor- 
respond to the absolute zero of temperature and 
make the system completely inert. The actual 
state is assumed to be one of slight excitation, very 
near to the ground state, with just a slight stirring 
up of the particles at the limit or threahold between 
the close-packed Fermi distribution below and the 
ordinarily vacant levels above. (From the point 
of view of wave-mechanica the levels are the 
proper vibrations of entire space. They aro 
pictured as three-dimensional spherical harmonics, 
which by their nodal surfaces subdivide space into 
compartments of decreasing size. With the lowest 
mode entire space forms one compartment only. 
At the limit the compartments turn out to be about 
the size of a pint.) 

It is, of course, the stirred-up threshold region 
between ordinarily ocoupied and ordinarily vacant 
levels which gives rise to the observable eventa (as 
in the atom the radiation is produced by the 
stirred-up light-electron). The particles we handle 
have emerged from this region and must, therefore, 
possess a certain minimum of energy—that of the 
threshold level—which is obviously their proper 
energy, ,c*, embodied in their rest-mass ms. (My 
&ooount cannot avoid being very rough —aa though 
there were only one sort of particles in the world !) 
On the other hand, the totality of occupied levels 
(= vibrating modes) constitutes the mass of the 
universe and determines ite radius R—by a well- 
known formula of General Relativity. 

This enables one to caloulate the radius R of space 
and the total amount of matter (or number N of 
particles) it contains from such physical constanta 
only as can be determined within the walls of a 
room without windows. The results are in excellent 
agreement with astronomical evidence from, 
mainly, the recession of extragalactic nebula— 
thereby corroborating the opinion that the oon- 
ditions prevailing in our laboratory experiments 
are essentially determined by the state of the 
universe as & whole. 

The particles well below the threshold have, 
each of them, an energy smaller than the observed 
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rest-energy mc. The energy-defect (as it were) 
corresponds, in the author’s opmion, to what in 
Newton’s theory appeared as the negative potential 
energy of gravitating matter. Again, the entire 
lot of sub-threshold particles or levels supersede 
the cumbérsome lot which in Dirac’s famous 
‘hole’-theory of the positron appeared as an 
infinite continuous sequence of ordinarily occupied 
levels of negative energy ; and there is the great 
advantage over the latter that (1) the sub-threshold 
levels form a dtsconisnuous lot, as particles ought 
to, (2) they are numerous (of the order of 10") but 
not infmite in number, (8) they oonstitute the 
bulk of the material of the world, whereas Dirao's 
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Die europäischen und mediterranen Ottern 
und ihre Gifte: i 

Grundlagen zur Darstellung eines wirksamen 
Schlangenserums. Von Prof. Dr. Richard Bieling, 
Dr. Albert Demnitz, Dr. Otto Schaumann, Prof. 
Dr. Hans Schlossberger, Dr. Waldemar v. Schuck- 
mann, Dr. Ernst Schwarz. (Behringwerk-Mitteil- 
ungen, begründet von E. v. Behring, Heft 7.) 
Pp. x+ 302 (35 plates.) (Marburg-Lehn: Selbst- 
verlag der Behringwerke, 1936) n.p. 


HE idea for this work originated with Dr. 

Richard Bieling, head of the Serological 
Department of the German Dye Trust at the 
Behring Works, Marburg, and it is due to this 
organization and its financial assistance that it 
has been possible to carry it through. The work 
was commenced in 1931 in an endeavour to find 
& better and more reliable antivenine for the 
European vipers in general. 

The volume is divided into five parts, and each 
one is provided with a complete bibliography of 
ita own. 

Part 1, by Dr. Schlossberger, is an excellent and 
careful review of the history of snake venoms in 
general, and of the methods adopted through the 
ages for combating it. Part 2 discusses the 
pharmacology and chemistry of snake venoms and 
snake sera, and reviews the different groups, 
neurotoxic, hmmolytic, etc., into which the 
snake venoms can be divided. Part 3, by 
Dr. von Schuckmann, deals’ with the ecology of 
the European vipers, the methods of keeping and 
transporting them, & brief account of the venom 
. apparatus, the moulting processes, hibernation, 
the treatment of disease, and finally the technique 
of extracting and preparing the venom for use in 
the making of antivenine. Part 4, by Drs. 
Schlossberger, Bieling and Demnitz, discusses the 
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lot were mere dummies, place-keepers, doomed 
otherwise to inactivity. 

I have to refrain from following up many other 
ideas, however interesting they may be. I should 
be ‘astonished if they proved all tenable in the 
form given, and so would Sir Arthur be, I believe. 
We have here before us a sketch of unusual 
grandeur, of which not the details alone need 
further development and, maybe, much modifi- 
cation. I am convinced that, for a long time 
to come, the most important research in physical 
theory will follow closely the lines of thought 
inaugurated by Sir Arthur Eddington 

E. SoHRODINGER. 


Snake Venoms 


question of antivenine in general and the manu- 
facture of an antivenine for the European vipers 
in particular. This is the most important part of 
the book, ánd it oonteins much information that 
is both new and interesting. 

The venoms of all the common species of 
European vipers were examined and their actions 
observed by experiments on mioe. It was found 
that, not only did the venom of each species and 
subspecies differ as regards its properties and 
action, but also that the venom of the same 
species might vary when taken from specimens 
obtained in different localities. As was to be 
expected, the venoms of the majority of the 
European vipers were hemolytic and coagulent 
in their action, but V. berus bosniensis and, to a 
læser extent, V. a. ammodytes and V. u. ureinsi 
differed in having high neurotoxio properties. 

In addition, the antivenines marketed by the 
different institutions throughout the world were 
obtained, and their efficacy tested against the 
venoms of the well-known poisonous snakes, both 
colubrine and viperine. The results obtained from 
all the experiments are graphically summed up 
in a series of charta. 

Dr. Schwarz concludes the work with a review 
of the systematio position of the European members 
of the genus. Four species are recognized, each 
with their several subspecies. They fall naturally 
into two groups, V. berus, V. ammodytes, and V. 
«resins, the true European species, in one section, 
V. lebetina, an entrant into Europe from Asia, 
in the other. Their evolution is discussed, the 
distribution of each form is given and is shown 
on a large-scale map, and the means by which 
dispersal was effected is suggested. This part of 
the work is lavishly illustrated with plates. Each 
form is figured at least once, and the colour-plates 
are excellent. M. A. 8. 
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Annual Review of Biochemistry 

Edited by James Murray Luck. Vol. 6. Pp. ix+ 
708. (Stanford University P.O., Calif.: Annual 
Review of Biochemistry, Ltd.; London: H. K. 
Lewis and Oo., Ltd., 1937.) 5 dollars. 
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. J. M. LUCK and his associates pro- 
duced the “Annual Review of Biochemistry” 
for 1937 in ample time for the commencement of 
the new academico term, when research workers 
and advanced studenta, refreshed by their vacation, 
-aro eager to achieve new conquests in this field. 
The present rate of progress is amazing—10,000 
papers were ‘abstracted in the previous year— 
though it is quality alone which matters and one 
oould wish for an etiquette among workers which 
forbade publication until substantial achievement 
could be reported. Unfortunately, to-day in the 
hustle for priority the reverse happens and far too 
much immature work is published. 

We find the quality of the reviews themselves 
to be improving ; they enable the reader to take 
a definite point of view instead of' being a mere 
recital of results. E 

With so much available for oomment, the 

reviewer is embarrassed in his choice. First 
mention may, perhaps, be made of two articles of 
a timely nature—a sound policy of the editor. 
One of these deals with the biochemistry of fish : 
the other with the application of microchemistry 
to biochemical analysis, entrusted to C. M. McKay 
of Ithaca, N.Y., and P. L. Kirk of Berkeley, 
California, respectively. 

Fish have hitherto been rather neglected by the 
chemist, but their culture on the large scale for 
culinary and stream-stocking purposes has made 
it more easy to experiment with them—in the 
United States there are seven hundred fish 
hatcheries. There is a great species differance 
among fish, and the trout, most widely studied, 
conduct their life processes at very low: tem- 
peratures. A systematic study of growth and 
physiological problems connected with fish is now 
under way, and with so much material available 
and experimentation relatively easy, very definite 
results may be expected to acorue. 

Every major problem of the chemist has been 
furthered by the use of micromethods: in fact 
without such the science to-day would be nothing 
like so far advanoed. The name of Fritz Pregl of 
Graz, who started the development, must stand 
high on the roll of honour. 
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Progress of Biochemistry ; 


In all, the volume contains 28 reviews by 35 
authors, the subjects being classified as is now. 
customary. There’ is & certain amount of over- 
lappmg or duplication with substances which 
come under two headings, but this is all to the 
good at the present time. An example is afforded 
by the oo-ferments now. described as phospho- 
pyridine nucleotides, the nature of which has 
been at last worked out—their discovery by Sir 
Arthur Harden thirty odd years ago in connexion 
with cell-free fermentation aroused a lot of interest. 
They consist of a pyridine derivative, namely, 
nicotine acid amide, ‘adenine, two molecules of a 
sugar, ribose, together with two or three molecules 
of phosphoric acid, according to their origin. 
Warburg and a number of other workers have 
been active in this field. 

An attractive review by R. Schoenheimer and 
E. A. Evans of Columbia treats the chemistry of 
the steroids, a new term proposed for compounds 
related to cholesterol to include the sterols proper, 
the bile acids, cardiac aglyoonee, toad poisons, 
saponins, and sex hormones; these form as 
diverse and remarkable a group of natural sub- 
stances as can well be imagined, and it is a great 
achievement largely to have cleared up their 
problems. Progress has been rapid this last three 
years since the revision of the old formule; the 
group is uniquely characterized by dehydrogena- 
tion with selenium to aromatic hydrocarbons in 
which the original oyclio carbon skeleton is intact. 

Another biochemical field which is assuming 
Increasing importance is that of sulphur com- 
pounds, reviewed by V. du Vigneaud and H. M. 
Dyer of Washington. Biological material has now 
yielded glutathione, methionine, ergothionine, 
vitamin B, djenkolio acid, asterubin and heparin, 
to which must be added a new adrenal compound, 
G,H40,8, the constitution of which has been con- 
firmed by synthesis. Much interest attaches also 
to the chemical behaviour of the sulphur of 
proteins. 

It would be easy to extract examples of marked 
progress from every review but space restricts us 
to final mention of the carotenoid pigments, of 
which a considerable number of new ones have 
been isolated from land and water planta largely 
as the result of the ease of isolation, purification 
and identification which the newer methods of 
adsorption, absorption and microchemical analysis 
have brought. There can be no active biochemist 
who can afford not to keep this book on his desk, 

à E. F. A. 
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The Right Hon. Lord Rutherford of Nelson, O.M., F.R.S. 


RNEST RUTHERFORD waa born in New 
Zealand on August 80, 1871, and he was 
well educated at schools in Brightwater and Nelson, 
where his headmaster was the famous cricketer 
W. J. Ford, formerly a classical master at Marl- 
borough. Rutherford went with a scholarship to 
Canterbury College, Christchurch, where he quickly 
made his mark by carrying out an interesting and 
important research with a magnetic detectot of 
wireless waves. There is a striking similarity 
between Rutherford’s work and that of the famous 
American physicist, Henry. Both used an serial, 
a coil of many turns round a bundle of fine sewing 
needles and a small magnet which was deflected 
by the changed magnetism of the needles due to 
the current in the aerial produced by the wireleas 
waves. Henry, however, detected lightning flashes 
up to ten miles’ distance; Rutherford the sparks 
from an induction coil, two miles away. I once 
asked Rutherford if he had then already heard of 
Henry’s work, and he replied, “No”! The two minds 
converged independently. The genius of Marconi 
afterwards developed an important magnetio 
detector which, before the age of valves, was in 
common use for wireless detection in ships 

The Commissioners of the 1851 Exhibition made 
a good choice when they elected Rutherford as 
& scholar. Indeed, has any money ever been 
better invested ! This award enabled Rutherford 
to go to the Cavendish Laboratory at Cambridge, 
where Sir J. J. Thomson was conducting his own 
famous researches and guiding the first great 
group in England of young physicists, including 
such men as C. T. R. Wilson, Townsend, H. A 
Wilson &nd Rutherford. 

It was at that time a novelty for a young 
physicist to arrive at the Cavendish from near 
the antipodes, and there was a slight tendenoy 
to ridicule. However, formidable questions from 
the new arrival were received with some awe, and 
the rumour soon spread that there was “a young 
rabbit oome from New Zealand, who burrows very 
deep". 

The Cavendish group were at this time measuring 
the properties of electrons and ions, and in par- 
ticular there was an interesting method of Ruther- 
ford’s whereby ultra-violet light shining on a metal 
plate released electrons, which were made to leap 
up and down in cycloidal paths by & controlled 
intensity of alternating potential. 

In the meantime the first research professor, the 
brilliant Hugh L. Callendar, had left MoGill for 
the Imperial College &nd so the direotor of the 


Macdonald Physics Laboratory, John Cox, visited 
England (1898) and was Bo wise and so fortunate 
as to secure Rutherford as successor to Callendar. 

Rutherford even then had a véry intimate 
knowledge of ions, whether produced by ultra- 
violet light or X-rays. In fact he once remarked, 
“Tons are such jolly little beggars, you can almost 
see them.” He was therefore able to pursue with 
swiftness and accuracy his investigation of the 
radiations from radioactive substances which had 
been discovered by the genius of Becquerel, Pierre 


‘and Marie Curie, and others. Moreover, Sir William . 


Macdonald presented his laboratory with a liquid- 
air machine, and three hundred dollars (£60) with 
which were bought 60 milligrams of radium at cost 
price from Giesel, who scorned to make a profit 
from a colleague. 

In the Department of Ohemistry at McGill 
University, there was a young Oxford physical 
chamist who joined Rutherford in the investigation 
of the relation between thorium and thorium X, 
obtaining resulta somewhat similar to those of Sir 
William Crookes with uranium and uranium X. 
They, Rutherford and Soddy, were able to put 
forth a most bold and startling theory, which was 
received at first with scepticiam and opposition. 
Indeed, Lord Kelvin died in unbelief of this great 
principle, which has now stood the test of time 
and multitudinous experiments. Atoms were no 
longer to be regarded as permanent, everlasting 
and indivisible. Radioactive elements disintegrated 
spontaneously ; they broke up by ‘chanoe’, in- 
dependently of their age or their physical sur- 
roundings, or their chemical combinations. The 
mortality rate was constant for one species, but 
varied from one type of atom to another. In each 
case the disintegration took place by internal 
energy with the projection of an alpha particle 
(He**) or of an electron (beta ray) and the 
residual atom was of a new type different from 
its parent atom. This theory was rapidly developed 
and applied skilfully to radium, its emanation 
(radon) and three successive products with the 
prosaic but useful terminology—radium A, B and 
C. Rutherford was asked to give the Bakerian 
Lecture to the Royal Society (1004) and was 
awarded in consequence the Rumford Medal, and 
he soon published his first book (1906), entitled 
“Radioactivity”, written with a breathless en- 
thusiasm. 

Rutherford’s direct advance along the royal road 
of physios—for he seldom wandered into byways 
and blind alleys—deterred him from adventures 
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in mathematical physics. Yet he never seemed 
to lack the neoessary mathematical equipment 
essential for the interpretation and calculations 
of his work. Witness the masterly use of ex- 
ponentials in his Bakerian Lecture, where nothing 
to-day need be altered or removed. The whole 
scheme of such calculations, transformations and 
graphs is familiar enough now to physiciste, 
but it was all new near the beginning of the 


century. 

In 1908, Rutherford had worked out the short- 
period group of the radium family, but he was 
faced with really puxsling properties of the long- 
period group, which necessarily involved obeerva- 
tions extending over months. He had, however, 
‘grown’ from radon, and he had detected and 
isolated, by most ingenious methods, both radio- 
tellurium (now radium E) and the first radioactive 
substance found by Mme. Curie—polonium 
(radium F). These atoms were in the direct lme 
of descent of the radium family, but there was & 
gap! Radium C did not turn directly into radium 
E; there was some intermediate body the radia- 
tions from which Rutherford was at that time 
unable to detect. He therefore postulated a 
‘raylees’ change of long period, ten or twenty 
years, and called the substance radium D, some- 
times now called radio-lead, which really ejects 
betes rays, thoroughly investigated by many 
workers. But, at the time, this bold prediction 
of the existence of a material substance, of which 
no single physical property was known, beyond 
the fact that there should be an inevitable successor 
to O, and & forerunner to E, struck me as 
most remarkable, and on recalling, thirty years 
later, these circumstances to Rutherford, he was 
himself impressed. Men ‘may well believe in an 
undetectable sther, because of its known physical 
properties, but here was belief in & substance with- 
out any properties except that of a go-between | 

À great part of the scientific life of Rutherford 
was spent in his investigation of the properties 
of alpha particles, and the wisdom of this choice 
has been sbundantly justifiéd by a series of 
successes. He deflected alpha particles with a 
magnetic field, and proved that they carried a 
positive electric charge. He then deflected them 
to a measured extent both in magnetic and electro- 
static flalds and thus found both the velocities and 
the ratio of maæ to charge of alpha particles. The 
inference was that an alpha particle had a mass 
four times that of a hydrogen atom, and a double 
positive, electronic charge. This result suggested 
helium, and the presence of that gas in pitch- 
blende and thorianite was evidence in the same 
direction. In 1904 Ramsay and Soddy definitely 
obtained the helium spectrum from aged radon, 
and five years later Rutherford and Royds 
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collected the alpha particles, ejected from radon, 
after their passage through the exceedingly thin 
walls of a glass container, and again verified the 
nature of their catch with the spectrum obtained. 


' To forestall & little, ib.may be pointed out here 


that Rutherford also used alpha particles in the 
scattering experiments which proved the existence 
in the atom of the minute massive nucleus with 
ita positive electrical charge ; and yet again in his 
most remarkable experiments on the artificial 
disintegration of nitrogen, etc., and on the trans- 
mutation of matter, it was alpha particles which 
he employed as his directed agents. ` 

In the meantime, Rutherford was building up a 
school of research physicists in his laboratory at 
McGill. For example, he suggested to H. L. Cooke 
that because there was radium in the ground, 
there must be some penetrating radiation (gamma 
rays) coming upwards from the earth. At first 
Cooke was not successful in finding what was 
wanted, but Rutherford persisted: ‘Try more 
lead |" There followed a toilsome experiment with 
very much lead, and finally Cooke not only proved 
the existence of & penetrating radiation, but also 
he was astute enough to show that the radiation 
oame from all directions, even from above. This 
was attributed at the time as coming from the 
bricks of the wall, eto., but he may have been 
unconsciously screening his electroscope from 
cosmic rays | 

The arrival of Otto Hahn at MoGill was a note- 
worthy event. He had been working with Ramsay, 
who had given him some thorianite with the object 
of extracting some radium from that ore, using 
Mime. Curie's method of fractional crystallization. 
To the surprise of both Ramsay and Hahn, the 
residue became more and more powerfully radio- 
active, while the production of radium was small. 
The concentration of the residues led to the dis- 
covery of a material many thousands of times 
more radioactive, weight for weight, than the 
parent thorium. This was an experience similar 
to that of Mme. Curie when she extracted radium 
from uraninite. The question was: What was the 
nature and position of this new substance which 
Hahn had discovered i He came to Rutherford 
at MoGill to find out. Now on arrival Hahn was 
naturally excited and enthusiastic, and his English 
at that time was not altogether adequate, so that 
at first Rutherford seemed somewhat puzzled and 
Boeptical, but when Hahn showed him the presence 
of the emanation of thorium (thoron), with & 
period of 53 seconds, Rutherford was enthualastic 
over this discovery of radsothorium, an important 
and powerful member of the thorium family, 
which decays to half-value in 1-9 years. Hahn 
continued to work with Rutherford at MoGill 
for & year or so, discovering radioaotinium, 
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&nd carrying out further investigations of the 
thorium family, which he has continued with 
brilliancy in Berlin, and which have justly brought 
him fame. 

Godlewaki—a clever and charming Pole—came 
from Lemberg to work with Rutherford at McGill. 
We were trying, without much hope, to deflect 
the gamma rays of radium in a very powerful 
magnetio field. As expected, it was a null experi- 
ment, but Godlewski thought that there might be 
& better chance with the softer rays of actinium. 
One morning .he showed me his photographio plate 
with two distinct lines half an inch long, branching 
like the two horns of an antelope. He had used 
& magnetic field and reversed it. Again he was 
dancing with joy and greeted Rutherford: “I 
have completely deflected the gamma rays of 
actinium.” Rutherford glanced at the plate. “Do 
it again," he said with a smile ‘‘Certainly, I will 


do it at once," replied Godlewski; but he tried ' 


week after week without a shadow of sucoees, and 
it may well be wondered what malignant sprite 
had placed that flaw in just the very place to 
delude the enthusiastic Godlewski. Alas! he, a 
physical chemist, died in Lemberg the victim of a 
slow and undetected escape of gas containing 
carbon, monoxide. 

.Rutherford and Barnes measured with fair 
accuracy the heating effect of radium and ite 
products, assigning the proportions between the 
three types of radiation. Such measurements, in 
combination with Lord Rayleigh’s determinations 
of the amount of radium in various primary and 
sedimentary rooks, have settled the long drawn-out 
controversy between Kelvin and Huxley as to the 
age of the earth. Indeed there is now an embarraas- 
ment of riches, for there is more than sufficient 
radium in the earth to prevent its cooling, so that, 
as Rutherford said, the geologist can fill up a 
blank cheque as he will, and can postulate successive 
heatings and coolings such as the series of ice ages, 
and mountain building, and volcanic activity 
seem to require. Moreover, the amount of lead 
(radium G), or of helium, accumulated in radio- 
active ore bodies of various ages affords a useful 
measure of geological time. Thus it is poasible to 
point to a piece of pitchblende (it may be), and 
to state with some precision that the specimen 
has existed in ita present compacted form for a 
period of 700 million years, and it is further 
possible to give a higher limit (2 x 10° years 1) 
to the ‘age’ of the earth. 

When Dewar discovered the selective absorption 
of various gases by coco-nut charcoal, he laid the 
foundation of the modern gas mask. (To Dewar, 
too, we owe the boon of the thermos flask.) 
Rutherford checked the selective absorption of 
radon and thoron and /actinon by charcoal, 
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and told me to measure the amount of radium 
emanation in the atmosphere, which was in due 
course completed. Note Rutherford’s love of 
measurement, a8 & chief essential in physics. He 
took a lively interest, too, in the scattered or 
secondary radiations in matter, due to the beta 
and gamma rays of radium,’ but after a few 
months’ work by me, suggested that there was not 
much more to be made of it! Yetethis subject 
has been puisued ever since, culminating in the 
discovery of the Compton effect, which indicates 
that a photon (Av) can collide with an electron, 
an idea which would have been considered im- 
probable or impossible in earlier times. 
Rutherford later showed much intereat and gave 
his powerful assistance in the development of the 
treatment of cancer by the gamma rays from five 
grams of radium in the Radium Beam Therapy 
Research, and he was a strong advocate of a 
National Radiological Institute, where the great 
advances in physics could be furthered and made 
available to physicians and surgeons for the 
alleviation of the sufferings of mankind. Such a 


step would be a fitting memorial to him. 


It will be noted that Rutherford gave away 
freely quite important researches—indeed, he gave 
far more than he retained for himself. Whether 
at Montreal, Manchester or Cambridge, he not only 
made discoveries himself, but also at each place 
he was the oentre of & galaxy of workers who 
became remarkably proliflo both in the quantity 
and quality of their discoveries. In common with 
many others, I &m deeply grateful for staunoh help 
and unruffled kindness extending over more than 
& third of & oentury. 

Here was a man of the greatest intellectual 
power, who has altered the whole viewpoint of 
science, who accomplished an amazing amount of 
work of the first order, a physicist who obtained 
the highest prizes in life, who ranks among the 
greatest scientific men of all ages; well, it is 
pleasing to remember that he enjoyed life to the 
full. True, the sudden death in:1930 of his only 
child Eileen, wife of Prof. R. H. Fowler, was 
indeed & staggering blow, only in part relieved by 
his great affection for his four grandchildren. 

Much as we deplore the death of Rutherford 
while still at the peak of his powers, much as we 
anticipated a rich harvest from the recent im- 
proved facilities at the Cavendish, much as we 
miss and shall continue to mise his arystal-clear 
expositions and yet more his friendly and delightful 
personality, yet who would wish to have seen that 
bright intelligence wane or gradually fade? He 
was always & charming blend of boy, man and 
genius, and it may still be true that those whom 
the gods love die young. 

A. B. Ev». 
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Ir was in 1909 that I first came into contact 
with Rutherford, in my second year in the honours 
schoo] m Manchester. Owing to some changes in 
the staff, Rutherford took over a oourse of 
lectures on electromagnetism. This was a stimu- 
lating experience, for Rutherford was interested 
in the subject and his account of his own early 
work remains with me a vivid memory. In our 
third year some of us were drafted into research 
work—into the firing line as he would put it— 
to our great joy and, on occasions, alarm and 
terror. At that time his main line of work was 
the study of the properties of the «-particle, 
already begun in Montreal and continued with 
increased vigour in Manchester. The counting of 
the a-particles and the measurement of their 
charge (both with Geiger) gave a value for the unit 
of charge which was accepted for some years and 
showed that the «-particle should be a helium 
atom. The direct proof followed in the beautiful 
experiment with Royds. At the same time, the 
phenomena accompanying the passage of the 
particles through matter were investigated—the 
ionization, the rangea of the particles from the 
different radioactive bodies, the change of velocity 
and the scattering of the particles. 

These latter experiments, carried out by Geiger 
and Marsden, proved to be of.special importance, 
for they led Rutherford to his conception of the 
atom a8 a heavy, positively charged nucleus sur- 
rounded by & aloud of electrons in appropriate 
number. I remember well the ocoasion on which 
this idea was first put forward. It was at a meeting 
of the Manchester Literary and Philosophical 
Society, to which all workers in the laboratory 
were invited. Rutherford’s account of his theory, 
backed by Geiger with a description of some new 
experimental evidence, created a profound im- 
pression. 

The nuclear theory was the culmination of 
Rutherford’s work on the a-rays, and the finest 
of all his great contributions to physics. It is 
scarcely necessary to say that it is the foundation 
on which all the subsequent developments of 
atomic physics have been built. The history of 
this discovery shows very clearly one of the most 
typical aspects of Rutherford’s genius—-his extra- 
ordinary gift for seizing on the vital point. The 
discrepancy between Geiger's measurements of 
the scattering of a-particlea through small angles 
and the apparently trivial observation that a 
small fraction of the particles which fell on a thin 
foil were scattered backwards led him straight to 
the goal. These simple experiments were sufficient 
to give him the general picture of atomic structure, 
though further work was necessary to fill in the 
detalla. A complete proof of the theory was given 
some time later by Geiger and Marsden in a series 
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of magnificent experiments, which also showed 
that the atomic nucleus was of very small dimen- 
sions, and gave (roughly) the size of ita charge. 

The full implications of the nuclear theory were 
only gradually appreciated. There followed van 
den Brock’s suggestion that the oharge on the 
atomic nucleus was determined by the atomic 
number, established in Rutherford’s laboratory by 
the famous experiments of Moseley on the X-ray 
spectra of the elements. The story of Bohr's visit 
and his development of the nuclear atom to ex- 
plain spectroscopic series and atomic phenomena 
is so well known that it needs no repetition here, 
although this development now covers the whole 
field of atomic physics. There was further the 
application by Ruasell in Manchester, and else- 
where at the same time by Soddy and by Fajans, 
to explain the chemical properties of the radio- 
elements. 

Meanwhile, Rutherford, continuing work on the 
a-Tays, also began to turn his attention to the 
8- and y-rays. With Andrade, he obtained for the 
first time a spectrum of the y-rays by diffraction 
from a crystal; while, with Robinson, he in- 
vestigated in great detail the line spectrum of 
8-rays and also showed the connexion between 
the y-rays and the 8-ray lines, a connexion which 
in later years has been used with great effeot in 
the study of both B- and y-ray spectra. f 

These years, 1907-14, were perhaps Rutherford's 
greatest period. A stream of papers on all aspects 
of radioactivity poured from his laboratory, nearly 
all of outstanding importance. There would be 
generally about twenty or so workers, including 
the staff of the laboratory, who in spite of heavy 
teaching duties yet found time for research. A 
large proportion of the workers were visitors, for 
he attracted men from many countries. It seems 
invidious to mention any names when it is im- 
possible to give all, but as I have already trans- 
greased perhaps I may be forgiven for adding those 
of Boltwood (a great friend of Rutherford’s), von : 
Hevesy, Fajans, Gray, Boyle, Kovarik, Darwin, 
Russ, Makower, Evans and Floranoe. And I am 
sure Rutherford himself would have wished me to 
add again the name of Geiger, who collaborated 
in so much of his work and who helped him in 
many different ways. 

The period of the Great War was, of course, 
relatively unproductive; but in the intervals 
snatched from other activities, Rutherford pursued 
his course. He was now speculating about the 
structure of-the nucleus, and when I returned to 
the laboratory at the beginning of 1919, he had 
just succeeded in showing that the nucleus of 
nitrogen could be disintegrated by bombardment 
with an a-particle. This was a discovery second 
only to his nuclear theory and the transformation 
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recognized at the time, probably because it re- 
mained an isolated fact for some years. With this 
experiment, however, he opened up a new field 
of inquiry, nuclear physics, in which there is now 
such great activity. 

In 1919, Rutherford succeeded J. J. Thomson 
as Cavendish professor of experimental physios 
in Cambridge. He left Manchester with many 
regrets, for he had been very happy there and he 
had made many friends both in the laboratory 
and outaide it. He began in Cambridge to pursue 
with characteristic energy the paths marked out 
by his work in Manchester. It was at this time 
that I came to know him well, for he invited me 
to jom him in continuing the experiments on the 
artificial disintegration of elementa by «-particles. 
He had long had a special love for the a-particle, 
but now the nucleus also was admitted to the 
same intimacy, and the experiments bearing on 
nuclear structure were his main interest. After 
the first rapid advances, progress became rather 
Blow, owing to difficulties inherent in the"method 
of experiment. But Rutherford never loet his faith 
in the ultimate success of this work. The develop- 
ment of electrical methods of counting particles 
enabled many striking advances to be made, else- 
where as well as in the Cavendish, and the subject 
of nuclear physics began to open up rapidly. 

The real reward for his efforts to develop this 
field of work came in the spring of 1932, first with 
the discovery of the neutron, a particle the pro- 
perties of which he had anticipated several years 
before and for which he, and I, and others in the 
laboratory, had previously searched in vain, and 
shortly afterwards with Cockcroft and Walton’s 
disintegration of elements by protons—disintegra- 
tion for the first time by means under human 
control. I mention these two discoveries par- 
ticularly, not only because of their special sig- 
nificance but also because they are the fruit of 
his policy and direction. ` If they do not bear his 
name, these discoveries bear the stamp of his 
laboratory, and his delight in them was as great 
as if he had made them himself. 


Many advances of almost equal importance were , 


made during this period 1919-87, so many that 
it is impossible to mention them one by one. The 
' number of men who took part in these advances 
is so large that & list of only the most notable 
names would be inordinately long. The reputation 
of the Cavendish Laboratory won under Maxwell, 
Rayleigh and J. J. Thomson was maintained and 
even increased. The laboratory iteelf spread in 
size and received, as an independent satellite, the 
Royal Society Mond Laboratory under Kapitza. 


I have said that the Manchester days were ` 


Rutherford’s greatest period. This is true so far 
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as his own direct contributions to physics are 
concerned, but it is not true in other ways.: In 
Manchester his research students were mostly 
senior men who had already won a reputation. 
In Cambridge conditions were different. There 
were, of course, a number of senior workers, but 
the young men with little or no previous training 
far outnumbered them. Rutherford recognized 
very clearly that the training of such large numbers 
of students would hamper the progress of his own 
work, but he accepted it as his duty. He gave 
the most careful thought to the problems on which 
he put his students, so that these should begin 
within their powers and lead to & well-marked and 
profitable line of research. He kept his eye on 
every man, expecting and at times demanding the 
best the man could do, and inspiring him with his 
own enthusiasm. When the time for publication 
came he read the paper with the greatest care, 
often making what changee in presentation he 
thought desirable, even to the extent of re-writing 
whole sections. No paper left the laboratory until 
he was satisfied. It would be difficult to over- 
estimate his services and his influence in these 
directions, for there can be few if any universities 
in the British Empire which do not contain at 
least one of Rutherford’s students. He came to 
regard the training of studente in methods of 
research as of almost equal importance to the 
advancement of knowledge. 

Even the casual reader of Rutherford’s papers 
must be deeply impreased by his power in experi- 
ment. One experiment after the other is so 
directly conceived, so clean and so convincing as 
to produoe a feeling almost of awe, and they come 
in such profusion that one marvels that one man 
could do so much. He had, of course, a volcanic 
energy and an intense enthusiasm—his most 
obvious characteristic—and an immense capacity 
for work. A ‘clever’ man with these advantages 
can produce notable work, but he would not be 
a Rutherford. Rutherford had no cleverneas—just 
greatness. He had the most astonishing insight 
into physical processes, and in a few remarks he 
would illuminate a whole subject. There is & 
stock phrase—‘‘to throw light on a subject”. This 
is exactly what Rutherford did. To work with 
him was a continual joy and wonder. He seemed 
to know the answer before the experiment was 
made, and was ready to push on with irresistible 
urge to the next. He was indeed a pioneer—a 
word he often used—at his best in exploring an 
unknown country, pointing out the really important 
features and leaving the rest for others to survey 
at leisure. He was, in my opinion, the greatest 
experimental physicist since Faraday. 

T cannot end this tribute to Rutherford without 
some words about his personal qualities. He knew 
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his worth- but he was and remained, amidst his 
many honours, innately modest. Pomposity and 


humbug he disliked, and he himself never presumed - 


on his reputation or position. He treated his 
studenta, even the most junior, a8 brother workers 
in the same fleld—and when necessary spoke to 
them ‘like a father’. These virtues, with his large, 
generous nature and his robust common sense, 
endeared hirg to all his students. All over the 
world workers in radioactivity, nuclear physics and 
allied subjecte regarded Rutherford as the great 
authority and paid him tribute of high admiration ; 
but we, his students, bore him also a very deep 
affection. The world mourns the death of a great 
scientist, but we have lost our friend, our 
counsellor, our staff and our leader. 
|^. J. OgADWIOK. 


‘I mava been asked by the Editor to give a brief 
&ooount of my personal recollections of the late 
Lord Rutherford. I met him first in October 
1895, when a regulation had just come into force 
by which graduates .of other universities were 
admitted to Cambridge as ‘research students’, and 
after two years residence were eligible for the B.A. 
degree. Rutherford was the first student to apply ; 
he was succeeded in an hour or so by J. 8. 
Townsend, who has since beoome Wykeham pro- 
fessor of physics at Oxford, so that the first two 
research studente became professor of physics at 
Cambridge and Oxford respectively. Rutherford 
when in New Zealand had invented a magnetic 
detector of wireless waves and his first work in 
the Oavendish Laboratory was to try to improve 
its sensitivenees. He showed even at this early 
stage that he possessed exceptional ‘driving’ power 
and ability as an organizer. To test his detector, 
it was necessary to take observations simul- 
taneously at two places, and the transport of the 
instrument required organization. He surmounted 
these difficulties by getting assistance from his 
friends, and at one time held the record for long- 
distance wireless in England, having observed at 
the Laboratory signals which oame from the 
Observatory about two miles away. He had not 
worked for more than a very few weeks before I 
became convinced that he was a student of quite 
exceptional ability. 2 

Whilst Rutherford was engaged with this re- 
search, Röntgen rays were discovered and we had 

‘found at the Laboratory that when these passed 
through a gas they made it conduct electricity 
even with the smallest electric forces. For ten 
years experiments on the passage of electricity 
through gases had been going on in the Laboratory ; 
these were excessively difficult as the only ways 
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of getting the electricity to pass through the gas 
were to use large electric forces and so get sparks, 
or make the gas so hot that you got flames. Both 
these were exceedingly capricious in their be- 
haviour. The Röntgen rays gave & very simple 
and reliable means of making-the gas conduct 
electricity even under the smallest foroee, put 
researches on gases on quite a different footing 
and promised to add greatly to our knowledge of 
the subject: Rutherford devised very ingenious 
methods for measuring various fundamental quan- 
tities connected with this subject, and obtained very 
valuable resulta which helped to make the subject 
metrical, whereas before it had been only de 
scriptive. 

Yet another fundamental discovery was made 
while Rutherford was working in the Laboratory, 
that of radioactivity, which in one form or another 
oooupied his attention for more than twenty years. 
Henri Becquerel found in 1896 that salta of 
uranium gave out radiation which, like Röntgen 
rays, could penetrate opaque bodies and affect a 
photographic plate. The radiation was not all of 
one type : one part of it was very easily absorbed ; 
another part could penetrate much greater 
distances and was defected by magnetic force 
in the same direction as a negatively electrified 
body, and a third, present only in small quantities, 
seemed even more penetrating than the second. 
In 1918 Rutherford made a careful study of these 
types of radiation, which he called a, B, y, & 
notation which is now. universally used; he did 
not find any irregularities, and commenced a 
study of the radiation from thorium. He had not 
completed this when he was elected to the profeasor- 
ship of physics in Montreal in succession to 
H. L. Callendar, who was also a Trinity man and 
who had worked in the Cavendish Laboratory with 
remarkable success. i 

Rutherford had not been long enough in Oem- 
bridge to entitle him to be able to sit for a fellowship 
when he was elected to the professorship and left 
Cambridge for Montreal. When he got there, he 
resumed the experiments on the thorium radiation. 
These, until the clue was found, were terribly 
perplexing ; what seemed a trivial thing such asa 
puff of air would produce a great difference in the 
radiation, while large changes in temperature 
produced no effect. The thorium seemed to infect 
bodies placed near it and make them radioactive ; 
they recover after a time if the thorium is taken 
away. These anomalies, though troublesome, were 
really a blessing in disguise, for in his attempt to 
account for them, Rutherford arrived at the view 
about the processes going on in radioactive 
substances which is now universally accepted. 
His view was that the thorium, besides giving out 
radiations, gives out & radioactive gas which he 
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called an emanation. This may be wafted about, 
or settle on solids and make them appear to be 
radioactive. The emanation is not permanent, but 
after a few hours changes into non-radioactive 
substance. 

Rutherford’s scientific activity was never greater 
than when he was at Montreal. In the years 
between coming to Cambridge and leaving Montra 
to be professor of physics at the Univeristy of 
Manchester, he had published between forty and 
fifty papers ; a few of these were joint papers, but 
the great majority were about researches of his 
own which had led to results of first-rate importance 
and which could not have been obtained by anyone 
who was not an experimentalist of the very first 
order. In those days, laboratories had no funds 
to buy instruments as sensitive as those which are 
now available, and to detect small effecta required 
exceptional skill, patience and self-criticism. 

After Rutherford went to Manchester, I did not 
gee much of him until 1915, when Mr. Arthur 
Balfour, as he was then, created the Board of 
Invention and Research for the co-ordination and 
encouragement of scientific effort in connexion 
with the Great War. Lord Fisher was the president 
of the Board, and I was a member of the Central 
Committee. The most pressing need at the moment 
waa some means of detecting submarines. We got 
Rutherford to draw up a report on the methods 
which had been used or suggested for this purpose. 
He reported strongly in favour of & particular 
method, and we were fortunate enough to secure 


the services of Prof. W. H. (now Sit William). 


Bragg as director of a research for this purpose, 
and provided him with & laboratory and staff 
Rutherford also visited the United States to find 
out what they were doing in this matter and to 
tell them what we were doing. His help was 
continually being asked on a great variety of 
questions and there was no one whose opinion 
carried greater weight. ^ 

The Cavendish Laboratory has made great 
progress under his direction ; the Mond Laboratory, 
for magnetic research and the High-Tension 
Laboratory have been created. When he came, 
the supply of instruments for research was too 
scanty ; it is now in this respect one of the best 
equipped physical laboratories in existence. Lord 
Rutherford’s activities were very wide-spread ; he 
was professor of natural philosophy at the Royal 
Institution, and also held with conspicuous success 
the very responsible post of chairman of the 
Advisory Council of the Department of Scientific 
and Industrial Research. That he could discharge 
80 many duties was due to his powers of organiza- 
tion and that his claim to know & good man when 
he ssw him was amply justified by resulte. With 
this faculty he could delegate some of his work to 
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others without injury to the efficiency of the 
Laboratory, and get time to spare for his other 
activities. His death just on the eve of his having 
in the High-Tension Laboratory means of research 
far more powerful than those with which he had 
already obtained reéulta of profound importance 
is, I think, one of the greatest tragedies in the 
history of science. J. J. THOMSON. 


Tue splendour of Rutherford’s contributions to 
science excites a wonder as to the means by 
which he oould achieve so much. He made no 
claim to great mathematical ability, and many an 
experimenter has had fingers more clever than his. 
Yet he conceived and carried out a series of 
researches which have played a leading part in 
the marvellous advances of modern physics. To 
begin with, he brought to his work an intense 
interest, & tireless vitality, a singleness of pur- 
pose, a simplicity of conception and a bravery of 
attempt which carried him straight to the point. 

Rutherford had to a remarkable degree the 
power of seizing on the essentials; and he not 
only saw what was unimportant but also rode over 
it and through it remorselesaly. This was true 
indeed of all his déalings: he had a well-earned 
reputation for speaking plainly. But he was very 
kind and generous, and a loyal friend. He was 
tactful, and full of consideration for all who were 
trying to do the right thing. One of his lovable 
characteristics was his constant care that all who 
worked for him, and indeed all workers, should 
have full credit for what they did. In any com- 
pany of men he was extraordinarily quick to 
appraise the value of what each man said, and 
indeed the worth of the speaker himself, so that 
his own clearness and honesty of purpose, his farce 
of statement and his shrewd judgment would 
carry the company with him. Thus he was a great 
administrator and guide. 

In the laboratory his helpers went forward 
strongly and confidently towards the conclusions 
which he himself anticipated so clearly. So per- 
haps we may understand why such fine work came 
from the laboratories which he successively con- 
trolled, and why in these days physical science has 
been so greatly enriched. W. H. Braca. 


Wrra the passing away of Lord Rutherford*, the 
life of one of the greatest men who ever worked 
in science has come to an end. For us to make 
comparisons would be far from Rutherford’s spirit, 
but we may say of him, as has been said of Galileo, 


*A short tnbute given at the Galvani oelebiatzona in Bologna on 
October 20. 
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that he left science in quite a different state from 
that in which he found it. His achievements are 
indeed so great that, at a gathering of physicists 
like the one here assembled i in honour of Galvani, 
where recent progress in our science is discussed, 
they provide the background of almost every 
word that is spoken. His untiring enthusiasm and 
unerring zeal led him on from discovery to dis- 
covery, and among these the great landmarks of 
his work, which will for ever bear his name, appear 
as naturally connected as the links in & chain. 
Those of us who had the good fortune to come 
into contact with Rutherford will always treasure 
the memory of his noble and generous character. 
In his life all honours imaginable for a man of 
science came to him, but yet he remained quite 
simple in all his ways. When I first had the 
privilege of working under his personal inspiration, 
he was already a physicist of the greatest renown, 
but nevertheless he was then, and always re- 
mained, open to listen to what a young man might 
have on his mind. This, together with the kind 
interest he took in the welfare of his pupils, was 
indeed the reason for the spirit of affection he 
created around him wherever he worked. 
Rutherford passed away at the height of his 
activity, which is the fate his best friends would 
have wished for him, but just on acoount of this 
he will be missed more, perhaps, than any scientific 
worker has ever been missed before. Still, together 
with the feeling of irreparable loss, the thought of 
him will always be to us an invaluable source of 
encouragement and fortitude. Nors Bone.. 


RurzEARFORD'S death removes from science the 
most outstanding personality of the age. My 
most- vivid memories naturally date from the 
autumn of 1900 and the two subsequent years 
when I worked with him at MoGill. A born experi- 
menter, entirely devoted to his work and with 
few, if any, outside interests, I can see now more 
clearly than I did then how he neglected no 
opportunity or preparation the better to advance 
it. Though the qualities for which in later 
life he was so publicly beloved were then still 
undeveloped, yet undoubtedly they existed and 
they helped to leaven the MoGill of those 
days and to make it the enchanted place it was. 
The personal familiarity with the man, and his 
methods of work in the laboratory, that I gained 
in those years remained, of course, an abiding 
possession. Yet I do not think it was entirely, if 
at all, this that later was to make all his scientific 
communications a unique pleasure to read. True, 
admiration for some new and strikmg advances 
was pretty sure to be evoked, but over and above 
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this they seemed to radiate an entirely undefinable 
charm. : , 

In the last phase, since the Great War, this ex- 
tended from his writings to his public lectures and 
appearances. The intense absorption in abstruse 
sclentiflo problems, which in others is a hindrance 
to wide social intercourse, was in him combined 
with such vitality and magnetiam that others were 
attracted rather than repelled. As has been well 
said, he was able to vitalize any public gathering . 
and make it the happier merely for his coming. 

In the last letter I had from him, asking me why 
I had resigned, he told me he did not expect to 
do so for some years, as he was feeling very fit 
and well, and able to hold his job down. The Fates 
have otherwise decreed. He reached, perhaps even 
did not quite reach, the summit of his powers, 
but for him there was to be no slow and inevitable 
decline. F. Soppy. 


IT is hard to think of Rutherford as a man whose 
life is finished, that we shall no more see his 
steady eyes and hear the familiar voice, now ask- 
ing placidly about some domestic trifle as any. 
friend might, now growing hurried and excited 
when ideas “about some physical problem were 
coming almost too fast for his tongue. There can 
seldom have been & man in whom burning genius 
was so closely associated with the kindly common- 
place, who at any moment might suddenly become 
inspired, and & little later might be showing a 
boyish nafvety about some question of another 
kind. His ability to excite affection was as marked 
as his power of commanding admiration: his 
foibles were essentially those of a frank and simple 
nature, the charm, of which remained unspoiled, 
and was even enhanced, by successes that might 
well have turned the head of a lesser man. 

I like to think of him as he was at Manchester, 
where I first came to know him. Of this time he 
might have said, in Newton’s words, "for in those 
days I was in the prime of my age for mvention, 
and minded philosophy more than at any time 
since.” He was free from any grave cares of. 
administration, his duties outaide the laboratory 
were light, and he had leisure himself to experi- 
ment with his own hands and eyes, as he loved 
to do. He organized his students as a team for 
radioactive research, allotting to each a taak 
within his capacity, and urging him on in energetic 
fashion if urging was needed. Our belief in him 
was implicit: if Rutherford said that an experi- 
ment could be done, then it could be done, and 
the sooner it was done the better. 

Rutherford was a young man with the reat of 
us, sharing our jokes and showing us how to over- 
oome our difficulties. His nickname in those days 
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was “Papa”, perhaps arising from the paternal 
way in which he put us right about anything that 
had to do with radioactivity. But he was a very 
young father of a family and extremely unoon- 
ventional. When things were going well, and new 
discoveries were coming out at the rate of about 
one a week, a tune recognizable by the elect as 
“Onward, Christian Soldiers’ could be heard 
accompanying the Professor’s steps along the 
corridors: when things were going leas well 
another tune, no lees holy, held sway. 

Tt must not-be thought that his interests were 
limited to radioactivity, or to any other particular 
branch of physics. I well remember him croes- 
examining A. D. Fokker about relativity, and any 
other visitor had to tell him all about the work in 
which he, the visitor, was expert. The theme of 
the laboratory in the few years before the Great 


War was, however, the structure of the nuclear 


atom, which he had put forward in 1911. In the 
laboratory during this period were Niels Bohr, 
H. G. J: Moseley, C. G. Darwin, J. Chadwiok, 
H. Geiger, H. R. Robinson; J. M. Nuttall, E. 
Marsden, D. O. H. Florance, J. A. Gray, R. W. 
Boyle, H. B. Boltwood and A. Kovarik, to quote 
a fow remembered names. Those were good days. 
Other great men will, no doubt, arise, but it is 
unlikely that any of us who worked with him in 
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those days will live to see another such genius at 
the height of his powers, the leader and friend of 
such a &aqhool, E. N. pa O. ANDEADH. 





Logd Rurnwrrorp’s death is a oalamity for 
the Department of Scientific and Industrial 
Research. 'In the seven years during which he has 
been chairman of the Advisory Council, his 
influence has made iteelf felt throughout the 
Department. His broad sympathies, lively imagin- 
ation, and deep insight equipped htm in a wholly 
exceptional way to direct and strengthen the links 
between the Department and industry. It was an 
article of faith with him that the future of Great 
Britain depends upon the effective use of science 
by industry. It was this faith which induced 
him, a man of the highest attainment in the field 
of pure scientific research, to devote. himself, as 
he did unreservedly, to our work. The develop- 
ment of the research association movement, now 
taking place, owes much to his foresight, gym 
pathy and advocacy. Equally stimulating was a ile 
influence on the scientific work of the Depart- 
ment. In our counsels he leaves a blank which 
cannot be filled; and the loss of his unsparing 
service, his genial personality, and his warm- 
hearted encouragement, may well fill the stoutest 
heart with dismay. F. E. Sucre. 


The Funeral of Lord Rutherford 


ITHIN the ancient walls of Westminster 
Abbey and in the presence of a large 
gathering of men eminent in many walks of life, 
at noon on Monday, October 25, a typical English 
autumn day, the last remains of Lord Rutherford 
were laid to rest in the Nave near the graves of 
Newton, Kelvin, Darwin and Bir John Herschel. 
Thus another link was forged binding the Empire 
together, for Rutherford was the firsb man of 
science born in the overseas dominions to be 
- buried in the Abbey. The honour thus accorded 
him is fitting recognition of the place he held 
among his fellows, and the memorable service at 
his burial, in ita simplicity, beauty and dignity, 
was in keeping with the passing of a man of single- 
ness of purpose whose whole life had been devoted 
to unravelling the seoreta of Nature. There was 
no pomp or pageantry such as is seen at the burial 
of our great naval and mili leaders, no word 
was said of his life or achievements, but & quiet 
air of sincerity pervaded the whole scene and left 
an indelible impresaion that it was all as he would 
have wished. 


Among the large congregation, H.M. the King 


was represented by Lord Fortescue (Lord in Wait- 
ing). The Prime Minister was represented by Mr. 
G. P. Humphreys-Davies, the Lord Chancellor by 
Mr. Vernon Harington. Lord Halifax (Lord 
President of the Council), Lord Swinton (Secretary 
of State for Air), Sir Samuel Hoare (Secretary of 
State for Home Affairs), Sir Thomas Inskip 
(Minister for Oo-ordination of Defence), Earl 
Baldwin and Mr. Ramsay MacDonald were present. 
Rear-Admiral A. Bromley represented the Secre- 
tary of State for Dominion Affairs and Admiral of 
the Fleet Lord Chatfield represented the Admiralty. 

The ten pell-bearers were the High Commissioner 
for New Zealand, Prof. H. R. Dean (Vice-Chancellor 
of the University of Cambridge), Lord Dawson of 
Penn (president of the Royal College of Physicians), 
Sir William Bragg (president of the Royal Society), 
Sir Edward Poulton (president of the British 
Association), Prof. A. S. Eve, of MoGill University, 
Prof. E. D. Adrian, of Trinity College, Cambridge, 
Sir Frank Smith, of the Department of Scientific 
and Industrial Research, Prof. W. L. Bragg, of 
the University of Manchester, and Sir George Leo, 
president of the Institution of Electrical Engineers. 


OcTOBER 30, 1937 


The service began with the singing of the 
sentences “TI am the resurrection and the life . . ." 
while the coffin containing the urn with the ashes 
was borne slowly through the Nave and Ohoir to 
the bier placed in front of the Sanctuary and 
beneath the Lantern. Then followed the singing of 
the 28rd Psalm, the reading of Koclesiasticus, 
xliv, 1-14, prayers and the hymns “The King of 
Love my Shepherd is" and “Praise, my soul, the 
King of Heaven”. With the congregation standing, 
the coffin was then carried back to the Nave, 
followed by the mourners and chief representatives, 
and the committal took place. Owing to the 
recent death of the Dean, the Right Rev. W. Foxley 
Norris, the service was conducted by the Sub-Dean, 
Canon V. F. Storr, and it was his voice the con- 
gregation last; heard as he pronounced the Blessing. 
The service was brought to an end with the 
organist playing Harwood’s Requiem <Afternam. 
After the departure of the chief mourners, those 
present were permitted to file past the flower- 
strewn spot where the urn rested, and above which 
will be placed the slab bearing the name of 
Rutherford. ; 

On this oocasion it is of interest to recall some- 
thing of the other eminent men of acience buried 
or commemorated in the Abbey; for as Dean 
Stanley wrote, the characteristic of Westminster 
Abbey which most endears it to the nation is the 
fact that it is the resting place of famous Britons, 
from every rank and creed, and every form of 
mind and genius. The earliest connexion of the 
Abbey with modern science and with the Royal 
Society goes back to the seventeenth century, 
when Sir Robert Moray, the first president of the 
Royal Society, was buried in the centre of the 
South Transept at the expense of Charles IT. He 
died in 1678. Two years later, Dr. Thomas Willis, 
one of the earliest professors of natural philosophy 
at Oxford, was buried in the Abbey, and his 
interment was followed in 1677 by that of Isaac 
Barrow, the first Lucasian: professor at Oambridge 
and the Master of Trinity. Both his grave and 
monument are in Poets’ Corner. Just half & 
century separate the burials of Barrow and of 
Newton; but in the interval Dean Sprat, the first 
historlan of the Royal Society, was buried in 
Bt. Nicholas’s Chapel, and Thomas Tompion, 
‘father’ of English clockmakers, was buried in the 
centre of the Nave. 

Newton died on March 20, 1726 (O.8.) or 
March 31, 1727 (N.8.). For several days his body 
lay in state in the Jerusalem Chamber and then 
waa buried on the south side of the Nave near the 
Choir. ‘His oountrymen honoured him in his life- 
time," wrote Voltaire, who was in London, “and 
interred him as though he had been a king who 
had made his people happy." Though there are 
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memorials to men of acience in many parte of the 
Abbey, it is around the grave and monument of 
Newton that the greatest number are to be found. 
Just in front of the monument are the tablets to 
Kelvin, Maxwell and Faraday, a little farther off 
are the gravestones of Telford and Robert Stephen- 
son, while in the grave of Tompion lies also the 
body of his pupil and succeasor “Honest” George 
Graham, who on November 24, 1751, at night, 
was brought from his house in Fleet Street and 
laid with his master. To the north of Newton’s 
grave, in the Aisle, are the graves of Darwin and 
Herschel, and a little farther to the west those of 
Lyell and John Hunter. Like Boyle, Hunter was 
first buried in St. Martin-in-the-Fields. Boyle’s 
grave was lost sight of through the rebuilding of 
the church, but Hunter’s coffin in the vaults of 
the new church was discovered by Frank Buck- 
land, and through the action of the Royal College 
of Surgeons in 1859, was removed to the Abbey. 

Also in the north aisle, but to the east of the 
grave of Darwin, are the eight memorials clustered 
around the tomb of Sir John Thynne, a zealous 
Sub-Dean of the Abbey. Here in 1888 was placed 
the medallion of Darwin, and beside that are now 
memorials to Joule, John Couch Adams, Sir Joseph 
Hooker, Alfred Russel Wallace, Sir George Gabriel 
Stokes, Lord Lister and Sir William Ramsay. 
The ten windows lighting the aisle are also 
memorials, and on some of them are to be found 
the names of Richard Trevithick, Isambard 
Kingdom Brunel, Robert Stephenson, Lord Kelvin, 
Sir Benjamin Baker and Sir John Wolfe-Barry. 
There were once windows to the memory of Joseph 
Locke and Sir Wiliam Siemens, but these have 
been removed. 

Of the other memorials in various parte of the 
Abbey, the group in St. Andrew’s Chapel is the 
most interesting, for here, beside the statue of 
Telford, are the tableta to Sir Humphry Davy, 
Thomas Young, Dr. Matthew Baillie the anatomist, 
Sir James Simpson and Lord Rayleigh, and also 
the monument to Sir John Franklin. Not far 
away, in St. Paul's Chapel, is to be found Ohantrey's 
great statue of Watt, whilst elsewhere are to be 
found the graves or monuments of Sir William 
Spottiswoode, Sir John Pringle and Martin Folkes, 
three presidents of the Royal Society, John Wood- 
ward and Dean Buckland, Major James Rennell, 
Str Stamford Raffles and the young Lancashire 
clergyman and astronomer Jeremiah Horrocks, 
who on November 24, 1689, was the first to 
observe a transit of Venus.  Horroeks died in 
1641, but at the time of the transit of 1874 a 
memorial, placed within that of Newton's nephew, 
John Conduitt, at the west end of the Nave, was 
erected with an. inscription upon it by Dean 
Stanley. 
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Science and the Community * 
By the Right Hon. J. Ramsay MacDonald, P.C., M.P., F.R.S.. 


J MUST begin by expressing two things that are 
upmost in my mind at this moment: the 
thanks we all owe to Mr. Radford Mather, the 
generous founder of these lectures, and the honour 
I feel at having been asked by the Council of the 
British Association to deliver the first of them. 
Mr. Radford Mather has been impressed by the 
importance of the work of the scientist in the 
ordinary everyday life of our people, especially at 
this moment; and, after a long life enlivened by 
scientific and social interest, he feels keenly that 
& recognition of that work is not only owing to the 
scientific worker himself, but also will be helpful 
in inducing the public to use the advantages 
which the scientist has put at ita disposal. 

The history of scientific discovery and the 
application of scientific knowledge to human 
activities in every field reads like a romance, and 
I can imagine no more interesting career for any- 
one whose tastes lie in that direction. The interest 
and importance of the scientific career, however, 
are not confined to the laboratory or the classroom, 
but should be regarded as & major, if indeed not 
the major, creative influence on this generation. 
In national eoonomio well-being, especially in 
making high standards of living possible, in the 
evolution of both the powers and forms of national 
institutions, in the efforts to create and secure 
social harmony and co-operation, the scientific 
method, if followed, would be of great assistance 
and would save some futile experiments, mistaken 
agitation and unworkable proposals. Thus, the 
politician as well as the professor, the housewife 
as well as the manager of great works, whether 
they are aware of it or not, depend in the per- 
formanoe of their work upon whether the public 
mind not only responds emotionally but also seta 
about making that response with the same care as 
to facts and the same anxiety as to methods as the 
man of science shows in his special field. What 
are called ‘moving’ descriptions of human ills, 
quite accurate as to facts but left without carefully 
studied conclusions as to treatment, often become 
serious obstacles in the way of satisfactory remedies. 

In all publio affairs I myself am an unrepentant 
evolutionist. There must be changes, not for the 
sake of change, but because social harmony and 
progress require it. Were it not so, civilization 
iteelf would soon become a relic, and we should 
have to deal with a society which has breathed its 
last progressive breath and has reached the stage 


* From the first Redford Mather Lecture of the Bntah Assocation, 
delrvered at the Royal Institution on October 22. 


of disruption through evolution, because it is not 
adapting iteelf to the new conditions which are 
the immediate offspring of its own life. Civilization 
is not & static state but one of dynamio activity 
which requires direction. The most lasting and 
fruitful of changes are those which arise from the 
failures ‘of existing conditions or their hitherto 
imperfect successes. Or we may put it this way 
in full accordance with the truly scientific mind : 
Creation was left imperfect for man to carry it 
on towards oompletion by coming to understand 
it, both a8 an accomplishment and a promise. 
The place where the shoe pinches either body or 
mind is the spot where disruptive unsettlement 
shows iteelf first. The remedy is not to curse the 
shoe nor to content ourselves by describing the 
pains. The shoe should be adapted so that it may 
be useful (as it was intended to be) without doing 
what it was never meant to do—rack us with 
pain. 

Pain in the imdividual corresponds with dis- 
comfort and unrest in the community. Both are 
signals of harmful processes and call for study and 
treatment in the scientific spirit, in order to pre- 
vert more serious results—serious illness and 
death in the individual, revolution and disruption 
in the community. 

By the scientific method it might often be 
possible to prevent even the pain and unrest. This 
optimism in progress, however, assumes that an 
awakened interest in the work of the experimental 
scientist will moline the public to follow, in 
its own special conoerns, the methods and spirit 
of the scientist himself. I make no plea for the 
scientist as statesman. He will not be likely 
to be any better than Plato’s philosopher. The 
ples I make is for a practical democracy, but 
if democracy is to triumph in the attack now 
being made upon it, it must have a method, 
and I believe that the records of the scientific 
worker and the way he sete about his work will 
steady and clarify the popular mind not only to 
complain eloquently, but also to conclude wisely. 

In these days, when science is renewing ita 
alaims to be regarded as an esential part of 
cultural education and to rank in value with the 
humanities for that purpose, it must be able to 
show that its pursuit is not only to discover facta, 
but to influence values of life as well, and that it 
can not only put power into men’s hands, but also 
quicken the human qualities of mind which take 
care that that power is used for human well-being 
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and progress. The scientist as citizen should take 
a lively concern in the way his discoveries are used. 
Prof. Lancelot Hogben contributed a thought- 
provoking paper to the Blackpool meeting in which 
he emphasized this dictum: “The cultural claims 
of science rest on the social fact that the use and 
misuse of science immediately affects the everyday 
life of every citizen in a modern community.” 

Tf at the end of a generation the great contribu- 
tion that acientific activity has made to the life 
of the community is to produce a power’ of 
destruction which can be used to appal the most 
indifferent to human suffering and injustice, the 
‘labours of the scientist of our time run the risk 
of being permanently deplored. This is now 
being widely recognized by scientists themselves. 
On the other hand, the part which our present 
scientific research can play in social well-being 
and solidarity depends upon an enlightened 
popular view of the value and significance of 
those researches and their uses.  : 

Standards of life have undoubtedly been raised 
and opportunities for improving wages provided, 
whilst leisure has been extended and the oon- 
ditions under which people work, even in spite 
of some serious shortcomings, greatly improved. 
Human stress and strain have become considera- 
tions in work, and the adaptability of the individual 
to employment has greatly eased the discomfarts 
and disappointments of the worker. These 
tendencies have by no means exhausted themselves, 
and an enlightened determination to maintain the 
conditions of uninterrupted consumption of pro- 
ducts by increasing the share of the worker will 
minimize the hardships of any at-present-unoon- 
trollable slackening in the market demands for 
production and labour. 

The needs dealt with by these scientific investiga- 
tions cover an extraordinarily wide field dicated 
with interesting clarity in the annual reports of 
the Department of Scientific and Industrial 
Research and its organizations, such as the 
National Physical Laboratory. From these it is 
geen that: organized research extends apace, and 
that the co-operation between scientists and 
industrialists has become a well-marked feature 
in our industrial life. Industry is no longer satisfied 
with sporadic consultations with science. This has 
led, as the last annual report of the Department of 
Scientific and Industrial Research records, to a 
steady improvement of the efficiency of our 
industry and the comforts of the working staffs. 

Furthermore, there is a steady growth of the 
acceptance of scientific effort on the part of 
industrialists, and a spirit of co-operation between 
the scientist and industrialist has been developed 
to an encouraging degree, so much so that we may 
well say that we have been witnessing the creation 
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- and development of a new industrial organ with 


a well-marked function. 

I must limit my excursion into those flelds to 
which modern scientific discoveries are leading us, 
which have been so interestingly dealt with in 
papers read at the Blackpool meeting of the 
British Association last year, and which find a 
voice in some most challenging articles in recent 
issues of the scientific prees. Nor will scientists fail 
to observe the meaning of that most significant 
resolution passed by the recent Trade Union 
Congress agreeing to a Committee of Scientists 
with whom Oongress can consult on policy, outlook 
and methods of handling their special work. Thus 
scientific front is being created, with the oo-opera- 
tion of all classes and interests, to encourage 
scientific inquiry and to use it to promote oom- 
munal well-being. 

The advance in the investigations of the 
scientist is not, however, universally weloomed. 
The reason is that science and machinery mean 
pretty.much the same thing in the publio mind, 
and two &oousations are made against machinery 
which are in very many minds as they seo what 
wonderful things science has done in recent years. 
The first expresses a general doubt whether this 
machine age has brought us any benefit at all, 
and is anything more than an unfortunate by- 
road in world history. It is argued that, in pursuing 
the machine, man has lost his soul and those 
qualities which proved that he had & soul. That 
great question in msthetios cannot be dealt with 
in this lecture even as a side issue. I believe that 
& very large part of the case for it is based upon 
the misuse of science for which the man of science 
has nothing to do, and cannot be blamed. But, 
further than that, I am not at all sure but that 
science will be found to provide the antidote— 
conditions of leisure and culture which will enable 
us to rediscover the qualities of life which modern 
society is said to have lost. 

In many quarters science is regarded as the 
enemy of human beings who desire to live as self- 
supporting workers. So has it always been at 
times of great change in industrial production. A 
reply which reminds us of the experiences of labour 
in history, that the displacement of men by 
machinery has always been but temporary and 
that with an increase in national wealth we also 
have an increase in the national demand for 
labour. There is some evidence that that ex- 
perience is being répeated to-day. It is, however, 
rather unconvincing to the man who actually 
finds himself unemployed because & machine more 
efficient than himself as a producer has taken his 
place in mine and factory. Be that as it may, 
machinery which takes the place of the hard, 
uninspiring and deadening drudgery of human 
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beings is all to the good, and that which multiplies 
the efficiency of human skill is also all to the good. 
Human safeguards and benefita come from other 
directions—mainly from an increase in leisure, the 
enjoyment and use of which are amongst the most 
pressing of social problems to-day. And there is 
another pressing problem in front of us. How to re- 
duce oost of production without lowering standards 
of life Scientific invention properly used, I be- 
lieve, will give us a chance to solve both problems. 
~ The other trouble is kept fresh and urgent by 
what we read every day in our newspapers of the 
great advance due to science in the destructive 
forces of the world, as shown in Chins and Spain, 
and will be repeated with increased horror wherever 
war breaks out. If we cannot avoid war, we cannot 
avoid the very worst that can happen in warfare. 
But this raises issues which depend upon other 
considerations than those of the field of science. 
Science increases power which can be applied both 
to life and death. The men who have made air 
forces possible, for example, have also created civil 
air fleets, and if the communities cannot make and 
keep peace, or if they are so blind as to follow 
the aggressive actions of their rulers, democratic 
or dictatorial, the consequences are theirs. If 
peace is not secured by, say, diplomacy and the 
will not of one but of all nations, it is both a false 
judgment and a cowardly one to blame the 
scientific engineer and worker. The action of the 
farmer in growing corn and food for war is exactly 
of the same kind as the engineer who makes flying 
engines. Peace or war is not the responsibility 
of scientista as scientists, except in very special 
cases, Bo long (and it will always be) as the dis- 
coveries which increase our peaceful and beneficial 
resources can be used for war machinery. 

At the same time, there is a feeling amongst 
many scientists that the ease by which their 
labours may be misused in this way should make 
them, as citizens, sharers in creating and upholding 
the public opinion of the nations to which they be- 
long, interested in protecting their work from being 
outrageously abused as beneficial poisons can be. 

I have presided over various international 

- conferences of ohemiste, engineers and others 
interested in this question, and one and all gave 
& hearty response to every mention of this interest 
and duty of theirs. Scientists will also remember 
that from that distinguished scientific body, the 
Royal Academy of Sciences at Amsterdam, came 
& resolution which after discussion at the general 
assembly of the International Council of Scientific 
Unions, in April last, led to the appointment of a 
committee with the following terms of reference : 

“The Committee, at suitable intervals, should 


prepare a survey of the most important results 
obtained and of the directions of progress that are 
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opening and of pointe of view brought forward 
in the physical, chemical and biological sciences, 
with reference to :— 
“(1) their interconnections and the development 
of the scientific picture of the world in general ; 
"(2) the practical application of scientific results 
in the life of the community. 

“The work of the Committee is limited strictly 
to scientific activity.” (See NATUXB, April 24, 1987, 
p. 697, and May 22, 1937, p. 809.)* 


This is the ooncern of the political organization 
of citizens, including scientists, but not specifically 
a8 scientists. In any event, we ought to be careful 
not to go upon altogether false scents, or set up 
issues which are too narrow to end the illa from 
which we suffer. We can go back to bows and 
arrows but that will not remove the grievances of 
nations for which they will fight, nor supply the 
enlightened diplomacy which can keep the peace 
without injury to & nation’s sense of injustice. Do 
not let us be misled by thinking that the scientist 
as such can stop war. The military leader oan use 
the triumphs of acience to disgrace warfare. That is 
all. In any event, science cannot oease to follow the 
exhortation of Carlyle to “Produce in God's name", 
and it would be bad for humanity generally if it 
tried. It is not scientific to deal with the offshoots 
of evil. The scientific method goes to their roota. 

Let us face our present conditions in the historical 
and biological spirit, and much progress in.the 
science and art of applying science to society and 
government can be recorded. I am familiar with 
the complaint that the average scientist in Great 
Britam has been in despair about his difficulty 
of getting the discoveries of science which directly 
affect public welfare appreciated by Government. 
It would be well for Governments to remove this 
grievance so far as it is sound, and the creation 
of the Departments which I have mentioned is a 
start in better conditions and prospects, and is 
already having & beneficial effect on administra- 
tion. Stil, departmental contacts with science 
ought to be extended without delay, and India 
and the Empire—especially the Colonial Empire 
for which we have more direct responsibility— 
should not be overlooked, as indeed everyone. 
&oquainted with the work of Manson and Ronald 
Ross knows has not been done. 

It must be evident to everyone who has thought 
about the social consequences of advances in scien- 
tific research that they oall for a reinvigoration of 
social science. The experience of later years points 
out the urgent desirability for close co-operation be- 
tween the scientist, the industrialist, and the man of 
affairs, to enrich the lives of human beings, to help 
such changes as will diminish the disruptive forces 
in society, and to promote social solidarity which 
lies at the root of human progress and happiness. 
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The Biology of Crossing-over : 
By Dr. C. D. Darlington 


SEXUAL reproduotion consists of two alter- 
nating processes: (fertilization, by which 


two germ cells containing each a single set of. 


ahromoeomee fuse and produce a zygote with the 
double number of chromosomes, and metosis, by 
which the double number is reduced and germ 
cells are again formed with the single number. As 
Weismann first pointed out, the biological im- 
portance of these processes is that they enable 
the hereditary differences between the chromo- 
somes to be recombined in the greatest number 
of ways to give the greatest number of different 
individuals and therefore the 
greatest scope for natural selec- 
tion to act in directing evolution- 
ary change. 

In recent years we have come | 
to know precisely how this re- 
combination takes place, not. 
merely in one organism, but 
probebly in all sexually repro- 
ducing organisms. The method 
is both more complicated and 
more efficient than Welsmann 
imagined. In the mother-oells 
which are to undergo melosis, 
the chromosomes are present as 
single, instead of the usual 
double, threads of particles. By 
a combined study of ultra-violet _ 
photographs of the particles in 
Drosophila, and of the genetic effects of breaking 
the threads with X-rays at & series of pointe along 
their length, the particles have been identified as 
genes, the atomic unite of heredity’. The chromo- 
some threads correspond, as we should expect, in 
pairs, and oome to lie side by side in pairs, gene by 
gene. Their attraction is therefore specific. They 
then coil around one another, and this coiling proves 
that they have two properties that might well be 
expected of them. It proves that they are each in à 
state of torsion such aa that which determines the 
ordinary contraction of a chromosome into a rod- 
shaped body at mitosis. It proves also that the 
threads do not slip around one another. They stick 
together like two threads of wool placed side by side. 
The attraction of their genes for one another must 
therefore be specific in position, that is, not merely 
between the genes but between the parts of the gene’. 

If we imitate the physical condition of the 
chromosomes while they are paired and coiled by 
placing two woollen threads under torsion side by 


side, we find that they coil round one another but 
at the same time necessarily unooil themselves 
internally. The relational and internal coiling (a8 
we may call them) are opposite and in equilibrium. 
The stability of this system is attested by its use 
in all spinning operations. 

- The coiling equilibrium of the paired ohromo- 
somes is upset by their division, and we then find 
that the haH-chromosomes, or chromatids, arising 
in this way are as we should expect coiled round one 
another. But other changes take place at almost 
the same time as the division and are presumably 





DiaGRAM SHOWING THE SERIES OF CHANGES BY WHICH CROSSING-OVER DETER- 

MINES OHIASMA FORMATION AND THA LATMB ASSOCIATION, ORIENTATION, AND 

SHPARATION OF A PAIR OF CHROMOSOMES. TH CIRCLES REPRESENT ORNTROMERES 
OR SPINDLE FIBRA ATTACHMENT OHROMOMNBNBBS. 


- determined by it. First, the divided chromosomes 


separate: they no longer attract one another. 
Secondly, chromatids of partner chromosomes break 
at opposite pointe and the broken ends uncoil and 
rejoin so that exchanges of chromatids occur 
between the separating chromosomes. The chromo- 
somes, although no longer attracting one another, 
are held together by these exchanges, or chissmate, 
which appear in varying numbers and. posttions in 
different chromosomes and in different celle. 

The special mechanical situation of chromo- 
somes dividing while they are paired thus deter- 
mines the breakage and reunion which we call 
crossing-over. In the absence of crossing-over the 
partner chromosomes fall apart and are unpsired 
at all later stages. On this process, therefore, the 
later reduction in number and segregation to 
opposite daughter-cells equally depend (Fig. 1). 
Thus crossing-over, which is the only regular 
genetic change that the chromosomes undergo 
in their history, is the immediate condition of 
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reduction and segregation, which &re the external 
changes easential for sexual reproduction. Special 
exceptions to this rule we will consider later. 

Croesing-over within every pair of chromosomes 
is thus easential to sexual reproduction, but, 
leaving out this primary consequence, we can sort 
out its secondary biological consequences into 
several convenient groups. 

First we must take the simple effect of crossing- 
over in recombining parts of chromosomes, the 
effect which has been made the basis of genetic 
analysis in Drosophila. Without crossing-over, 
each chromosome would be a permanent individual, 
varying and being selected as an individual like a 
plant clone or any other asexually reproducing 
organism. With crossing-over, the individual unit 
of variation and selection will be the unit of 
crossing-over, which in practice is the gene. 
Oytological observation has therefore shown that 





Paohytene 


Mota phase 

Fig. 2. 

DIAGRAM SHOWING THA SERIES OF OHANGEB BY WHICH A 

PAIR OF OHROMOSOMBS, DIFFSRING IN REGARD TO THA 

INVERSION OF A SEGMANT, HAVA GOGBOSSIMG-OVHH IN THAT 

BMGMIENT WITH THA OONBEQUMNT FORMATION OF ONE 
DIOMNTRIO AMD ONE AGHNTRIO OHROMATID. 


the gene structure established by crossing-over 
experiments in Drosophila is applicable to all 
sexually reproducing organisms. The sizes of the 
genes and their physiological activity or inertness 
will be different in different organisms, but their 
methods of inheritance, variation and selection 
will be essentially similar. We may expect, for 
example, that, a8 in Drosophila, chromosomes or 
parts of chromosomes in which crossing-over is 
reduced or suppreased will mutate to an inert 
state in which they will continue until by chanoe 
breakage they are lost”. 

One respect in" which species differ most signi- 
ficantly is in thé amount of crossing-over taking 
place in their whole chromosome complements. 
This is one factor affecting the amount of total 
reoombination that will take place among the 
genes at meiosis. The other factor is the number 
of pairs of chromosomes themselves. By adding 
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this number to the average total frequency of 
chiasmata in the mother-oell, we can obtain a 
recombination index which will be & measure of 
the average total number of independently segre- 
gating gene-blocks in the species. This index is 
6 in male Drosophila melanogaster, 12 in the female, 
36 in Zea Mays and about 75 in man‘. It is clear 
that these enormous differences will affect the 
character of variation in a species, though in what 
way it remains for us to find out. 

One general property of the recombination index 
may be noted. A low index has a positive selective 
value. This may be shown in the following way. 
The chiasma frequency is under genotypic control ; 
it is therefore capable of selection and is usually as 
low as is consistent with regular pairing of the 
chromosomes. On the other hand, it is much 
easier to increase chromosome numbers, both by 
doubling individual chromosomes and whole sets, 
than it is to reduce them. Nevertheless we have 
to-day a very large proportion of organisms with 
low chromosome numbers. More than half the 
iosperms have twelve pairs of chromosomes or 
fewer. It follows that while some recombination 
is & great advantage, too much is a disadvantage. 
Presumably a certain stability in combination 
gives the maximum efficiency in the selection of 
different combinations. In this regard Fisher has 
remarked’ that there is more crossing-over in 
Nature than would seem desirable. The reason is 
now clear: each pair of chromosomes has to have 
at least one chiasma in order to undergo meiosis. 

There is another genetic effect of crossing-over 
that is entirely different from that of reoombins- 
tion ; namely, its effect in certain kinds of structural 
hybrids. Most organisms that have not been 
closely inbred are structural hybrids of one kind 
or another. The commonest kind is the inversion 
hybrid, which has a segment of a chromosome 
inverted relative to ite partner. When crossing- 
over takes placo within such a segment two new 
chromatids are produoed, one joining the two 
centromeres of the chromosomes and the other 
joining their two ends and Jacking any centromere 
(Fig. 2). When the bivalent formed in this way 
attempts to divide, the ‘dicentric’ chromatid forms 
a bridge between the daughter nuclei, and the 
‘acentric’ one, incapable of movement, is lost. The 
bridge may break anywhere along its length, so 
that new chromatids are produced having some 
genes in excess and others lacking. Thus the 
primary structural change of inversion gives rise 
to secondary changes such as reduplication and 
deficiency. These are changes of ‘balance’, and 
rank with intra-genic changes and position changes 
as one of the three effective means of variation. 
The original variation becomes the basis of future 
variability. This does not mean that variation 
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within an endogamous group will be cumulative. 
Equilibrium is presumably reached by the effect 
of structural change in decreasing fertility, or a 
new system is established by the breaking up of 


the ‘group into two smaller genetically isolated ' 


groups, that is, by the fission of the species. This 
of genetic isolation brings us to:the last 
important relationship of crossing-over. 

Bo long as% we have a structurally homozygous 
stock with croeging-over taking place at intervals 
between all the varying genes, no stable combina- 
tion of variants can be maintained without 
elimination of cross-overs and loss of fertility. 
Optimum adaptation always demands such a 
combination, for adaptation depends on the inte- 
gration of the whole gene system. The most 
generally recognized way of securing stable oom- 
binations is by geographical or ecological isolation. 
In the same way inter-sterility may secure a 
genetic isolation of two types of combination. All 
these methods depend on an isolation of zygotes. 
But an equally important method is the isolation 
of chromosomes or: parts of chromosomes by 
structural change. When a small inversion or 
translocation occurs in one chromosome of a 
species, crossing-over is restricted or abolished 
between this changed segment and ita normally 
arranged partner. Any gene differences oocurring 
within this segment are held together in a more 
or lees pérmanent combination. A new unit, 6 
new order of integration, is established in this way. 

It is through this special type of unit that three 
important types of discontinuity arise in Nature. 
The simplest type is that by which two groups 
which remain interfertile diverge within a species. 
It is probably the basis of the discontinuity 
between Avena fatua and Triticum Spelia and their 
allied forms, which differ essentially in a group of 
genes lying in a part of one chromosome. A second 
type is that by which the sex-determining chromo- 
somes (X and PY),oome to be distinguished. 
Originally one pair of genes in these chromosomes 
determinee the sex differenoe by their segregation. 
Later other genes become associated with them in 


two groups which show no crossing-over. Their. 


crossing-over may be suppressed structurally by 
an inversion or some other similar change. It 
may also be suppressed genotypically, and here we 
come to the exceptions in which crossing-over does 
not take place at meiosis at all. ` This situation 
arises in the heterozygous sex in certain insecta 
where .a new pairing mechanism is introduced 
instead of chiasmata. It is only one sex, however, 
that is affected, and this shows us that in the last 
resort-it is not chiasmata which are indispensable 
for meiosis but crossing-over which is indispensable 
for the species. The exclusion of one sex from 
crossing-over has a special effect on one chromo- 
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some, the Y-chromosome. Where sex is determined 
by the segregation of X and Y, the Y, being con- 
fined to the heterozygous sex, is permanently 
excluded from crossing-over. The result of this is 
shown in evolutionary series when we compare 
different animals. First the Y becomes inert as in 
Drosophila, later it becomes smaller as in the 
Mammalia, finally it is lost as in many Orthoptera*. 
The intermediate stages show different transitions 
&ocording to the positions in whioh crossing-over 
is localized before its eventual suppreesion. In 
whatever way crossing-over may lapse, a group 
discontinuity arises between the two sex-determin- 
ing chromosomes. This discontinuity differs in ite 
effect from that arising between species merely in 
that the two types it distinguishes are mutually 
adapted for sexual reproduction’. 

The third type of discontinuity occurs in 
-plants.. It is that which arises between chromo- 
somes in establishing a permanent hybrid of the 
Ginothera type. Here an interchange of segments 
between two different chromosomes is the origin 
of the system. It operates by suppressing crossing- 
over between the middle segments of the chromo- 
somes, and when all the members of the comple- 
‘ment are affected by the interchanges and are held 
together in a single ring at meiosis, only two types 
of gamete are produced, and all the chromosomes 
of one type are prevented from crogsing-over with 
those of the other in their middle segments. Thus 
complex differences arise owing to the isolation 
not of zygotes nor of parta of one pair of chromo- 
somes but of parta of all the chromosomes of the 
gamete, a gametio isolation. The differances 
between the two gametes are of the same order as 
the differences between two species. 

Other mechanisms ocour in the dog roses and 
with certain kinds of parthenogenesis whereby, as 
in Ginothera, a large part of the genes are prevented 
from recombining. With such systems stability 
has been achieved at the expense of variability, 
and we have arrived at what we may call a sub- 
sexual method of reproduction. 

In these various ways and in many others the 
study of crossing-over shows us that this simple 
and universal mechanical property underlies most 
of the important relationships with which we are 
concerned in genetics. Variation and adaptation, 
hybridity and discontinuity, sex-determination 
and species-formation operate and develop a&oc- 
cording to the varying occurrence or suppression 
of crogsing-over. Crossing-over is the primary 
variable in the evolution"of genetic systems. 

J., and Prokofyeva, A. A., Proc, Wat, Ao. Soi, Sl, 
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News and Views 


Sir P. C. Ray, C.LE. 


Sm Prarutta Ray has retired from the Palit 
professorship of chemistry at the University Oollege 
of Science, Calcutta, a post which he has held since 
1916, and has been elected professor emeritus. His 
retirement is & noteworthy event in Indian science. 
The whole of Sir Prefulle's active life has bean spent 
in Oalcutte. After receiving his early training in 
chemistry at the Presidency College under the late 
Bir Alexander Pedler, he worked for some years in 
Edinburgh under Prof. Crum Brown, graduating 
there with the degree of D.Sc. On returning to 
Calcutta he in due course succeeded Sir Alexander 
Pedler as profeagor of chemistry ab the Presidency 
College, where he remamed until his retirement~from 
Government service in 1916. Sır Prefulle's own 
investigations, carried out in collaboration with 
numerous students, were for many years concerned 
mainly with the chemistry of the nitrites, to which 
he made a notable contribution, whilst more recently 
he has added to our knowledge of thio-compounds 
and metallic complexes. Sir Prafulla was the first 
to organize in India & true school of chemistry ; he 
gathered around him a brilliant band of workers 
whom he imbued with his own enthusiasm for 
scientific research. Many of these have attained 
positions of eminence. 


Ta activities of Bir Prafulla Ry, however, have 
not been confned within the laboratory walls. He 
found time to write a history of Hmdu chemistry, 
which has become a classic, and to found, and become 
honorary director of, & large chemical works, the 
Bengal Chemical and Pharmaceutical Company. In 
his later years he has been much interested in political 
and social questions. His students have for him an 
extraordinary veneration and affection, which is not 
surprising since he embodies all that is best of the 
true Indian “Guru”. Outward marks of the esteem 
in which he is held have not been lacking; he was 
appointed C.I.E. in 1912 and knighted in 1919. He 
was president of the Ohemistry Section of the Indian 
Science Congreas in 1915 and of the Congress in 1921, 
whilst he was the first president of the Indian Chemical 
Bociety (1924-26). In 1983, in celebration of his 
seventieth birthday, the Society published a oom- 
memorative volume, to which contributions were 
made by chemists of all nationalities. Into his well- 
earned retirement Sir Prafulla will take with him 
the best wishes of all scientific workers. 


British Association: Mather Lecture 

Mr. G. Raprorp Marame, to whom the British 
Association owes the foundation of the Radford 
Mather lecture, is a retired engineer, now living at 
Wellingborough. Mr. Mather, who cambines wide 
scientific knowledge with a deep appreciation of the 
necessity for social service, has many and varied 


Interests. He has given special attention to the study 
of those forces which govern minimal surface rela- 
tions, and it was during & correspondence dealing- 
with such matters that the attention of Mr. Mather 
was directed to the increasing inferest shown 
by the British Association in the repercussions 
of advances in soientiflo knowledge on the well- 
being of the community. Mr. Mather has 
endowed a triennial lécture, to be given in London 
or the provinoee, to be called the Radford Mather 
lecture, and to deal, for the most part, with the 
social implications of the ‘advancement of science. 
Mr. Ramsay MacDonald gave the first lecture of the 
foundation, and portions of his address appear else- 
where in this issue. The soientiflo world is much 
indebted to Mr. Radford Mather for this foundation, 
and it is a matter for regret that, in view of his great 
age—he celebrated the nmety-sixth anniversary of 
his birthday on October 17—he was unable to be 
present at Mr. MacDonald’s address. 


Science and the Community 


In the first Radford Mather lecture of the British 
Association entitled ‘‘Science and the Community’’ 
delivered at the Royal Institution on October 22, 
the Right Hon. J. Ramsay MacDonald paid an 
eloquent tribute to the value of the scientific method 
and ita broad application to human needs. Science 
is one of the greatest creative forces of this generation, 
and the guidance of scientific research is indispensable 
in treating many of the ills arising in a civilization 
-whioh is not a statio state but one of dynamic energy 
callmg for direction. The most lasting and fruitfal 
of changes are those which arise from the failure or 
imperfections of existing conditions ; discomfort and 
unrest in the community, like pain in the individual, 
are danger signals which call for scientific study and 
treatment. Such pain and unrest may even be 
preventable by scientific treatment, and while making 
no plea for the man of science as statesman, Mr. 
Ramsay MacDonald mdicated & wide fleld in which 
the soientiflo method might assist in the development 
of a rational and broad policy. Health and the home 
hfe of the people are two directions m which funda- 
mental changes and advances may be possible in 
this way, and he suggested, too, that the example of 
the scientific worker is in itself of value in steadying 
and olarifymg the popular mind not only to complain 
eloquently but also to conclude wisely. 


Tue dual plea that the man of science as citizen 
should take a lively interest in the way his discoveries 
are used and that the contribution of science to social * 
welfare depends upon an enlightened popular view 
of the value and signifloanoe of these researches and 
their uses, led to & final plea for a reinvigoration of 
social science, which is of special interest in view of 
Lord Nuffield’s recent offer to the University of 
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Oxford for building & new college especially for social 
sciences. Mr. Ramsay MacDonald claimed that close 
co-operation between the man of science, the in- 
dustrialist and the man of affairs is needed to assist 
the changes which diminish the disruptive forces in 
society and promote the social solidarity lymg at the 
root of human progress. This reminder of the futility 
of blaming science and seoientiflo workers for the 
horrors of war is equally timely. Although science 
has increased’ the power which can be applied both 
to life and to death, peace or war are not the re- 
sponsibility of men of science as such, and they may 
well claim that by making war more widespread they 
have driven home the responsibility for warfare, 
which lies in the moods of man rather than in his 
mechanical inventions. 


The Evolution of Torpedo Craft 

' Ir was but natural that in his presidential address 
to the Institution of Mechanical Engineers on 
October 22, Bir J. H. Thornycroft should deal with 
the development of torpedo craft. He was a child 
five years of age when at Ohiswick his father, Sir 
J. I. Thornycroft (1848-1928) built the Lighining, the 
first torpedo boat in the British Navy, and he has 
thus witnessed the growth in sire, speed and power 
of torpedo boats, torpedo boat destroyers and the 
newest motor torpedo boats. Together with Bir 
Alfred Yarrow and Jaoques-Augustin Normand, of 
Havre, Sir J. I. Thornycroft was a pioneer of water- 
tube boilers, foroed-dreught and high-speed engines, 
and from the works he founded st Chiswick and 
Woolston have come many of the most notable vessels 
ever launched. Towards the end of his address, Sir 
John Thornycroft made some interesting observa- 
tions on the skimming principle applied to boats, 


and on the need for simplification in warships. As is ` 


well known, the motor torpedo boat, firat brought 
into use in the Great War, is of such a design that 
when sufficient speed is attained it skims or planes 
along the surface of the water. Some people think 
the principle might be applied to larger vessels, but 
Sir John pointed out that whereas a 50-ft. motor- 
boat will skim ab 80 knots, a 900-ft. destroyer would 
have to attain a speed of 70 knots, and this would 


necessitate engines of 200,000 borse-power. Apart. 


from the propelling machinery, ships to-day are 
filled with mechanism. The very complexity of this 
raises the question as to means by which i$ is to be 
kept m order, and this led to the suggestion that the 
work of mechanical engineers should be in the 
direction of simplification. 


Co-ordination of Fuel Interests 


In his presidential addreas to the Institute of Fue - 


on October 14, Sir Philip Dawson traversed the 
whole range of fuel-producing and fuel-using indubtries, 
pointing especially to the leakages and inefficiency 
resultmg from the absence of co-ordination between 
the different intereste. Although the different fuels 
are to a oonsiderable extent complementary, the 
system of free competition leads to internecine 
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conflict, while desirable goala such as the elimination 
of smoke and the greater production of liquid fuels 
receive inadequate attention. Such surveys have 


“often been made in the last fifteen years, and Bir 


Philip comes, like others before him, to the oon- 
clusion that the Government should set up a strong 
central advisory body to co-ordinate the fuel activities 
of Great Britain. Hitherto, such proposals have 
paseed unheeded, but now he holds that the national 
interest demands action. Coal should become the 
raw material for satisfying modern demands in new 
form. The future requires & smokeless, pure atmo- 
sphere in which to live, and suitable solid, liquid and 
gaseous fuels for every side of national activities. 


The Appraisement of Lighting 

WO the 6rauty second athea Tastin bofar Ah 
Physical Society on October 22, Dr. C. O. Paterson 
discussed ''the Appraisement of Lighting". Dr. 
Paterson pointed out that as techniques have become 
available during the past thirty years, the art of 
appraising lighting has changed and advanced 
greatly. Like so many other subjecta, however, that 
of lighting and seeing has been and is held in check 
by the inevitable tendency of those who practise it 
to define it at any epoch in terms of the quantities 
which tbey understand. Whereas research can 
stretch out where it pledses, it is difficult for a practical 
art to advance faster than the established techniques 
for appraising its merita. The earliest standard ever 
adopted, specifying a candle of & certain weight in a 
lantern, is one which has many advantages and which 
under a changed form is still probably the most 
widely adopted. The moet easily measured charac- 
teristic of & light source is luminous intensity, but a 
measure which is of more value in estimating the aid 
to seeing is that of-lummous flux. With the advent 
of differently coloured light sources difficulties of 
such measurements have grown. The adoption of 
an internationally accepted relative luminosity curve 
for the average human eye has brought the measure- 
ment of intensity of illumination to a high state of 
accuracy for sources with continuous spectra. The 
use of the photocell has added to speed and repetitive 
accuracy, but not to absolute accuracy. 


THH measuring of light sources giving a few linea 
only of the spectrum offers a very much more difficult 
problem which has been met by the use of sub- 
standard lamps and carefully selected and calibrated 
filters. However, with different colours errors oreep 
in. Seeing is fundímentally a matter of contrasts in 
colpur and in brightness, and it is these factors which 
should be measured. There are several methods of 
measuring brightness. Photography has been used 
for registering the effects of lighting on the human 
eye and recording them permanently on photographic 
plates. When the brightnese of two contrasting sur- 
faces has been measured, we still have no accepted 
methods of expressing them in terms of their aid to 
vision. Frichner’s fraction, which is an approach in 
this direction, deals only with threshold values, and 
our interests lie in values far above those. The new 
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technique éf television offers an opportunity of con- 
trolling contrast. Details of the orginal picture and 
‘the reproduced picture at ane stage are both held in 
terms of electrical energy and can be manipulated. 
-With coloured light our problem is not merely to 
measure colour, but also to measure and specify 
colour and colour-rendering properties. The colour 
of light can readily be specified on the I.O.I. trichro- 
matic system, and a rapid technique for indicating 
the colour of a light source directly on this system 
has recently been evolved. No standard has yet, 
however, been set up for the colour-rendering pro- 


perties of light. 


Devil's Dyke, Wheathampstead 
Tuna presentation tc the public of land at Wheat- 
hampstead, which has been made by Lord Brocket, 
chairman of the Hertfordshire Society of the Council 
for the Preservation of Rural England, as & personal 
gift ¢ommemorating the coronation of King George 
and Queen Elizabeth, preserves as an open space in 
perpetuity a site which, as bas been shown by the 
excavations of Dr. R. E. Mortimer Wheeler, is of 
outstanding arohmologioal and historical si 
For in addition to the four acres of the prehistorio 
earthwork, known locally as the Devil’s Dyke, as 
Lord Brocket announced in handing over the 999 
years’ lease to the Wheathampstead Parish Council 
on October 28, the adjacent area of one hundred 
acres will also be preserved as an open space under 
an arrangement he proposes to make with the 
Hertfordshire County Council’ and the National 
Trust. It was here, Dr. Wheeler has shown, that 
there was situated the fortress, or oppidum, of more 
than & hundred acres in extent, the largest and 
strongest in Britain as yet known in its period, which 
was held by the Belgio tribes who had settled in 
Britam not long before, and of which the capture as 
the headquarters of the British forces was the climax 
of the campaign in the second of Cmear’s invasions 
of Britain; while almost immediately after that 
event, it would seem, it became the parent city of 
the British stronghold, also excavated by Dr. 
Wheeler, at Verulamium, which preceded the Roman 
occupation. The importance of the gite for the history 
of pre-Roman Britain lays a debt of gratitude to the 
donor for his gift upon circles far wider than those 
immediately affected by ita preservation of local 
amenities in the future development of the district. 


Archeological Evidence and ‘Development’ 

‘Ir is unfortunately only too “true that in many 
instances no private benefactor has been available, 
nor has public interest been sufficiently strong, to 
save relica of the past thought by many worthy of 
preservation, as the Wheathampstead:site will be 
preserved. At the same time, land development and 
publio improvement have not invariably run entirely 
counter to the interests of the archmologist. Not 
only have they brought to light antiquities of which 
the existence under the surface of the ground was 
unsuspected, but also on occasion they have made 
possible archsological investigations which other- 
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wise it would probably have been impossible to 
undertake. The exploration of so large a site as that 
Tecently excavated at Colchester would have been 
difficult, if not definitely impossible, had it not been 


. carried out in conjunction with the making of the 


new road. It is, however, not only the destruction 
of antiquities that is to be feared. Among other 
dangers there is the possibility of serious confusion 
of evidence which may follow the removal of archso- 
logical material from one area to Another. An 
instance in point is mentioned by Mr. 8. E. T 
in & communication to The Times of October 22, 

whish hhe-reords'the discoyery of a Romas housy ia 
the course of widening & road at Wiggonholt near 
Pulborough. The soil from this aite is being trans- 
ported by lorry to Pulborough Causeway, two and 
a half miles away. The discovery made on,the 
site of cottages called Lickfold (cabbage patch) ; and 
in the soil have been found fragments of Roman 
pottery, Bamian and Castor, the foot-ring of a large 
Samian bowl, and a complete upperstone of a disk 
quern, fourteen jnches in diameter, as well as & 
mortarum of first- to second-century type. Mr. 
Winbolt points out that future excavation on the 
Causeway, which is being widened on both sides, 
might bring to light Roman material from the Wiggon- 


‘holt site, which would lead to quite erroneous oop- 


clusions as to the relation of the Causeway to Btene 
Street. ` Local societies might well be at pains to 
record any such shifting of material from sites within 
their respective areas. 


British Museum (Natural History): Acquisitions 

Tra most important recent zoological accession to 
the Zoological Department of the British Museum 
(Natural History) is perhaps & collection of mammals 
and birds made by Mesars. Charles and Edward G. 
Bird m the Mygybukta region of North East Green- 
land. The collection is of special interest sinoe it 
contains examples in breeding plumage and chioks of 
birds well known in the British Isles in winter, such 
as the knot, sanderling, turnstone and brent goose. 
There are also specimens of the ptarmigan in breeding 
plumage, as well as young birds and smali ducklings 
of the kmg eider—a rare visitor to Britain. Among 
the mammals are specimens of the lemming, skulls 
and skeletons of arctic foxes, and various seals. 
Another important acquisition to the Department 
is the mounted head of a chobe situtunga (Limnotragus 
spekei selousi) presented by Major Henry Abel Smith. 
This rare antelope is known only from about a 
dozen specimens and enjofs a distribution to the 
south of the Zambesi between the Chobe Swamps 
and Lake Ngami in Bechuanaland. Among the 
accessions to the Department of Entomology is the 
very valuable collection of butterflies formed by 
Major P. P. Graves in the Near East, particularly in 
Palestine, Asia Minor, Syria, the southern Balkans 
and Greece. This collection is made up of more than 
9,000 specimens, and is particularly rich in material 
from historic localities which were extensively worked 
by Germs pad Austrie po lector un; tpereiddüedol 
the last century. 
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Tus Department of Geology has recently &oquired, 
through the generosity of Mrs. E. M. Reid, a 
valuable collection of fruits and seeds from the 
Pliocene of County Durham, Germany and Rusia, 
moet of which have been flgured by her in the 
Journal df Botany and the Quarterly Journal of 
the Geological Sooiety. In conjunction with M. P. 
Marty, Mrs. Reid has‘also presented nearly 700 fruite 
and seeds from the Pliocene of France. The Depart- 
ment of Botamy has been presented with more than 
seven h drawings by the late Dr. A. H. Church. 
Most of the drawings were made in connexion with 
the preparation of further volumes of ‘Types of 
Floral Mechanism”, of which only one volume, 
that of spring flowers, was published in 1908. A 
number of the drawings are in colour, but prob- 
ably those which are of most interest are line and 
wash drawings of stages m the development of the 
different floral types. The drawings, accompanied by 
descriptions and manuscript notes, mostly ready for 
publication, are probably among the most accurate 
that have been made. The Department has also 
received about 900 gatherings of flowering plante and 
400 gatherings of lichens and mogses which have 
been made by C. G. and E. G. Bird in the Mackenzie 
Bay area of the east coast of Greenland. The collection 
is well preserved and is valuable as coming from so 
far north. H. G. Vevers has collected about 500 
numbers of flowering plants and cryptogams on the 
Oxford University Exploration Club’s Faroes Bio- 
logical Expedition. The Museum Herbarium has been 
so far very poor in plante from this area, and the 
collection, therefore, is the beginning towards filling 
&n important gap, for many of the forms described 
appear to be very similar to some occurring in the 
British Tales, the land nearest to them. 


North Pole Station 


Naws from the Soviet North Pole Expedition is 
given by the Sovieb Union Year Book Press Service. 
It would appear that the floating station is drifting 
southward towards north-east Greenland. This was 
to be expected from what is known of the general 
trend of Arctic currente. Under wmd' action there 
are easterly or westerly deviations from this mam 
direction. The drift to the south has averaged 
2:85 miles a day since the establishment of the 
station, and the speed is increasing as the East 
Greenland Current is approached. Durmg the firat 
month the drift to the south was 84 miles and during 
the fourth month it waa 95 miles. A sounding in the 
vicinity of the Pole showed a depth of 2,846 fathoms, 
and it is unlikely that much greater depths oocur 
n the Arotio Sea. The intermediate warm layer 
X water which Nansen discovered north of Spite- 
bergen and explamed as being saline Atlantio water 
aas been found near the Pole at depths between 
12 and 80 fathoms. At a depth of 86 fathoms the 
water temperature was found to be almost zero, with 
à steady fall with increasing depth to — 0-67? O. at 
the bottom. It is of interest to note that the inner 
zarte of the Arctic Sea in the vicinity of the Pole 
ire rich in plankton and have much larger animal 
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life. The floes are even and flat. The smooth floes 


were, of course, reported by Peary, and did much 
to facilitate his march to the Pole. 


The Indian Oil Industry - 
Ox the whole, the Indian oil industry figures leas 
prominently in the general Prees than that of other 


.countries, notably the United States of America. 


The erroneous conclusion may, therefore, be drawn 
that methods of exploration, production and refining 
are not Bo far advanced in that country as m others. 
A recent paper by P. Evans (Ourrent Soienas, b, 
March 1937), however, clariflee this position: by 
giving a succinct account of modern technique with 
particular reference to its application to conditions 
encountered in India and Burma. The main pro- 
ducing oul-fields .are at Yenangyaung, Singu and 
Lanywa in Burma; Digboi m Assam; and Khaur 
in north-west India. Exhaustive geological mapping 
has been carried out over a vast area of India and 
Burma, and maps are available ranging in scale from 
4 to 16 inches per mile. Numerous exploratory wells 
have been drilled, and the fact that the six leading 
companies in India have spent six crores of rupees 
on unsuccessful drilling indicatee that neither time 
nor money has been spared in the search for new 
producing flelds. Failure to locate such fields can in 
no circumstances be attributed to lack of scientific 
aid, for the help of the geophysioist and the geologist 
has been freely enlisted m India and Burms. The 
former has such adjuncta at his disposal as the 
torsion balance, seismograph, magnetometer and 
potentiometer; and the latter the aeroplane for 
flald reconnaissance of large areas, the core-drill for 
putting down shallow-boree to cheok structure, and 
laboratory methods of palmontology, micro-palmonto- 
logy dnd micro-petrology for, the exammation of 
core-samplee. . 


IN India, as in most other countries, the rotary 
drilling system .is extensively used for all deep 
drilling, and such cognate problems as the best type 
of mud fluid to employ, the accurate diagnosis of 
strata traversed by the drill, and the prevention of 
crooked drilling have all been encountered and oom- 
batted scientifically by experts. Depths such as 
those attained in America have not yet been achieved 
in India, but there are records of wells drilled to more 
than a mile and a half, and in some cases very 
difficult territory has had to be negotiated. Though 
problems of optimum rate of production from 
individual wells and from flelde.as a whole are not 
absent in India and Burma, they afe fortunately 
lees acute than in some other countries. This is 
largely due to the fact that in India the mineral rights, 
with & few exceptions only, are vested in the State, 
and in several cases a field is worked by one company 
alone, while in Burma drilling is regulated by the 
warden of the oil-flelds assisted by an advisory board. 
The principle of employing competent, fully-qualified 
geologista, chemists and engineers is followed in both 
India and Burma, and the technical literature now 
available as the result of exhaustive research and 
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correlation of date from the resulte of past experience 
on the part both of the oil companies and of the 
Geological Survey of India is ample testimony of the 
progress made in the Indian oil industry since its 
inception. 

Lister Institute of Preventive Medicine 

At the annual general meeting of the Lister 
Institute, held on June 2, the Governing Body 
presented the Institute’s forty-third annual report. 
The report contains an interesting summary of the 
research work. done during the year. Respecting 
viruses, a team of workers has continued the study of 
a possible virus agent in the causation of acute 
rheumatism and rheumatic diseases, Dr. Salaman 
bas continued his investigation of the antigenic 
structure of vaccinia virus, and Sir John Ledingham 
has studied the peculiar relationship that exists 
between the fllterable viruses of rabbit myxomatosis 
and rabbit fibroma. Dr. Felix and Miss Pitt have 
continued their investigations on the antigenic con- 
stitution of the typhoid bacillus, and on the virulence 
and immunizing properties of bacteria. Much work 
has also been carried out on vitamins and nutrition, 


calcifloation. The two Svedberg ultracentrifuges, 


provided by a grant from the Rockefeller Foundation, 
have proved satisfactory, and have been used in the 
investigation of virus bodies and of protems. The 
National Collection of Type Cultures, housed at the 
Institute,’ has distributed during the year some 
5,000 cultures, and 200 new strains of micro- 
organiams have been added to the Collection. ` 


The Night Sky in November 

Taa moon is new on November 8 at 4b and full on 
November 18 at 8° U.T. On November 20, the moon 
ooculte the 3rd magnitude star © Tauri, the dis- 

appearance as seen ‘fram Greenwich taking place at 
55 83™ and the reappearance at 65 2821, On Noyember 
21, v Geminorum (magnitude 4-1) is oooulted, 
the reappearance being observable at Greenwich 
at 0^ 8m, Conjunctions of the moon with the 
planets oocur as follows—Venus on November 14 8; 
Jupiter on November 94 7h: Mars on November 
91 21h: Saturn on November 144 16h. On 
November 4, Uranus is in opposition to the sun; 
on this date the planet may be located between o 
Arietis and e Arietis, stars of about the same apparent 
magnitude as that of Uranus, which presents a small 
disk of about 3}’ in diameter. Both Jupiter and 
Mars are low in the early evening sky, but Saturn, 
southing at about 20h in the middle of the month, 
is better placed for.obeeryation. Venus is a bright 
morning star and is near Spica (a Virginis) on Novem- 
ber 0. The variable star Algol (B Persei) is well 
placed for observation throughout the night. The 
change in light may be eesily seen about lj,.hours 
before and after the following times: November 
lod 2.2h, 124 28.0h, 154 19-8? and 304 3.9h. The 
Leonid meteors are expected between November 9 
and 20, the radiant pomt being about 10° north of 
the bright star Regulus. The maximum of the 
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Andromedids is due about November 20, the radiant 
being near y Andromedw. By midnight in mid. 
November, the brilliant collection of our winter start 


. comprising those of the constellation of Orion, pre- 


ceded by Aldebaran:and the Pleiades and followed 
by Procyon and Sirius, is well above the easterp 
horizon. 
Announcements 

Ds. GÜxruma& Just, director of the Institute oi 
Genetios at the University of Greifswald, has been 


“appointed director of the corresponding institute oi 


the Health Office of the Reich at Berlin-Dahlem. 


AT the annual statutory meeting of the Roya 
Society of Edinburgh, held on October 25, the 
following Council was elected: President: Bn 
D’Arcy Wentworth Thompeon; Vice-Presidenis. 


"Prof. F. A. E. Crew; Lieut.-Colonel A. G. M'Ken. 


driok ; Principal J. C. Smail; Prof. J. Walton; Dr. 
James Watt; Prof. E. T. Whittaker; General 
Seoreiary : Prof. James P. Kendall; Secretaries ic 
Ordinary Meetings: Dr. A. O. Aitken and Dr. O. H. 
O'Donogbue; Treasurer: Dr. E. M. Wedderburn ; 
Ourator of Library and Museum: Dr. Leonard 
Dobbin. 


Pror. M. PorAXvi writes with reference to hir 
article on the recent international scientific meeting 
at the Palais de la Découverte (Natura, Oct. 28, 
p. 710): "In my article on the International Congress 
in Paris reference is made to a conversation witt 
German delegates. This statement originates from 
an editorial correction of the manuscript. My owr 
report stated that the remarks on a better under 
standing between German and French peoples were 
made at the opening meeting." ' Prof. Polanyi’s 
original words, to the editorial modifloatión o. 
which he refers, were as follows: '"Leter in the evening 
I noticed a spy thrusting himself into my conversatior 
with one of the German delegates. The Germar 
spoke about a better understanding of the Germar 
and French people—three delegates using the same 
no doubt officially approved, phrase." 


Tum Oxford University Prees announces that the 
treatise on' the ‘Science of Petroleum”, under th: 
editorship of Dr.. A. E. Dunstan, Prof. A. W. Nash 
Sir Henry Tizard and Dr. Benjamin T. Brooks 
wil be published in December or January. lI: 
has been decided to issue the work in four volumes 
instead of three, as previously announced. Th: 
preparation of a Supplementary Volume, with ac 
counts of work which has appeared while the treatise 
has been in the press, is under consideration. 


EnRaTUM.—lin the paragraph, based on Dr. J 
Needham’s Herbert Spencer Lecture, and entitle 
“Organization of Human Society”, which eppean 
in Narona of October 16, p. 679, there is a sentence 
which reads: “He suggests that a democracy which 
produces is the form of society most in acoord wit} 
what we know of the biological basis of humm 
common life." The word “experts” should have bee 
printed after the word ‘‘produces’’. 
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the Editor 


The Editor does not hold himself responsible for opinions expressed by his 


He cannot undortaks to return, or to 


correspondents. 
with the writers of, rejected manusoripis 


intended for this or any other part of Narunm. No notice is taken of anonymous communications. 


Norma ON POINTS IN SOME OF THIS WESK’S LNTTNBS APPRMAB ON P. 774. 


CORBHSPONDNOUTTB ARH INVITHD TO ATTACH SIMILAR SUMMARIES TO THHIB COMMUNICATIONS. 


Spontaneous Chromatin Rearrangements in Drosophila 


SPONTANBOUS chromosomal rearrangements 

considered to be rare m Drosophila. (Palo and blond 
are the known oases.) .the past few years I 
have found two new cases of considerable interest, 
the detailed analysis of which was delayed by external 
circumstances. Both cases occurred in pedigree and 
closely watched cultures, the abnormal broods being 
among numerous identical normal ones. 

The first case started with an uncontrolled change 
of a standard plexus culture, which began to exhibit 
an extreme plexus character with blisters on one 
wing. It was found that here a ‘mutation’ to an 
allele of blistered had been added to the plexus stock. 
of this line, 


the plexus-blistered line was examined more closely, 
and it was found that the change to blistered had 
already entailed & rearrangement involving at least 
the additional loci white, echinus, rudimentary and 
extreme left end of the first chromosome. The new 
enden. sea resulted in the simultaneous appear- 
ance the original plexus, of wild type, of rudi- 
mentary, identical with the classic one and of a 
recessive type ‘mutant’ with pointed wings, at the 
left end of the first chromosome. Also what seams 
to be an ebony allele appeared and a few less viable 
forms with spread plexus-blistered wings, or with 
only blisters. The analysis of the rather complex 
details is nearing completion. 

The second case is still more remarkable. In one 
of numerous orosseg of wild. type and blistered a 
rearrangement occurred which involved, as it seems, 
only a secorid chromosome. This rearrangement 
produced smmultaneously with the 
disappearmg of blistered, the 
appearance of (1) dumpy, identical 
with the classic one; (2) vortex- 
thoraxate, the same; (8) purple, 
the same; (4) 6 plexus-like form 
still to be localized; and (5) a 
recessive ‘mutant’ with folded soft 
i Thus three well - known 


have already played with this idea, but hesitated 
oe ee eee They took 
a ee th effecta and mutations near the locus 
of a b The idea of a position effect, made to 
save the gene concept, will also have to disappear 
when it is that the position effect is 
actually identical with what was called-a gene. The 
chromosome as & unit will be found to control normal 
development or wild type. The of the correct 
order within ita chain produce deviations from normal 
development, called mutants. Though they are 
localized, there is no such a thing as a gene and 
certainly no wild type allelomorph. Details will be 
published later. 
Department of Zoology, 
University of California. 
Sept. 27. 


RICHARD GOLDSCHMIDT. 


Ionization by Radioactive Gamma and Cosmic Rays 
in Different Gases 

Tum ionization by radioactive gamma and coamio 
rays in different gases has been investigated by 
V. Masuch! since 1982 and by me since 1980*. For 
all measurements we used the same Kolhórster 
apparatus, the zero of which was deter- 
mined at a depth of 406 m. in the Berlepeoh salt 
mine of Stasafurt. 

The effects of a radiumi C gamma r&y source, 
filtered by 6 mm. of lead, of cosmic rays filtered by 
5 om. and 10 om. of lead and of the pen 
radiation (unfiltered ooamio rays plus redium 
gamma rays from soil and free air) gave the resulta 
shown in the accompanying table. 





wings l 
‘mutants’, and ly ` five, were 
produced as the result of an intra- 
chromosomal rearrangement. 

It is remarkable that in both 
these cases the rearrangement hib 














a whole brood, thus indicating ita 
occurrence in primordial germ 
cells. 

These facta and others not yet ready for presente- 
tion, as well as the resulta of other workers, have 
convinced me—as repeatedly in lectures 
within the past three years—that the time has come 
to acknowledge that gene mutations have as little exist- 
ence as genes themselves. (A number of geneticista 


* On an arbitrary scale. 


In Fig. 1 the ratio ionixation/density is plotted 
as & function of the density of the gases concerned. 
The ionization is directly proportional to the density 
of the gases only in the case of the hard components 
of the coamic rays at sea-level. With softer oom- 
ponente the curves bend more and more. The effect 
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of ionization by radioactive gamma rays is therefore 
different from that by cosmic radiation at sea-level, 
80 much so that this behaviour may be utilized in 
distinguishing between gamma and cosmic rays’. 

14 
1:3 
1-2 


11 


1/Deuuty — 





Fig 1. 


THe RATIO I/PENSITY PLOTTHD AGAINST DNHNBITY. 

G, UNFILTNRED PENETRATING RADIATION; b, RADIUM O 

GAMMA RAYS FILTHRED BY 6 MM. LEAD; C, OOSMIO 

RAYS FILTHRMD BY 5 GM. LEAD; d, OOSMIO BAYS 
FILTMRMD BY 10 CM. LEAD. 


A short time ago Ziemecki* gave the following 
resulte for the ratio of ionization by radioactive 
gamma rays in nitrogen, argon and krypton to.air: 

Iya: Jar: Ix, = 0:49:1:2-66; 
while the densities are 
PR2: Par: PKr = 0°77: 1: 2-06. 


These date for argon and krypton at 12 atm. agree 
with our resulte for one atmosphere (Iar: IK, = 
1: 2-28) showing the same behaviour. However, 
Ziemeoki believes the effects of ionization by gamma 
and cosmic rays to be roughly proportional. Our 
numerous measurements show only the hard com- 
ponente of the cosmic radiation at sea-level causing 
ionization in the ratio of the density of the gases 
examined. 
J. Jurys. 
Institute for Coamio Ray Research, 
University of Berlin, 
| Berlin-Dahlem. 
Sept. 15. 
1 Masuch, V., Z. Pays , 70, 264 (1982). 
* Juifs, J. and Masuob, V., Z. Phys., 104, 458 (1937). 
* Juifs, J, Phys. Z , 38, 691 (1087). 
i Ziemeoin, St, NATUR, 140, 150 (1037). 


Two Spectrometers for X-Ray Analysis 

Sommrnaas a conical camera has been used to 
obtain good pictures of high-order layer-lines from a 
rotating orystel, the angle of the cone in most cases 
being about 60° or 90°. 

In several respects this method is awkward. By 
making that angle 180°, the difficulties will be less ; 
the camera becomes more simple, the film easier to 
handle, and the identifloation of reflections will be 
more readily surveyed, every layer-line being a circle. 
Only the 0- and perhape one or more of the lower 
order layer-lines will be missing on that pho ph. 

It is possible to take a photograph on a stationary 
film and on a moving film at the same time. Another 
possibility is to couple the movement of the film 
i songs nazar to MAS GE the arvo (e Gor ALEI, 
by moving the film parallel to the crystal rotation 
axis (but not around that axis). In this way it will 
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always be possible to assign the appropriate indexes 
to the spots on the film. 

A simple camera design of this type 1s shown ir 
Fig. 1; a circular stationary film, a; another film 
at the same distance from the crystal, but rotating 
with the orystal, b; whereas the 0-layer-line ir 
recorded on & narrow cylindrical film, oc. 


a 


| c . c 
| 


Fig. 1. 


For the investigation of powders it may be ad. 
vantageous to use & camera with the film cylinder 
having the same &xis as the X-ray beam (see Fig. 2). 
The reflected beams, lymg on cones, wil cut the 
cylindrical film in circles; when spreading out the 
film after developing, the picture of straight linee 
will resemble a diagram taken with an ordmary 
optical spectrograph. Especially for purposes of 
identification, as well as for back-reflection X-ray 


Fig. 2. : 
photographs, the method described may be useful. 
Taking & series of exposures on the same film, a 
narrow strip may be taken parallel to the primary 
beam. In that case a flat film or plate can be used. 

I am mdebted to Prof. Ir. J. A. Gruttermk, who 
enabled me to design the cameras described. 
W. F. pz Jona. 
Laboratorium voor Delfstofkunde der 
Technische Hoogeschool, 
Delft. ' 


Sept. 20. 


Spacing of the Resonance Neutron Levels of 
Si ver, Rhodium and Bromine Nuclei 


From recent work on group and thermal neutrong!, 
the constante describing the resonance absorption of 
an element can be caloulated fairly accurately. This 
simplifies the estimation of the average spacing of 
the resonance neutron levels m the expermment of 
Chao and Fu* and makes 16 possible to work with a 
thinner paraffin scatterer so as to obtain a beam of 
neutrons distributed more uniformly over the energy 
spectrum. We have now made measurements with 
a paraffin scatterer of only 2 mm. thickness. The 
neutron source consisted of 100 mgm. radium sur- 
rounded with 12 gm. berylhum, and the scatterer 
in the form of a spherical shell was of 4 cm. outer 
diameter. Detectors of mlver, rhodium and bromine, 
approximately 3 cm. x 3 om. in size, were exposed 
at & distance of 1-2 om. from the and the 
mduoed activity was measured with a Geiger-Muller 
counter. 
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Let the neutron capture cross-section due to the 
dstence of a single resonance level be written as 


A 
BM +(B—E)y 


here E, and 2T are the energy and half width of 
10 level, both to be expressed in volte. Then the 
stio of the capture cross-sections of the resonance 
ad thermal neutrons with self induction is given by 


Ae Ani (0-020) /3g2/2 
wio = EESRTW (pQPOPAED T Resp 7 





=a 


his formula when applied to the capture crose- 
xtons of the group &nd thermal neutrons, should 
ive an approximate value of I and hence of A, 
xoept in the case where the first negative resonance 
(ul s clean io zero DE SERE the Sret poniya 
wel (as might be the case of bromine). 

Let E, be the upper limit of the continuous spectrum 
f the neutrons scattered from paraffin, N, the number 
€ scattered neutrons received by the detector per 
Bik Siege carico aii Deren odi u the absorption 
efficient ‘of the B-ra&ys per atom of the detector, 
nd n, the average density of the resonance levels 
er volt. Assuming I‘ and A to be constant for the 
wonance levels located in the continuous neutron 
»eotrum, we can easily deduce the following approxi- 
tate expression’ for the total number of B-reys given 
1 one second by & thick detector in the saturation 
tate : 


N An, Ey" 


o calculate N,, we make the photo-electric oros- 
xtion of beryllium nuclei equal to 2 x 10 em.*, 
16 proton- "neutron scattering cross-section equal to 
0 x 10-* om.* and E, equal to 1-42 x 10* v. 
snowing I, A, E, and N,, we can evaluate n, from 
ne measured values of y and XN. Various quantities 
eed in our calculation are oollected in the following 
able, where column A gives the average spacing of 
he resonance levels, all to the short period. 
‘or Ag, the second value is obtained with a thm 
etector of surface density 0:06 gm.[om.!. 
6X10" oex10" Br T Ax10" x10" 
` 3580 535 25 003 305 1000 


1*3 0-006 
0-43 


EN = 


102 1000 20 


740 73 62 


13.5 


T 
e 2050 1200 11 


*Neutzon absorption coefficients of this element determmed by T. H. Wang. 


The values of A here obtained are seen to be in 
ood oonformity with the location of the ordinary 
eutron » It is, however, to be noted that the 
resent tion is based on various cross-sections 
7hich are only known approximately, and it can be 
urther improved when ‘the accuracy of these quan- 
ities attains a higher degree. 


C. Y. Cuao. 
. T. H. Waxa. ' 
Phryn "sha 
Tsing Hus University, 
Peiping. 
July 27. 


indi Phys Res » E 3 896 NT a iow Pi Hen 
8, 510 (1936), Bethe and ki do doe] 
LOS git Fa OM der dou DA pr gem pen Karruxnm, 130, 


kei aga 
This formula can be obtamed from formule (1%) of the papor in 
dino J. ef Phys by negieotgng the long factor. 
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Changes of Colour by^Injection of Pituitary Extracts 
in a Dogfish (Scylliorhinus canicula) 

Inszotions of pituitary extract were- performed 
on an exceptionally light-coloured dogfish obtained 
in the Aquarium at Dinard in August 1937; in this 
fish the usual large patches were very faint, and so 
were the small ts or macule. At a distance of 
ten yards from the tank, the lack of colour of the 
integument made the animal very easily distmguish- 
able from its fellows. The condition could not ly 
Be dosed us CIES tho. Dupacné nol. DRE 
altogether lackmg : apart from a certain amount of 
pigment, faintly but evenly extending over the whole 
of the back, there was a dark spot, about one third 
of an inch in diameter, behind and above the right 
gills. With the exception of the pallor of the skm, 
this male fish was quite similar to the others in size 
&nd shape. 

The extract used (Post-hypoph Choay No. 4) 
contained half of the posterior lobo. of ox-pituitary 
per o.c. and the injections were made intraperiton- 
eally. 


RESULTS 

The first wjection (0-25 c.c.) was without apparent 
affect. 

The second injection (0:7 c.c.) caused the following 
changes: 15 minutes after—a slight darkening of 
the skin ; 30 minutes after—a very distinct darken- 

: the patches appeared sharply, the spots became 
darker, the flah could only be distinguished from 
the others by a mark made on the fin, ite colour 
being as dark as that of the nine or ten normal fish in 
the tank; 3 hours after—ocondition unchanged ; 

18 hours after—the fish had almost resumed 108 , 
original whitish oolour. 

The third $njeoion (1 o.c.) gave exactly the same 
results. 

A control enjeotion was then given of 1 c.c. of see- 
water: it did not inftuenoe the colouring in the least. 

The fourth injection of the same pituitary extract 
was then made (1 0.0.). The darkening was as great 
as before, but lasted only about three hours. 

A fifth similar injection (1 c.c.) produced darkening 
which lasted twenty to twenty- vus hours. 

At that stage an injection of anterior 
lobe of pituitary was tried (0:6 6.0.) of 
an extract containing 0-26 gm. of 
gland per c.o. (Zoo-Antelobyl Roussel). 
It gave no results. 

-An injection of another brand of posterior lobe 
extract (Zoo-Postlobyl Roussel) containing 5 Inter- 
national Unite per o.c. was given and the results were : 

First injection (0-5 0.0.) (2:5 International Units)— 
10 minutes after—the fish was getting darker ; 
80 minutes after—the fish became indistinguishable 
from the others in the tank ; 3 hours after—original 
colour restored. 

Second tnyjectton (1 0.0.) : 
lasting (12 houre). 

Forty-eight hours after this last injection, the fish 
i puces: Pau B. ee ap EC cm 
colour : possibly the last dose of hormone had 
too greet. 

A constant reaction to all the injections of posterior 
lobe extracte, especially at the beginning of the 
absorption period, was an increase in the rate of 
breathing: 70-80 respirations per minute, instead 
of 50-60 normally. 

The post-mortem examination showed, first of all, 
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Bame resulte but more 
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that & severe wound which the fish had received 
from a metal fitting in the tank, four or five days pre- 
vioualy, had left a fairly deep cavity filled with 
blood-clot, completely déstroying the right spiracle 
and surrounding area. : 

The organs seemed to be quite normal the 
gall-bladder, which had apparently been oreted. 
by the injection needle. 

The base of the brain revealed a peculiar type of 
. pituitary body. The ventral, nervous lobe, with its 
connecting stelk and infundibulum, seamed slightly 
smaller than usual in this fish; the vascular y 
(situated dorsally to the nervous lobe, between it and 
the brain) was smaller than usual, displaced laterally 
and seamed to be grafted on to the right angle of the 
optic chiasma. In the normal fish, the two lobes are 
in contact, but can easily be separated. In this one 
the gap was evident. E 

Histologically, both lobes appeared normal, but in 
the vascular body chromophobe cells tended to 


No trace of traumatio lesion of the roof of the 
mouth was found, and the of the gland seemed 
to point to & congenital conditi 

The congenital malformation of the gland might 
explain the insufficiency of the pigmentary system 
merely by lack of ita development, or perhaps the 
gap between the two lobes prevented proper circula- 
tion between them. 

The fish reacted to the posterior pituitary ‘extract 
in the same way as the hypophysectomixed fish, as 
observed in succesafal ions performed on 
normal dogfish during course of injections 
mentioned. 


Aquarium 
et Musée de la Mer, 
Dinard 


Sept. 2. 


Self-arrangement in the Mitotic Spindle under 
Mechanical Influence 

IN a previous communication! ib was pointed out 
that in all types of protoplasm hitherto used, fibrils 
or linear units are really present, although only 
visible if the protoplasm is flowing through the 
capillary of a deformation apparatus. 

' The following are more recent observations oon- 
cerning the appearance of the mitotio spindle fibres 
after E of the anaphasic nucleus. 
No traces of spi fibres are to be seen at any stage 
of mitosis in living connective tissue cells cultivated 
in vitro under the usual conditions’. But they become 
visible as soon as acid is added (M. R. Lewis), or 
when & similar gelation is brought about by means 
of a gentle rapping or pressure of the culture (J. Ellen- 
horn’ on living cells of Tradescantia), or by a stretch- 
ing of the jelly film of the culture spread out within 
a little glass frame (H. H. Pfeiffer). All recent evidence 
supporta the view that the spindle is a comparatively 
rigid structure. Experiments of R. Chambers show 
quite clearly that it is like an elastic gel capable of 
considerable mechanical distortion. 

. It 3 generally assumed that the energy for move- 
ment of the daughter chromosomes towards the poles 
is derived either from the spindle, the fibres of which 
are looked upon as contractile fibrilue (Zugfasern), or 
from a body driving asunder the chromosomes (Stemem- 
körper). The spindle fibres have been proved to exist 


D. R. Barry. 
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as positively doubly refractive bodies between crosse 
nicole‘. Such a phenomenon cannot ooour exoer 
by a flowing or pulling process. Therefore, W. . 
Schmidt supporta the hypothesis of contractile pul 
ing, and compares the spindle fibres with othe 
contractile fibrille of protem nature showing positiv 
double refraction’. This comparison, however, ma 
not be valid, because the anaphasico chromosome 
moving towards the pole intersect the spindle fibre 
in spite of their rigidity. From observations betwee 
crossed nicols it seams correct to conclude that th 
spindle fibres arise m & similar way to Zocher 
tactoids*. In the geloid stage of the mitotic nucleu 
the anisotropic particles may approach each othe 
owing to a dehydration process, but the contractibilit 
of the fibres does not explam the mechanism of tb 
movement of chromosomes. 

Fram a theoretical point of view, there 16 
number of interesting problems involved in tb 
physice of a dividing cell nucleus, and I hope to giv 
& detailed communication of my experiments at th 
Mu or EH ogra Or Pipera Be 
logy at Zurich. At present I wish to show thai 
owing to a weak mechanical influence, in the nucleo 
of mesenchyme ocells of Salamander embryos culti 
vated tm viro, distinct spindle fibres with positiv 
double refraction arise and give further evidence fo 
‘anisotropic and linear structure within the cell. 

Hans H. Pracrrse. 
Kolonial- u.Uebersee-Museum, 
Bremen. 
Sept. 29. 


1 Pfeiffer, H. H., NATURE, 188, 1061 (1936); Opcologus, Fuji Jub) 
voL (1957), ak. dearsch ien Ge LED) i oM H 


* Fischer, AIb., '* ', 8. Aufl. (Munohen : R. Müller 
Bistnicks, 1930); Xen d. fa REM E EM: 
* Mllenhorn, J., S. elf. w. makr. Anat., 90, 288 (1034 

‘BSohmidt, W. J., Biedynememcs, 98 (1936). + 
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* Zocher, H., £ . Ohom., 147, 91 (1025) ; Freundlich, H , Hnalt 
17, i89 (1583). 
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Interaction between Cell Nucleus and Cytoplasm 

THE assumption has been made frequently tha: 
the genes exert their effects upon the oytoplasn 
during the ‘resting’ stage of the cell. This implie 
that nuclear end produota of genic reactions can pam 
through the nuclear membrane or at least react wit 
oytoplasmatic components at the nucleo cytoplammatie 
interphase. However, no explicit demonstration o. 
this assumption has been given as yet. On the othe 
hand, it has been proposed, agam without proof, tha: 
the genic end-products in the nucleus are release 
into the cytoplasm during the mitotic breakdown o: 
the nuclear membrane only. 

It is the purpose of this note to indicate that thi 
two opposing views oan be tested and that date are 
available for a deormion. If the genetic constitutior 
of a cell is changed, and if a cytoplaamatic effect oi 
the new constitution becomes apparent in this single 
cell before nuclear divigion has occurred, it is obviou! 
that the gene concerned has imteracted with tht 
cytoplasm during the resting state of the nucleus. If 
on the other hand, the lasmatic effect of s 
changed genetic constitution mes visible only 
after nuclear division and in the two ensuing daughte» 
cells, then the conclusion is suggested that th: 
disappearance of the nuclear membrane is necessary 
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r the release of the gene-dependent substances. 
hangee in genetic constjtution occur in somatic 
ysues as the result of mutations or of chromosomal 
~ocesses like segregation, non-disjunotion, ete. ; and 
_ germ cella as the reæult of recombination of genes 
ring the maturation divisions. . 
An analysis of the few cases in which genetically 
ermined characters oan be observed im single 
Is, in Delphinium, Zea Mays, the smut fungus 
stilago and Ohlamydomonas, indicates that specific 
mes can interact with the oytoplasm during 
w resting state of the nucleus. These genes are 
moerned in the production of anthocyanes, of 
»eifle sexual reactions, and of different morpho- 
gical characteristics. Further work undoubtedly 
ill inoreage the number of known cases. It remains 
» be seen whether examples will be found in which 
me-controlled substances exert visible effecte after 
1e breakdown of the membrane only, as is possible 
| some cases of pollen dimorphi 
A more complete discussion of the data will appear 
| the American Naturalist. 

Cunt STERN. 


Department of Zoology, 


University of Rochester, 
Rochester, N.Y. 
Sept. 27. 





Action of Pancreatic Extract on Fatty Liver 
Kaplan and Cbaikoff! have shown that the fatty 
filtration of the liver in depanoreetired insulin- 
ated dogs can be inhibited by the addition of raw 
ancreas to the usual diet.  Dragstedt* and his 
»workers then showed that the active factor can 
3 extracted from pancreas by the aid of aloohol. 
1 conjunction with these investigations,.we sought 
» answer the following two questions: (1) whether 
v normal rate the fat content of the liver can be 
fluenced by a diet of pancreas; and (2) whether a 
ariation in the fat content of the liver is linked with 
variation of the carbohydrate content. 
Pancreatic extracta were prepared by a method 
most identical with that of Dragstedt. Each rat 
waived a quantity of extract per week corresponding 
» 100-150 gm. of fresh pancreatic tissue. 

In normal fed rats (20 per cent casein, 70 per cant 
arch, 10 per cent fat), no definite differences in the 
t content of the liver were evident when the pan- 
‘eatic extract was added to the diet. When, how- 
rer, & fatty liver had been produced by diet, an 
verage decrease from 12-8 per oent liver fat content 
| 5'2 per cent was obtained by administration of 
anoreatio substance in fourteen experiments. The 
utrition period lasted 6—14 days and in two cases 
) days. The diet was as follows : saccharose 45 per 
mt, butter fat 40 per oent, casein 5 per oent, mar- 
dte 5 per cent, salt mixture 5 per cent (Channon?). 
Extracts of spleen, brain or liver prepared in 
cactly the same fashion and fed in the same manner 
ere generally without effect or very much weaker 
iver) than those of pancreas. No uniform differences 
t fat and sugar content of the blood or in the exere- 
on of total acetone bodies were observed as between 
3ntrol rate and rats treated with extract. If the 
aantity of acetone bodies is assumed to be a measure 
f fatty acid oxidation, it-must be concluded that 
1e pancreatic extract under consideration is without 
fect on fat oxidation. This conclusion is supported 
y the fact that in the two te of longest 
uration, no leas body fat was found in rate treated 
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with pancreatic substance than in the control animals. 
The weights in the treated animals were in general 
better maintained than in the controls. 

As regards the second ion, it can be stated 
that in conjunction with the decrease of fat content 
of the liver of treated animals no increase of glycogen 
content could be established in our brief experimenta, 
so that for our conditions at all events the antagonism 
between fat and glycogen in the liver does not exist. 

ts in this connexion extending over longer 
periods will be later. 

It is clear that the rat method possesses great 
advantages in the investigation of the pancreatic 
substance. This substance could not be demanstrated 
in the outer medium after extended dialysis through 
parchment membranes. Positive resulte could be 
obtained, however, after a brief period of dialysis 
through ‘Cellophane’ and cuprophane. A strongly 
positive effect is obtained with pancreas autolysate. 
It is not quite clear as yet, however, if this affect 
is absolutely specific. The question whether the active 
principle in pancreas is choline (Best) has to be 
clarified. The fact that the quantity of cholme 
necessary according to Best could not have been 
contained in the quantities of extract fed by us is 

i this conclusion, &s is also the ineffectiveness 
extracts of the other organs mentioned. Moreover, 
choline is adsorbed by Lloyds reagent and can be 
eluted by barium hydroxide. These tests failed with 
ic substance under consideration. 
the experimenta here reported had been 
concluded, & pe was published by Eaton M. 
MacKay‘, in which the rat method for the demonstra- 
tion of the action of pancreas on liver fat was used. 
His results are consistent with ours. 
B. Suapmo. 
E. WERTHEIMER. 
Laboratory of bkn pem Physiology, 
Hebrew University, Jerusalem. 
Bept. 10. 


NM Ohaiko£t, J. Biol. Chem., 108, 201 (1035); 119, 


an Prohaska, L Mijs Tos, IL P.. Amer. J. 
Physiol., 110 13 (1630) ; 117, 5): 917. 166, 17 175 (1086 

? Channon, H. J., and Wilkinson, H., Boden. J.A: 1008 (1935): 
“MacKay, H. M, Amer. J. Physiol, 119, 783 (1037). - 


Specific Action of Ferricyanide on ZHrobic Glycolysis 
of Tumour Cells 

Ir has been found? that ferricyanide (10-* mol./litre) 
stops arobic glycolysis of mammalian tumour cells, 
but it does not affect anarobic glycolysis of any oell 
in mammals. In this respect, ferricyanide differs 
fundamentally from all other substances which have 
been found to check glycolysis (fluoride*, monoiodo- 
acetic acid’, glyoerio aldehyde‘). 

Ferricyanide is reduoed by tumour cells, probably 
combining with and inactivating some part of their 
glycolytic system. The action of ferricyanide outlasts 
the time of ite application: tumour oells once de- 
prived of their srobic glycolysis by ferricyanide do 
not glycolyse srobically for many hours if kept in a 
medium no longer containing ferricyanide. 

In order to find out whether the action of ferri- 

would be restricted to glycolysis of tumour 
cells and thus be i ts were done with 
medulla of kidney, which his been found’ to be 
the only normal mammalian tissue with “wrobic 
glycolysis. Rat, cat and guinea pig kidneys were 
used. Tono. eee did ferrioyanide cheok. dho:sicetus 
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glycolysis of kidney medulla; in some experimenta 
srobic glycolysis was even stimulated slightly by 
ferricyanide. Glyoerio aldehyde, on the other hand, 
was found to inhibit both smrobio and ansrobic 
glyoolysis in kidney medulla as it does ın tumours‘. 
These experimenta (see Tables 1 and 2) were carried 
out with O. Warburg’s manometric method’, the 
resulta being controlled by chemical determination 
of laotio acid'.. ` 


POTANEIUM FHRERIUYANIDE 















































Ferricyanide thus seems to act exclusively and 
specifically on ssrobic glycolysis of mammalian tumour 
cells. 


BauNo MenpDar 
F. Sresurrz. 
Department of Medical Research, 
s Banting Institute, 
University of Toronto. 
Sept. 17. 


Ew B., Angew. Chemis, No. 2 (1983). Amer. J. Canosr, 
99, No. 3 (10387). ici D 

* Dickens, F., and Bimer, F., Biechem. J., $3, 986 (19029). 

* Lundsgaard, H., Biochem. Z., 817, 102 (1030). 

*Mendel, B., Kin. Wohnschr., 8, 169 (1029). 

ug P., Keller, W., and Brehme, Th., Biochem. £., 900, 
356 


“Dickens, F., and Weil-Malherbe, H., Bieohem. J., 30, 659 (1936). 
UW fiar: eee ea GE Tomoan: (Oui ble and Cos 


| London, 1 
* Mendel, B., and Goldscheider, T , B:oohem. Z., 104, 163 (1925). 


Mendel, B., Biochem. X , 808, 300 (1028). 


CEstrogenic Activity of some Hydrocarbon Derivatives 
of Ethylene 

Ix an earlier’ preliminary communication!, we 
reported the activity of some substituted derivatives 
of ethylene including the hydrocarbon diphenyl 
ethylene (stilbene). Before making any further 
publication, we decided to investigate other hydro- 
carbons of the same series as extensively aa possible. 
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Robson and Schinberg*, however, have since report: 
the activity of triphenyl ethylene, and as these worke 
made no referenoe to the communication in whi 
we initia this series of cstrogenic substances x 
feel that the full publication of the series now cot 
pleted yall be of interest. The following table shox 
our results. 


Dose Percenta 

Substance (mgm.) Poutv 
Styrene. 100 mi 
Propenyl benzene . 100 Nil 
Bülbene .. ya * 25 100 
a : a-Dipbeny! ethylene 100 Au 
Triphenyl ethylene 10 100 
5 50 

Tetraphenyl ethylene... ] 25 Nil 
a: £-DI-I-naphthyl ethylene 7 25 Ni 
a-Methy! stilbene .. A 25 Ni 
a: y-Diphenyl pyiene : 25 Nu 
f-Methyl-a : propylene 25 Nil 
a . É-Dipheny! butadieno ki 25 100 


The long duration of œstrus and the induction « 
mating are usually associated with this type of con 


Working with substances supplied by u 
eese aiid Krarup’ have demonstrated matm 
instincta of high degree in the ovariectomized `m 
and enhanced spontaneous muscular activity, whil 
Wolfe* has shown that- our substenoes are capab 
of preventing the development of castration cells } 
the anterior lobe of the pituitary. 

E. C. Dopps. 
M. E. H. FrrzaHBALD. 
. War Lawson. 
Courtauld Institute of Biochemistry, 
Middlesex Hospital, W.1. 


Oct. 18. 
1 Dodds, H. O., and La W., Narcan, 180, 627 (1 
1 Robson, J. M , and Bebonberg, A. NATURE 140 ibe 
. A. AL, and Krarup, N. B., Dei by Gee Pi 
., Biol Med. 
i Wolfe, J. M., Amer 


Dust Control in Industry 


IN & recent letter! Prof. H. V. A. Briscoe an 
collaborators report on some work done in connexio 
with the solubility of z and other dust 
Speculating on the practical mdications of the: 
results, they suggest that ‘admixture of a dust suc 
as that of fresh cement . . . might well serve t 
mitigate the effects of dangerous (that is, silicosy 
producing) dusta”. 

While the suggestion is not sufficiently oonoret 
to afford ground for a fruitful discussion, we a: 
nevertheless curious to learn whether the autho» 
contemplate the possibility of entirely supplantin 
present unproblematical methods of silicosis prever 
tion by others mvolving the increase of A 
dust concentrations. ~ We venture the followin 
trivial, but apposite, remarks. 

The known positive method of preventing th 
onset of silicosis among those engaged in dusty trade 
ig to remove the dust from the am they breath: 
This can be accomplished either by obliging a 
persons working in & dusty atmosphere to wee 
adequate filter masks, air-supphed irators and th 
like, or to suppress the dust i The forme 
method, although cheaper, possesses many obviou 
disadvantages, including the difficulty of enforce 
ment, and should be superseded wherever practicab? 
by the latter. Of course, the reduction of dust con 
centrations to an &beolute zero is umpossible, for boti 
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hgineering: and economic reasons." Fortunately, 
owever, in & great majority of cases their reduction 
o a hygienically satisfactory level is quite feasible. 
n fact, it is safe to say that if funds and engmeermg 
alent were as readily available for dust suppression 
wa health measure as they are when it becomes a 
(uestion of protecting an article in process of manu- 
acture from injury by dust, silicosis would soon be 
f historical interest only. 

The are well known: essentially they 
ongist m the eontrol of dust at its sources by means 
if properly designed and adequately ventilated 
ioods and enclosures. The expenditures involved 
ire moderately high, but not inordinately so when 
'omparison is made with tlie annual costa of silicosis 
sompensation, or with the benefits to be achieved. 
Chesae benefits include, besides the safeguarding of, 
walth, many of an intangible but none the less real 
turo. Almost invariably the brighter and cleaner 
»onditions which follow a serious programme of dust 
slimination are reflected in increased interest and 
ficiency on the part of the workers. Fundamentally, 
lust is an asset in no industry : we have yet to meet 
he plant manager, however resistant to the invasion 
X new and expensive ideas, who would assert that 
t was. Lees, not more, dust is desirable from every 
imt of view. i 

For a number of years public health authorities, 
nsurance companies and gimilar bodies have been 
vaging an active campaign aiming at the suppreasion 
f dust in industry. They have been met half-way 
yy the more progreasive seotions of industry. The 
wlvoeacy, in other quarters, of an opposite policy 
aight, however, seriously retard the campaign among 
he laggards. 

' J. D. Lzrrcn. 


L. B. LEFPARD. 
: Engineers, 
Division of Industrial Hygiene, 
Ontario Department of Health, 
‚Toronto. 
Sept 2. 


Havine been invited to comment on the foregoing 
letter, I would first say that I am entirely in sympathy 
with rte main thesis : a plea for the su ion of 
langerous dusts by all known means. Unfortunately 
the authors’ enthusiasm for dust suppression leads 
them to damage a perfectly sound case by overstate- 
ment.' They seem, indeed, almost to imply that 
silicoais can be so completely and satisfactorily 
prevented by masks and ventilation that the investi- 
zation of its cause and cure is superfluous. 

There are numerous cases, typically in mining and 
quarrying, where the suppression of dust to anything 
approaching a safe level is extremely difficult. More- 
over, as the authors admit, “the reduction of dust 
»onoenbrations to absolute zero is impossible", and 
the whole tendency of our recent work is to show 
that the finest fraction of active dusta, which is the 
most difficult to suppress, is by far the most dan- 
gerous. It is possible, therefore, that reasonably 
good ventilation, and still more the wearing of masks, 
may give & false sense of security. 

In these circumstances I am unrepentantly keen 
to find out why dangerous dusta are dangerous. The 
fact that some dusta are safe, m the sense that they 
quite certainly do not cause silicosis even where 
workers are continuously subjected to relatively high 
concentrations, is clear proof that the dangerous 
dusts must differ from them m kind and possess 
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certain chemical properties wherem their danger lies. 
Knowing what I know, I would cheerfully work for 
years in cement dust at a concentration of 10 or 
20 mgm. per cubio metre, but I would not willingly 


' work a month in flint or felepar dust of one tenth 


that concentration. 

It seems obvious, therefore, that it is likely to be 
advantageous to add to a dangerous dust any material, 
sohd, liquid or gaseous, which can be proved to 
eliminate or even to minimize ite dangerous properties. 
Whether the total concentration of dust is thereby 


 moreased is a point of quite minor importance. 


Our general findmgs in the matter of active duste! 

have speedily been confirmed by the very interesting 
results recently published by oertain Canadian 
workers?, who have not only succeeded, where others 
have failed, in producing silicosis in small animals by 
subjecting them to freshly produced (live) dangerous 
dusta but also have shown that the addition of 
aluminium powder to these duste makes them much 
leas liable to produce silicosis. ‘ 
. While I y differ from these workers in 
holding that much remains to be done before any 
definite recommendation may properly be made 
about preventive measures, ib is, in my view, now 
proved that the study of the qualitative properties of 
dusts will yield valuable resulta, and we must be 
prepared, in due time, to follow without prejudice 
wherever the new knowledge may lead. 


H. V. A. Baisoor. 
Imperial College of Science 
and Technology, 
London, 8.W.7. 
Oct. 6. 


1 Warvnn, 189, 763 (day 1, 1087). 
D H. V. A, Matthews, J. W., Holt, P. Y., and Sanderson, 
Tas. Min. end Ma , Apri, 1987; Juno, 1087. 

, J. J, Robson, W. D., and Irwin, D. A. Oenadnen Aled 
Assoc. J., 87, 1 (July, 1987). 


Designation of "the Time-Space Continuum" 

CoxBROUBS language is the enemy of thought. If, 
as seams likely, the above quadri-verbal septa- 
pedalion vocable is to remain a centre of interest and 
discussion, 1t needs a handy name. 

To this end let authorities bend their fancy and 
devise a crisp word symbol for the thought. Could 
this be on the agenda of any learned society? I 
doubt it. It is the normal job of mathematicians to 
decree that a simple symbol shall represent a com- 
plex; for they know well the advantage of this 
procedure. Shall the ordinary man be deprived of 
similar aids ? 

The new name would no longer need to be wedded 
to the indicative article ‘the’. Just as we say ‘time’ 
or ‘space’ we would say, no ‘the time-space con- 
tinuum' but ‘tispacan’, or ‘espatem’, or whatever the 
name is. My own ing is for ‘spatecon’; but 
no matter what the word is so it be short. 

MusnvxN O'GoRMAN. 

The Athenssum, 

Pall Mall, 8.W.1. 

Sept. 18. 


Hyperbolic Space 
Ix Natunm of October 9, 1937, under the heading 
‘Red shifts and the Distribution of the Nebule", 
there is repeated a statement of Dr. Hubble’s to the 
effect that hyperbolic space of negative curvature 
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leads to a distance-distribution of nebule which is 
contrary to observation. It is, however, well known 
that the distenoes of nebule are in no sense ‘observed’: 
they are defined by means of theoretical formnule in 
terms of the observed apparent magnitudes of the 
nebuls. Moreover, the definitions vary with the 
ao of distancemeasurement envisaged. Dr. 

ubble’s statement is, therefore, only true if (a) we 
accept bis particular definition of distance in terms 
of apparent photographic magnitude, and if (b) we 
also accept his identification of this distance with a 
certain one of the quantities figuring as ‘distance’ in 
the model universes of general relativity. 

In a detailed investigation, to appear shortly in 
the Zetischrifi fur Astrophysik, I have shown that, 
by retaining (a) and rejecting (5), all Dr. Hubble’s 
observational formule are in complete accord with a 
hyperbolic space of infinite extent. His two alterna- 
tives, namely, that we must abandon either the 
homogeneity of the nebular distribution or the 
expansion of the universe m order to obtain a satis- 
factory interpretation of the data, do not, therefore, 
exhaust the possibilities. Both homogeneity and 
pc el be retained provided that we modify 

. Hubble's theory of ‘distance’. 


G. C. MoVrrrm. 


King’s College, 
London, W.C.2. 
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A Cosmic Ray Burst at a Depth equivalent to 800 m 
of Water 

UNDER the above title we announced in NATURA 
the results of our measurements in & railway tunnel 
in which we observed a burst of the size of about 10' 
ions at an equivalent depth of more than 800 m. o 
water. In the note, however, we regret to have mad: 
the followmg stetement, which we should like her 
to withdraw : 

“Both Kolhorster and Corlin* made measurement: 
with an ionization chamber down +0800 m. water. 
equivalent underground. — The cosmio ray intensity 
assumed to be zero 
From the above resulta, however, we see that there 
still remains & very small part even at this depth.” 

The fact is that Kolhorster* published, contrary 
to our statement, the results of his 
measurements by means of the coincidence method, 
which is independent of any residual ionization. 

Y. Nisa. 
O. Isar. 

Cosmico Ray Sub-Committee of the Japan 

Society for the Promotion of Scientific Research, 

Institute of Physical and Chemical Research, 

Tokyo. 
Sept. 24. 


1 Nahina Y. MORTE "ua edu 
* Kolborstar, W., Sis. Preuss 
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Points from Foregoing Letters 


Peor. R. Gonpeamwrpr describes two cases of 
Spontaneous mutations in Drosophila cultures in 
which three well-known mutenta, and possibly five, 
were produced by intra-chromosomal rearrangement. 
The observed mutations, the author states, do not 
agree with the theory postulating the existence of 
genes or gene mutations ; he would explain mutations 
as due to changes in the ‘correct o ' within the 
chromosome chain, without attaching particular 
characters to special regions of the chromosome. 

A table and graph comparing the ionization pro- 
duced in various gases by cosmic rays and by gamma 
rays from radium O, are submitted by J. Juilfs. The 
ionization is directly proportional to the density of 
the gases only in the case of the more penetrating 
ooemio rays, and this fact may serve to 
between such ooamic rays and the leas penetrating 
gamma rays. 

for X-ray spectrum 
. F. de Jong, who pointe 
out & number of advantages resulting from the use 
of a cylmdrical in place of a conical camera. 

Using & thin (2 mm.) paraffin layer as ‘scatterer’ 
80 as to obtain a beam of neutrons distributed more 
uniformly over the energy spectrum, C. Y. Chao and 
T. H. Wang have measured the induced radioactivity 
in silver, rhodium and bromine. Accepting certain 
approximate values for the cross-sections of their 
nuclei, the authors calculate the spacing of the 
reson&noe neutron levels in the nuclei of those three 
elements. 

in colour produced in & light-coloured dog- 
fish by mjection of pituitary extract are described in 
detail by D. R. Barry. 

Dr. "H. H. Pfeiffer discusses the possible nature of 
the forces acting on chromosomes during mitotic 


division, and states that in the case of the, nucleus 
of mesenchyme cells of Salamander embryos, culti- 
vated tn viro, distinct spindle fibres with 

double refraction arise through the action of a weak 
mechanical infiuence on the protoplasm. 

Prof. O. Stern suggesta a method by means of 
which it may be decided whether or not end producte 
of genic reactions within the nucleus can exert ap 
inftuenoe upon the cytoplasm prior to the breakdown 
of the nuclear membrane at mitosis. 

B. Shapiro and Prof. E. Wertheimer state that, 
in the rat, excessive liver fat of nutritional o can 
be removed by admmistration of alooholic extract 
of pancreas. The treatment does not lessen the body 
fat, does not increase the acetone body excretion in 
the urme and does not change the Pseud of fat or 
Sugar in the blood. No sntagonism between liver fat 
and liver glycogen was found in these expermnente. 
The effective principle seems to be speoiflo to pancreas. 

Further experiments by Dr. B. Mendel and Miss F. 
Strelitz show that potaserum ferricyanide, which 
stops the transformation of glucose into lactic acid 
(glyoolysis) in the presence of air by tumours, does 
not t this from taking place in kidneys ; 
the mhibitive effect af the ferricyanide appears to be 
specific for tumours. 

A number of ethylene derivatives have been tested 
for csetrogenie activity by Prof. E. C. M. E. H. 
Fitzgerald and W. Lawson. In addition to stilbene 
and triphenyl ethylene, diphenyl-butadiene has been 
found to affect the mating instinote of rate from 
which the ovaries had been removed. 

Dr. G. 0. MoVittie pomts out that the distribution 
of spiral nebule can be interpreted in terms of 
hyperbolic space provided that some modifloations 
are made in Dr. Hubble’s theory of distance. 
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~ "Research Items 


Paleolithic Succeasion in England 


Mz. T. T. Parmmaon has inaugurated a study of 
the lithic succession in England with an exam- 
ination of fiffds at Barnham Bt. Gregory (Proc. 
Prehist. Soc., 8, 1; 1937). ` This site, a pit from 
which brick-earth has been dug, is situated in a 
smal shallow valley running parallel to the Little 
Ouse nedr Cambridge. It was discovered in 1983, 
but implements had been found there previously 
on several occasions in’ the brick-earth. The imple- 
ments now under consideration are found in the 
gravels and sands, with intercalated beds of clay and 
silt, in all more than sixty-four feet deep, which 
underlie the brick-earth. Coups de poing were found 
in the brick-earth, three feet above the gravel surface. 
In the implements, six industries, five from the 
gravels, are distinguished by geological horixon, state 
of wear and platination, and logy. Industry A 
the earliest, is heavily rolled battered and doeply 
patinated. It is found at depth in the gravels, 
whereas the others are confined to the ‘ayer. 
Tee e Gaede by ndr dn 
the gravel and their patination and wear. Both A 
and B have suffered-from the effecta of soluftuxion. 
The sixth industry comes from the brick-earth and 
is easentially Acheulean, whereas the earlier gravel 
industries are flake implementa. More than 1,500 
implements have been taken from: pages ok as 
from those of tabular flint and rejoote 
at Bernham is a series of industries showing 
progreasive development along indigenous lines un- 
EE ea contact with other cultural 
seas pec ra onga neither to Olactonian nor 

oisean; and it is suggested that it be 
Palled ihe. Bamüsm Sequanos of the Clastoniat. 


Origin of Tuberculosis and Nature of the Tubercle Bacillus 


TusmRouLosw in man and animale is almost 
by infection 


with a bacterium, the tubercle bacillus. 
Prof. J. Tissot, professor of hysiology in the 
Muséum national d'Histoire erurells , Paris, combets 


this view in an elaborate histological study of tuber- 
culous tissues ("Constitution des Organismes, Ani- 
maur et Végétaux: Causes des Maladies qui lee 
Atteignent". Vol. 2, Cause et Nature de la Tuber- 
culose. Paris, at the Muséum, 7 Rue Cuvier: 1936). 
He maintains that the tubercle bacillus is not & 
rod-shaped organism (bacterium), but is a dumb- 
bell-shaped structure derived from embryonic cells 
in the tuberculous nodules. Tubercle bacilli, 
according to his view, are the mitochondria of these 
cells, and so-called cultures of tubercle bacilli are 
in reality cultures of these mitochondria. Prof. Tissot 
believes that he bag established the fact that tuber- 
culosis develops spontaneously in the individual, 
and is not usually the result of contagion. He 
does, however, speak of the ‘tuberculous mito- 
chondria’ as being & virus, and it is not olear from 
his monograph in what manner he considers cultures 
of the so-called tubercle bacillus of the bacteriologist 
acb in inducing tuberculosis, as they oertainly do, 
when inoculated into a susceptible animal. 


Embryology of the Ferret 


Ix a previous paper, W. J. Hamilton dealt with 
the early development of the ferret from fertilization 
to the formation of the prochordal plate. A recent 
communication (Trans. Rou. Soc. Edin. 59, (1), No. 5, 
1937) carries on the investigation from that point 
up to the formation of the notochord and the meso- 
blast. The work is based on a full series of blasto- 
derms from the appearance of the primitive streak up 
to the formation of seven somites, and in the inter- 
pretation the experimental work on Amphibia and 
Aves has been taken into consideration. The meso- 
blast differentiates from the ectoderm at the hinder 
end of the disk and no contributions are made to it 
by Henson's knot, the notochordal process or the 
prochordal plate. The anterior end of the differentia- 
tion of the primitive streak ceases when Henson's 
knot appears & short distance in front of it and there- 
after it only grows by additions at ita hinder end. 
The downward growth of Hanson’s knot fuses with 
the underlymg endoderm. 


New Species of Mysidacid Crustaceans 
Pror. WanrEkR M. 'TarrTHBsALL describes some 
interesting new mysids ('*Reporte on the Collections 
obtained by the first Johnson-Smithsonian Deep-Sea 
n to the Puerto Rican Deep’. Johnson 
Fund. Smithsonian Miscellaneous Collections, 91, No. 
26; 1987. Pub. 8418). In addition to the new 
species, the rare Lophogaster longirostris, L. spinosus 
and Petalophihalmus oculatus are recorded. A key 
is given to the species of the genus P. 


aralophogaster 
' and & new species P. atlantious added, which differs 


from P. glaber, the type of the genus, in the eyes, 
antennal scale, rostral plate and telson. AJ these 
Atlantic species are closely related, and it 6a 
que whether P. macrops described by Colosi 
the Red Sea may not be a young form 
of P, glaber. Gastrosacous johnsoni n.sp. is peculiar 
in ifs male pleopods, which are very distinctive, 
canedially those of the second and third pairs, 
and at once distinguish the species from all others 
of the genus, the females differing only in minor 
characters. 


Asiatic Flower-Birds and Amencan Bird-Flowers 

In the warmer regions of Afrioa, Asia and America, 
arg dnd are pollinated by birds. In America 

bi visiting the flowers are mostly humming 
birds which hover as they drink the nectar; in Asia 
the birds olimb over the branches and extract the 
nectar when in & or sitting position. W. L. 
Van der Pijl has therefore spent some time 
the efforts of the sun birds (Nectarmiids) and white- 
eyes (Zosteropide) to visit American bird-flowers 
introduced into Java (Ann. du Jard. Botanique de 
Buitenzorg, 48, Pt. 1; 1987). The original 
must be consulted for details; but, as b be 
expected, though often visited by the birds, most of 
these flowers remain sterile; m many cases the 
calyx or corolla tube has bean punctured to enable 
access to be obtained to the nectar. 
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Insolation and Relief 

Tma indirect importance of relief in mountain 
regions in determining the distribution and intensity 
of sunshine on different slopes is demonstrated for 
selected alpine valleys in Switzerland and Austria 
in a monograph entitled “Insolation and Relief" by 
Miss A. Garnett (Publication No. 5. The Institute 
of British phers, 1987). From values aasessed 
for sun altitude and direction, valley azimuth and 
degree of slope, maps and graphs are constructed 
for the two solstices, the equinoxes and days in early 
and late summer. The features which they portray 
are correlated closely with fleld studies giving details 
of land utilization, upper. limite of crop production, 
and the distribution of permanent settlements. The 
resulte suggest that long duration rather than high 
intensity of insolation is the factor of most impor- 
tance geographically, both in determining the upper- 
limite and distribution of cereal cultivation and the 
position of permanent winter settlementa. It is also 
shown that at some seasons of the year ubac (north- 
Pent) Pop iM aro ganar be uiped io. Lave 
low duration of sunshine, in actual fact may have a 
longer duration than the adret (south-facing) slopes, 
notably in the critical periods of early and late 
summer. This helps to explain what otherwise seems 
to be an unusual distribution of habitations and of 
cultivations in the valleys selected for study. 


Crust Displacements in Japan 

Sears of re-levellings recently made in Japan 
show that, in many districte, chronic crustal de- 
formations are now taking place. In order to study 
the connexions between such movements and the 
occurrence of earthquakes, revisions of the levelling 
have been made in various parts of the country, 
and especially m 1986 in the southern island of 
Kyüshü. A comperison between these measurements 
and those made, for the most about forty years 
ago, has been made by Prof. N. Miyabe, to whom we 
are indebted for muoh useful work of the same 
nature (Proc. Tokyo Imp. Acad., 18, 257—260 ; 1987). 
The island is almost bisected by an east-west line 
between Udo and Nobeoks. -In the northern half, 
the general movement is a tilting of the crust towards 
the north, the northern end having subsided relatively 
by about 7 in.” To the south of the median line, from 
Udo to Minemata, the crust has risen as a whole, 
but, to the south of the latter place, the displace- 
ments show marked fluctuations, so that the curve 
Te ting them consists of segments of Imes. In 
Pn. eerie. the movements recorded are those of 
crust-blooks rather than of the island mass as a whole. 


Potential of the Iodine Electrode 

~ Tma normal potential of the mercury-mercurous 
iodide electrode, previously known only by eelqula- 
tion, has been determined by R. G. Bates and W. C. 
Voeburgh (J. Amer. Chem. Soc., 59, 1188; _1987). 
The oell consisted of & mercury-mercurous iodide 
electrode, with electrolytes of potassium iodide and 
hydrochloric acid, or potasium iodide, acetic acid 
and sodium acetate, combined with a h 
electrode. The m.m.r. values were extrapolated by 
an equation involving the activity coefficient of 
hydrochloric acid. In & second series of cells the 
electrolyte consisted of potassium iodide, sodium 
acetate and acetic acid, and the extrapolation now 
involved the molality of unionized acetic acid. The 
two sete of values were in good agreement, extra- 
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polation to infinite dilution giving the value H°, = 
—0-0405 volt. By combining this with the value ol 
the electromotive force of the cell consisting of lead 
amalgam, lead iodide, mercurous iodide and mercury, 
& value for the normal potential of the iodine electrode 
could be calculated. This was found to be °w = 
— 0:5356 volt, in better agreement with the value given 
by Lewis and Randall, namely, —0-5357 volt, than 
that in the International Critical Tables, —0-5345 volt. 


The B-rays from Lithium and Boron Isofopes 

Tum redio-elementa *Li and 1*B, obtained by bom- 
barding hnthium and boron with fast deuterons, give 
B-r&yB with energies up to 12 million volte. D..8. 
Bayley and H. R. Crane (Phys. Rev., 52, 604) have 
investigated the limits of these 
and J. T. Turin and H. R. e (îbid., 610) have used 
the elementa as a source in & study of the energy loes 
of energetio electrons ın lead and carbon plates. The 
B-rayB were investi by a oloud-chamber in a 
magnetio field, the target being bombarded with 
deuterons immediately before the expansion. Both 
f-ray spectra have by inspection upper limits at 
12-0+0°6 Mev. Smoe the masses of the atoms 
involved in the formation and disintegration of "Li, 
11B, are known, the spectra may be used for i 
the validity of the theoretical formule of Fermi 
of Konopinski and Uhlenbeck for the shape of the 
upper limit. The question is complicated by the 
fact that protons are produced with unknown energy 
in the formation of "Li and 1*B; but i 
indirect evidence for the energy of these particles 
from the excitation functions, it is found that the 
Konopinski-Uhlenbeok theory gives considerably too 
high extrapolated values for the maximum energy of 
B-emission. The energy loss of 8-particles up to 
1I Mev. going through carbon is in good agreement 
with the Bethe-Heitler theory, the loss in lead is 
more than 50 per cent greater than predicted, but 
much of this difference is to be accounted for by the 
scattering of the electrons in the lead, which causes 
the path in the metal to be considerably greater 
than that directly measured. P 


Physical State of Jupiter’s Atmosphere 

ABOUT three years ago, Dr. H. Jeffreys suggested 
that Jupiter was composed of a rocky core surrounded 
by & thick layer of ice, the latter being covered by 
an atmosphere with a depth of more than 0,000 
kilometres. Mr. B. M. Peek (Mon. Not. Roy. Astro. 
Soo., 97, 8, June 1987) suggesta that such an atmosphere 
cannot exist, his method being an exammation of an 
adiabatic model, an isothermal model, and finally an 
intermediate model which is & compromise between 
the first two. For the purpose of numerical evaluation, 
in the adiabatic and isothermal models the atmo- 
sphere 18 considered to be methane, and in the case 
of the intermediate type different proportions of 
hydrogen and methane are taken, preasure- 
depths curves are drawn which show the depth at 
which the solid state is reached. If the atmosphere 
were composed of pure methane, this depth would 
be only about 85 km., and if "ho adeptos, t it would 
be 270 km. Whatever model be ado the depth 
of the atmosphere is probably limited to about 1 per 
cent of the radius of the planet. Mr. Peek directs 
the attention of meteorologists studying Jupiter to 
the fact that great densities are rapidly attained in 
the atmosphere, which would almost i lose 
ita familiar characteristics below a depth of 25 km. 
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Science News a Century Ago 
Kew Gardens i 


Tum botanio gardens at Kew were founded by 
Princess Auguste, mother of George III, who began 
the formation of an exotio garden in 1759 with 
William Aiton (1731-93) as gardener. The small 

in the were by Sir William 
Chambers in 1760-62. From 1772 until 1819 the 
gardens were under the care of Sir Joseph Banks. 
After his death they were neglected, and on October 
31, 1837, The eir lished & communication 

“From a ', directing attention to the 
state of the I RD ee Qu pee 
ment at Kew-gardens", said the writer, '"&ppeers to 
be the adherence to a system of niggardly expense 
and exclusiveness. There does not appear to have 
been the slightest progress in improvement for many 
years; the old conservatories and hot-houses seem 
eee ede eee te ee 
tion; everything looks dingy and dirty 
are not sufficient parsons in the grounds to attend 
properly to the cultivation; it is understood that 
nine or ten men is the whole strength of the establish- 
ment, to look after the botanical-garden and also the 
‘Arboretum’, which two divisions it is believed cover 
nearly six acres of ground. . . . It may as well 
be mentioned, that a little re would not hurt 
one or two of the temples in t 
ora Oud due be ute di xL IE dd con of 
water, once called the lake, but now an unseemly 
pond, were emptied of its mud and filth, or quite 
filled up." 

The gardens were rescued from this state of neglect 
by the work of Bir William Jackson Hooker (1786— 
1865), who was appointed director in 1841. 


Ths Civi Engineer and Architect's Journal 

In October 1837 appeared the first number of the 
above monthly journal. In the prospectus printed 
in the first number, it was stated that the journal 
would contain descriptions and particulars of im- 
portant buildi manufactorics, warehouses, rail- 
ways, docks, bridges, piers, harbours, canals, rivers, 
water-works, gas-wo: mining, steam 
navigation and machinery, with notices of 
the transactions of British and foreign societies, new 
inventions, patente, books, parliamentary proceedings 
and “such other useful information connected with 
the Profession as may make it a work of general 
reference", The journal was published at 6d. a 
copy. 1 


The Zoological Society 

AT a meeting of the Zoological Society held on 
November 2, 1837, attention was directed to the 
falling off of the receipts for admission to the , 
and suggestions were n 
further attractions. Mr. Vigors, M.P., suggested that 
a suspension bridge should be built to communicate 
with the grounds of the on the opposite side 
of the Regent’s Canal and bends should be 
introduced occasionally. In to the discussion 
the chairman, the Rev. Dona E. F.R.8., said the 
Council had appointed committee to report on the 
Cen Wan Ie Ged Mipodpes Vee 
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Uxo the above heading, Ths Times of November 
8, 1837, said: ‘Yesterday being the first day of 
term these lectures commenced in the lecture-room 
over the east side of the Royal Exchange, when Dr. 

gave the first of his course on physio. The 
number of the auditory was 35 or about 
hal the number to which the room oould afford 
accommodation, and which being greater than on 
previous occasions ia to be attributed to the greater 
additional interest felt by the inbabitants of the 
city on the subject of this endowment from the steps 
which have recently been taken to render it more 
public and useful. The subject chosen by the learned 
lecturer was the history of medicine.” 

Dr. Henry Herbert Southey (1783-1865) was the 
younger brother of Robert Southey, the poet. He 
was physician to both George IV and Queen Adelaide. 
He was appointed to the chair of physio in Gresham 
College in 1834. 


Baron Alibert (1768-1837) 

' Jman Lour ALIBMRT, the founder of modern 
dermatology in France, was born on May 26, 1768, at 
Villefrenche-de-Feouergue in the Aveyron department 
of France, the son of a magistrate. He studied 
medicine in Paris, where his teachers were 
Pinel and Bichat, and in 1799 with & 
remarkable thesis on pernicious fevers, of which 
several editions were published. His rise in the 
profession was very rapid, as two years after 
qualification he was made assistant physician and 
in the following year full physician to the Hôpital 
Samt-Louis, which he made the Meoca of dermato- 
logiste throughout the world. In addition to several 
books on diseases of the skin, of which the most 
i t was published in parte betwben 1806 and 
1814, and in which coloured plates appeared for the 
first time in the history of dermatology, Alibert 
deserves recognition for his works on therapeutics, of 
which he was the first professor in the Paris faculty, 
and a monograph on hydrology. He also won the 
Montyon prize for & work entitled “Physiology of the 
Pasaions", which was translated inta German and 
Spanish. He was the ient of many honours both 
Mi nene and ad, He V DIS QM to Louis 
XVIII and Charles X, who created him a baron. His 
death, due to canoer of the stomach, took place on 
November 4, 1887. 


Schónbein and Faraday 

Ix a long letter to Faraday dated November 5, 
1837, Schónbein said : ‘The french papers have been 
talking for some time about a discovery (said to 
have been made by & certain Mr. Sorel a Frenchman) 
which if it should turn out to be something more 
than & mere news-papers' invention, would be indeed 
a most wonderful thing. By dint of god knows what 
sort of substance, the news-papers call it voltaio- 
powder, Mr. Sorel is said to be able of changing Iron 
and any other readily oxidable metal such as to 
give them (with regard to their chemical bearings to 
‘oxigen) the properties of the precious ones. Such 4 
discovery, of course, cannot be made in our days 
without being turned to practical advantage and so, 
indeed, the papers tell us, that Mr. Sorel is going to 
enter into with the well-known Mr. 
Cookerilllin order to make use of his discovery in 
the large establishments of the latter gentleman." 


University Events 


CAMBBRIDGBN.—HR. L. M. Synge, of Trmity College, 
pes Pee OAE eDi W; Levy studentehip 
in bi 

The following grante have been made from the 
Balfour Fund: £50 to Dr. D. G. MaoInnee for 
research on Tertiary and Quaternary fossil Mammalia 
of the Rukwa Basin; and £25 to H. W. Liesmann 
for research at Naples on animal locomotion. 

The degree of master of arts has been conferred 
upon Prof. T. Dalling, profeasor of animal pathology. 

In accordance with its usual practice, Trinity 
College announces the offer of a research student- 
ship open to graduates of -other universities 
who propose to go to Cambridge in October next 
as candidates for the degree of Ph.D. The value 
of the studentship may be as much as £800 & year 
if the pecuniary circumstances of the successful 
candidate require so large a sum. Candidates must 
not have reached the age of twenty-six years before 
May 1, 1988. Trinity OoN also offers, as usual, 
Dominion and Colonial itions to students of 
Dominion and Oolonial universities who wish to go 
to Cambridge next October as candidates for the 
degree of B.A., M.Litt., M.8o., 
exhibitions are of the titular value of £40, but the 
College Counoil has power to award an additional pay- 
ment. A candidate for a studentship or exhibition 
should apply through the principal authority of his 
university, and his application should reach the 
Senior Tutor (from whom further particulars may be 
obtained) by May 1, 1988. 


Lasps.—tThe title of emeritus professor has been 
conferred upon Dr. G. W. Watson, formerly professor 
of medicine in the University. 


Lonpon.—Mr. T. O. Stamp has been appointed to 
the University readership in bacteriology tenable at 
the British Postgraduate Medical School. Since 
1933 he has been lecturer in bacteriology at the 
London 8chool of Hygi and Tropical Medicine. 

Dr. A. R. Todd been appointed as from 
October 1 to tbe University readership in biochem- 
i tenable at the Lister Institute of Preventive 
Medicine. Since 1936 he has been an assistant m 
the Biochemistry Department of that Institute. . 

The title of reader in zool in the University 
has been conferred on Mr. H. R. Hewrer, in 
of the post held by him at the Imperial College of 
Science and Technology. 

The title of emeritus professor of plant physiology 
Se i od stai on Prof. V. 
Blackman, on his retirement from the University 
professorship in plant physiology &t the Imperial 
College—Royal College of Science. i 

An offer by Mr. A. Chester Beatty to provide & 
scholarship in radiology of £400 a year for two years 
has been accepted with the cordial thanks of the 
University. -This scholarship will enable a student 
of radiology, after obtaming the academic diploma 
in medical radiology, to spend a year in one of the 
great radiological clinics of the United States. : 


RmAprixG.— The honorary degree of D.Bo. will be 
conferred on the following at & ion to be 
held on November 29, on the occasion of the installa- 
tion of Bir Samuel Hoare as chancellor of the Univer- 

: Prof. James Chadwick, Sir Warren Fisher, 
the Right Hon. the Earl of Iveagh, Sir Thomas H. 
Middleton and Bir Edward B. Poulton. 


^ 
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Societies and Academies `- 
Paris 
September 6 (CB, 205, 458-418). 


ARNAUD Dx-N3ov: The of the BRA: 
tical function defined by a Weierstrass element. 

Marcum BmmrLoT: The best or smallest harmonic 
majorants of gub-harmonio functions. 

Mua. Navarra DmwassIMUX ande Basım Fs- 
DEROFF : The dehydration of the double sulphate of 
copper and potassium. The changes produced by 
loss of water on gradual heating have been followed 
by means of X-ray diffraction diagrams (Debye and 
Scherrer method). The X-ray photographs for 
Cu80,, 5H,0 and K,Cu(80,),.6H,O for ten stages 
of heatmg sre reproduced. 

TayPHon KARANTASSIB and Consrantin Vas- 
SILIADH8 : The preperation of the stennoalkyl 
diiodides and their action on aromatic amines. 

Awprsé Myymme and Hever DRuTAL: The con- 
densetion of the 2, 6-dimethyl and 2, 8-dimethyl 
4, bydroxyquinolines and their derivatives with 
aromatio aldehydes. 

Haney Housmet: Storm squalls in western Africa. 

Roger GAvrHERNT: Some properties of the apical 
cells of Lupinus albus. 

Gaston Ramon: The utilization of anatoxins in 
the treatment of toxi-infections in the course of 
development. Sero-anatoxitherapy. j 


` 


Brussels 
Royal Academy (Bull. Clase Soti., 23, No. 0, 1987). 


L. donmaux: Remarks on algebraic varieties of 
bigenus one. 

G. A. BounmNGER: Some advice to naturaliste 
on how to express themselves in their publica- 
tions, and on the subject of certain errors to be 
avoided. 

M. KounmNBSKY: The integration of linear partial 
differential, equations of the first order in two or 
more unknown functions. 

P. Bursniat: Hypersurfaces and canonical 
varieties. 

Miss D. Camsprw: The spectral classification of 
stars of type B and the distribution of absorbent 
elements in the interior of stellar atmospheres. 

M. Nioonsur: Note on the hydrogen molecule of 
stellar atmospheres. 

P. Lapoux : The equilibrium of molecular diseocia- 
tion in the interior of & stellar atmosphere. 

Miss F. DugarLu: New researches on the !2; — *Z 
band system of the AlO molecule and astrophysical 
applications. 

.B. Ross and Misa J. Mar : Isotopic effect in the 
resonance series of Te, 

M. Nroonwr: Identification of new lines of NH 
In the spectrum of the sun's reversing layer. 

G. A. Howes, M. Beuno and P. Duwm: : The state 
of dislocation’ of oold-worked metallic crystals. 

J. Cuamys and H. Back: Some remarks on the 
absorption of ultra-sound in tubes. 

L. Manton: The electronic micrography of bio- 
logical objecta. 
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Bull. Classe Soi., 23, No. 7, 1937. 

L. dópmaux: Oyclical involutions belonging to 
an algebraic variety of genera one. 

Ta. pn» DowpbHR: The velocity of a coupled 
reaction. ` 

Tx. ps DoNpER and J. PRrsnmwEmR: The velocity 
of propagation of light according to Descartes. 
Contrary to the opinion prevailing at the time of its 
publication, Descartes’ theory did not imply the 
Instantanegus propagation of light. 

: Some remarks on a note by Nisoli 
and Gérard on a new determination of the vertex of 
‘the cluster in Taurus and of the star stream in 
Boorpio-Centeurus. 

Mns. J. Hawny-Conxxmr and L. Huxry: Estima- 
tion of bilirubin in blood serum by the spectrographio 
method. 

N. Bovuraxorr: The flow northwards of Lake 
Tanganyika during the Pleistocene. 


Washington, D.C. 
National Academy of Sciences (Proc. 23, 851—421, 
July 15, 1937). 


C. O. Tan: ‘Compressed deficiency’ and the 
location of the spindle attachment in the X-chromo- 
some of Drosphsla pseudo-obsoura. 

G. W. Bmaprs and B. ÉPHBRUBSI: Ovary trans- 
plants in Drosophila melanogaster: meiosis and 
crossing-over in Buperfemalee. The ovaries of super- 
females (individuals containing three X-chromosomes 
and two antesomes) have been trans- 
planted into normal females. Although such females 
are low in viability and always sterile, the transplanted 
ovaries gave fertile eggs. M. ity of eggs and larves 
was hi 1, however, and this and other results 
that particular lack of chromosome 
interferes with crossing-over and hence with tho 
mechanism of meiosis. 

A. H. SrugTHvANT: An effect of the Y-chromo- 
some on the sex-ratio of inter-racial hybrids of 


pereg C Effect of X-rays on chromosomes 


in mitosis. For both plant and animal tissue, chromo- 
somes are most sensitive to X-rays at the onset of 
prophase ; the frequency of induced abnormalities 
ig independent of wave-length but varies direotly 
as the total length of the ohromonemate. The 
diameter of the ‘sensitive volume' of all the chrom- 
onemate studied is of the same order of magnitude, 
and agrees with that of the average diameter of a 

polypeptide cham or a protamine molecule. Changes 
in sensitivity to X-rays induced by treatment with 
ammonia and carbon dioxide also suggest that the 
‘sensitive volume’ consists of material of the type 
of the protamines or histones. 

A. Tyme and N. H. Horowrm: The action of 
certain substituted phenols on marine eggs in relation 
to their dissociation. 2,4-Dinitrophenol and various 
substituted phenols increase the respiratory rate of 
sea-urchin eggs and at maximum stimulation prevent 
cleavage ; the effect is reversible. The effect on 
cleavage depends on the concentration of undissociated 
compound present. Once inside the cells, however, 
it is the dissociated form that is active. 

G. N. Swat and P. C. AmnumnasoLD: The pro- 
duction of sterility in male mice by irradiation with 
neutrons. As with X-rays, the first result of irradiation 
with neutrons is reduction of litter sixe, followed by 
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ionization in the bakelite-walled thimble chamber of 
a standard roentgen meter, are 5-6 times as effective 
as X-rays. 

T. M. BosxwHBORN : Sex, sex inheritance and sex 
determination in Paramecium aurelia. In a certain 
race of this organism, it was found that tho individuals 
could be divided into two classes, sex I and sex IT; 
members of different classes unite for conjugation, 
while those of the same class do not. Provided neither 
endomixis (disintegration of meganucleus and ite 
replacement by a flasion body of the micronucleus) 
nor conjugation occurs, all producta of fission are 
of the same sex as their progenitor. At conjugation 
or endomixis, sex differentiation occurs. 

W. J. Rossnes and Many A. BABTLNEY: Thiarole 
and the growth of excised tomato roots. While ex- 
cised tomato roota do not grow in & nutrient solution 
of mineral salte and pure cane sugar, addition of 
yeast enables them to grow satisfactorily. For the 
yeast, one of ite constituents, crystalline vitamin B,, 
can be substituted. Since vitamm B, has been 
synthesized from pyrimidines and a thiazole deriva- 
tive, these parent substances were tested, and it was 
found that the thiazole compound enabled growth 
to continue. Presumably the thiazole radical of 
vitamin B, is the active substance. 

W. J. Ronarss, Many A. BARTLEY, A. G. HoaAN 
and L. R. RucHARD8OW: Pyrimidine and thiazole 
intermediates as substitutes for vitamin B,. Neither 
of these classes of compounds can cure experimental 
polyneuritis in pigeons, but 5 mgm. doses of each, 
if given not more than 24 hours apart, are effective. 
It is considered that vitamin B, is synthesized from 
these intermediates tn vivo. 

L. H. Gmm and K. H. Sronxs. The structure 
of Langmuir-Blodgett films`of stearic acid. Electron 
diffraction patterns were obtained from such multiple 
films depostted on a block of chromium-plated nickel. 
These petterns indicate that the carbon atoms in 
these crystals are arranged in zigzag planar chains, 
the axes of which are nearly, if not accurately, 
parallel to each other, this direction bemg inclined 
downward towards the water surface from the plane 
of the supporting block. Crystellographic constants 
have been deduced and the croas-section of the 
stearic acid reci lattice constructed. The results 
have been by the examination by trans- 
mission of similar built-up films deposited on a very 
thin transparent backing foil. 

`C. Brock: A peccary skull from the Barstow 
Miocene, California. 

F. D. Mnrmr: Note on galactic structure: the 
iid Way from Aquila to Cygnus. 

. ZARIBKI : Some results in the arithmetic theory 
E alaeo faatietie A several variable 

N. A. Hann: Binary io discriminants 
with a single class of reduced forms in each 
genus. : 

D. Laws and M. J. Larsan: The cancellation, 
reinforcement and measurement of subjective tones. 

i tal results indicate that an audible sub- 
jective tone can be moreased or decreased in loudness 
by the mtroduction of & harmonie of pitch the same 
as that of the subjective tone. Reinforcement seems 
to be due to constructive mterference, and cancella- 
tion to destructive interference; hence the magni- 
tude of the subjective tone can be measured in terma 
of an t amount of sound pressure. It is 

that subjective tones have representation 
in terme of actual vibrations in the cochlea. 
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Forthcoming Events 
[Mostings marked with an asterisk are open to the public. 


Monday, November 1 
INSTITUTION oy ELSMOTRIOAL ExwaGrwmumns (MmummYy AND 
Nosta Warms (LrvmaPoorL) Cunras), at 7.—Prof. J. 
Chadwick, F.R.S.: ‘The Elementary Particles of 
Matter” (Kelvin Lecture). 


Tuesday, November 2 
Cuapwigk Puso Lacruns (at Manson House, 26 
Portland Place, W.1), at 5.30.—Dr. J. M. H. MacLeod : 
P ond in Great Britain at the Present Time" 
lm Morris Memorial Lecture).* 
Iwsrrruriow or Crv ExaGrwmAanas, at .6.—8. B. Donkin: 
Presidential Addreas. 


Thursday, November 4 
IwsrrrurA or Foun (at the Junior Institution of Engineers, 
30 Victoria Street, B.W.1), at 06.—8ympoerum on 
“Waste Heat Boilers”. 


Friday, November 5 
IwsrrrUTION oF MwomamoaLr Ewgomwers, ab 6.—Dr. 

F. W. Lanchester, F.R.B.: ‘The Gas Engine and After” 
. (Thomas Hawkaley Lecture). 

Nomru-EAsr Coast INSTITUTION OF ENGINANES AND 
BureBUrILDUEmS, at 7.—Dr. G. 8. Baker: “Development 
of Hull Form of Merchant Vessels” (Andrew Lamg 
Lecture). . 


Immrrruri0N or Gas Ewaremmns, November 2-3.—Ninth 
Annual Research Meeting to be held at the Institution 


of Mechanical Engineers. 








Appointments Vacant 
AYPIIGATIONS are invited for the following appointments, on or 
before the dates mentioned : E 


TRACKER OY MLEOTRICAL HxGDEAMG in the Norwich Technical 
Oollege—- The Principal (November 8). 


res ill rong n Ordnanoe , Irvine—The 

Under-Secretary of State (0 i dne Wat Ome B.W.1 

(November 5). 

BannrerG chemistry), Bobimrro (physics 

ARTT (rae T, maj), and : TANT (grade I, f CT D Pes 
Woolwyeh, London, 3.18 —The Buper- 


The Director 


uain Oommttitee— 
of Education, Education Office, St. Helen’s (November 6). 


PROFESSOR OF MECHANICAL HNGIKENRING 
Oommismoner for India, 
London, W.0.2 (November 12). 


Official Publications Received 
Great Britain and Ireland 


Mais or Food and e rr pie Dec nie Wio, Aminal LEADS of Me 
of Health for 1936-87 and Abstract m: M Maine 

ear 1939. Pp. 16. (London: 
Office. [141 
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Annala de ned da Physis di uiae de ll in We d6 Parti 
et du Bureau central de terrestre. Pubhées par les soins 
de Prof. Oh. Ou- Maurain Tome 15. Pp. +1038. (Par: Les Presses 
univerzitaires de France.) - [1£10 


bape dae duoa Mn DAHER: de Paris, Faculté 
des Bclenoes : de Physique du Globe. booa 
primerie 


piniga de Chambon-ie- Fori Pp. 20. (Paris: Im 


pci abes iced icimegir d de VaL 73, 
Art. 8: Skull Structure of Multtuberoulata. By Gay- 
E Spon: ae (New York: American Museam atural 

[1310 
Mes 6, Art. 


Colection. 
pide Oberretions cb a Beres Of 
of Florida. 


Anhor 
the DY Albert Eds Parr, ie 
(New Haven, Conn.: Yale Untvermiy.) 1810 


D.O.: National 
U.8, of Agriculture, Ctreular Mo. Parasitization 
of the gg io Br 
and A. O. Mason. fp te. Picture Sheet BA 
nx Bheet No. inean Dean 


* Noarctio 
Genus Siskhis by H. H. Rom ; ? 
DEP pei T. H. . 58-99. IL 
Btate N: Survey.) [1510 
Meddelanden från Statens Skogsfbredkeanstalt. HAfte 90, 1037. 
rp 1v 710. (Hrpertmentalfhltet : Statens Bkbgwfi 3 
00 kr. [161 
D Photoart tae ad agg Dto. Ee B s 
—65°, ow 
Bouth Wales, Ausuaha Vol 15: RA. 12À to 184, Deo. —bé* to 
. 56°, Plate tres Deo. —55*. Pp 64. Vol 16 18À to 244, 
Deo, —54° to —56*, centres Deo. — 55°. 
Government Printer ) . [1610 
Catalogues, etc. 
no AME ot OD, Tar and their Pro- 
uum rupes 8 Ses ) GOL TA (London + 
Griffin and 


XMandeoal (Oompound Oa&letum Madalate B-D-H in the Treatment 


Numhmatir : Viana pdadp og: 
katalog Mr. 714.) Pp. 186. (Leipzig: Gustav Fook, G.m.b.H.) 
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Higher Education for African Natives 


of Mr. Ormsby-Gore’s first acta on his 
return to the Colonial Office was the appoint- 
nent of a representative Commission, under the 
‘hairmanship of Earl De La Warr, to make a 
vomprehensive survey of the educational facilities 
xrovided in East Africa, to report on the develop- 
aent of ita higher educational institutions, and to 
aake detailed proposals for the establishment of 
v college of university standing for East Africans. 
[he Commission spent from January 11 until 
february 19 in East Africa, and a few weeks 
igo presented ita report.* 

The outstanding features of the report are ite 
freedom, from cant, ita warm sympathy with, and 
«ppreoiation of, the potentialities of the Africans, 
4a realization of the composite conditions which 
iave been created by the impact of the European 
iheory of progress on the African theory of tra- 
litionalism, and its desire to provide education 
services to enable Africans to oultivate their 
undeveloped powers, not for their good alone, but 
«go for the benefit of the world. Throughout ite 
abours the Commission had prominently before 
4 the application of the two principles of trustee- 
ship: the development of the peoples, and the 
levelopment of the natural resources of the 
serritories they inhabit. It rightly concludes that 
che better education of the African is essential to 
both kinds of development. As axiomatic to ite 
report it states the two propositions that the 
primary need of East Africa is the improvement of 
health and agriculture, and that such improvement 
can best be achieved through the general education 
of Africans and by training sufficient numbers of 
qualified African experts. 


* Jiduc&iaon m East Africa. Report of the Commission 
spoina by the Becr of Sate Tor the Oolong “Colonial Ro. 
14D. Pp. 1 (London: Stationery Office, 1937). 2s. 0d. net. 


There have been several commissions on East 
African development. All have expressed the 
conviction that only from the Africans themselves 
can enough qualified men and women for the 
medical, agricultural, veterinary, forestry, railway, 
public works and education services be obtained 
at an economic cost. To this Commission belongs 
the distinction of being the first to give details of 
the requirements of these essential services for 
qualified African personnel. It states that within 
the next ten years, Uganda, Kenya, Tanganyika 
and Zanzibar will require at least nine hundred 
oollege-trained African men and women for 
theee services and about the same number of 
Africans who have had a full course of secondary 
school training. Taking into consideration other 
avenues of employment for those who have 
received a secondary school training, and assuming 
that the average college graduate will look for a 
wife who has at least had that advantage, the 
Commission estimates that useful ocoupations can 
be found for more than four thousand secondary 
school pupils. 


The absorption of an average of four hundred 
educated Africans a year for the next ten years in 
the service of nearly twelve million of their fellows 
does not appear too ambitious a project at first 
sight. There are, however, obstacles which cannot 
be surmounted without a thorough overhaul of 
the education services. A great and courageous 
effort has to be made to broaden the base of the 
pyramid on which the education of the African is 
built. The local governments must assume & much 
greater responsibility for the finance and guidance 
of education agencies, and cease to regard ex- 
penditure on education as one of those luxuries 
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on which to practise self-denial in times of economic 
depression. The task cannot and should not be 
left so largely to the Christian missions. The local 
governments must supplement missionary pioneer 
effort by the provision of model institutions while 
encouraging the missions to improve those under 
their care. After sixty years of education in 
Uganda—and Uganda is the brightest spot in East 
African education—there are still not more than 
forty schools fit to provide a full primary course 
of six years. The fact that upon this small basis 
it was poasible to recruit pupils to Makerere 
College in Uganda for a training to enable them 
to take places in the government services is evidence 
of the keenness of the African for education, rather 
than a matter for complacency. Makerere and 
ite allied institutions are still unable to deal with 
the requirements of the Uganda Government 
alone for trained unqualified assistants for the 
public services, and it is neither equipped nor 
staffed to provide the territories with university- 
trained, professionally qualified staffs. It is clear, 
therefore, that ‘‘a large expansion and improve- 
ment wil be required in all stages of education, 
primary, secondary, and post-secondary” through- 
out the East African territories. The instruction 
in all types of schools, in spite of the advice and 
assistance persistently given by the Colonial 
Office Advisory Committee on Education, is 
mostly of the kind that was discarded as unsuitable 
in‘European schools years ago. It is certainly not 
‘calculated to give an African an intelligent 
appreciation of his own surroundings. 

It was suggested in the evidence given to the 
Commission that the paramount need of the 
territories was for African assistante to work under 
European officers, and that plans for the establish- 
ment of university courses were therefore 
premature. The reality the Commission faces, 
however, is the demand by Africans for university 
training and full professional status, and that 
unless they find means to attain it in Africa they 
will seek it overseas. The governments need 
Africans of the highest qualifications to under- 
take an ever-increasing share of the responsibility 
in every department. To restrict Africans 
permanently to a low standard of employment is 
impossible. It would foster discontent. It would 
be a denial of the policy of trusteeship which, as 
the Commission says in & trenchant passage, 
“thas been proclaimed as the policy of His Majeety's 


. Governments. It is a policy which will have to 
confront inconvenient problems, and which already 
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inspires young energies and fresh ambitions. Ye 
if the concept of trusteeship, if the method o 
Indirect Rule, are to be anything more men pi 

8 


évaaions of be pu oed they must assert 

the African in due course reach full maturit) 
and take his place among the peoples of th: 
world". 


The Commission therefore reoommends tha 
the East African Governments should announce: 
forthwith “a policy offering facilities for trainin, 
Africans in due course to full university standard 
and of giving them opportunities thereafter t 
rise in the service to the highest responsibilitie 
commensurate with their abilities". This polic: 
obviously implies the provision of primary an 
secondary education on a most liberal scale in a) 
the East African territories, to act as feede 
institutions to the higher college. 

The Commission definitely recommends th 
establishment of a univeraity college in the nea 
future and of & university at no very distant date 
It is aware of the “present very flimsy foundation 
of primary and secondary education upon whiol 
such institutions will need to be based, anc 
realizes the possible risks of too rapid advano 
and of a top-heavy structure”. Nevertheless, i 
is convinced that the risk should be taken, believin; 
that Africa can profit by our long and painfu 
experiments, and can advance at a pace fa 
greater than was possible for Europe a hundre 
years ago. 

The Commission proposes that the constitution 
of the higher college should be similar to that o 
institutions of university rank in the Unite 
Kingdom ; in other words, that it should be unde 
the control of an autonomous independent body 
with trustees, appointed by the Secretary of Stat 
for the Colonies, to administer an endowment fun 
of at least £500,000, which it is hoped will be forth 
coming from the local governments, the Imperia 
Exchequer, and private donors. The initial capita 
outlay required for buildings and equipment i 
estimated at less than £200,000. Of the total sun 
required Uganda is expected to contribute £300,00 
from ite surplus balances, which leaves leas thai 
£400,000 to be provided from other sources. Thi: 
appears a small price to pay for the provision o 
an institution which should, if it is properly staffe 
and equipped and directed by an inspiring per 
sonality, become a centre of learning and research 
from which East Africa should be able to draw ox» 
the intellectual resources of the world through the 
medium of ita own people. 

A. G. C. 
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Mineral Chemistry and Crystal Structure 


\tomic Structure of Minerals 
3y Prof. W. L. Bragg. (The George Fisher Baker 
Jon-resident Lectureship in Chemistry at Cornell 
Jniversity) Pp. xiii--292. (Ithaca, N.Y.: 
Jornell Uniwprsity Press; London: Oxford 
Jniversity Press, 1037.) 185. net. 
T aouo only twenty-five years have elapeed 
since in June 1012 the interference pheno- 
nena of X-rays on crystals were discovered by 
d. von Laue and his collaborators, experimentally 
letermined atomic arrangements are to-day avail- 
«ble in sufficient number to form the subject- 
aatter of a notable book. This advance has to a 
arge extent been the result of work carried out 
n the laboratories of Sir William Bragg and of 
?rof. W. L. Bragg, and mineralogists will be grateful 
o the latter for having given them a first-hand 
ind illuminating account of the resulta achieved. 
?rof. Bragg’s book shows clearly, as do in & more 
letailed fashion the “Strukturberichte” published 
vy the Zeitschrift für KristallograpMe, the amazing 
xxtent to which crystallography has been developed 
3y the united researches of physiciste, chemists 
ind mineralogists. A single new method of 
xxperimental investigation has served not merely 
x» solve—or at least to define more clearly—& 
nultitude of old problems, but also by opening 
1p entirely new vistas has enabled many questions 
10$ thought of hitherto to be precisely formulated. 
. After giving a short but instructive mtroduction 
on the fundamental principles of space lattice 
srystallography and on crystal analysis by X-rays, 
Prof. Bragg proceeds to what is the main subject 
of his book, the description of actual mimeral 
structures. Aided by a large number of excellently 
drawn figures, he discusses in turn the elements, 
halides, sulphides, araenides and related com- 
pounds, oxides, oxygen salts and silicates, thus 
adhering to the traditional sequence followed in 
mineralogical text-books. It is obvious that the 
description of the aflicate group, comprising as it 
does by far the most important minerals, must 
occupy most space. Actually, about half the book 
is devoted to their structures, and the intro- 
duction to this chapter shows clearly that X-ray 
data have furnished quite new principles for the 
classification of the minerals concerned. The 
author makes it clear that the various types of 
silioon-oxygen framework in the silicates are due 
to a linking of the tetrahedral silioon-oxygen 
groups which resembles polymerization, and 
accordingly subdivides the silicates into the 
following classes: silicates containing separate 
SiO, groups, alumo-silicates, structures containing 


complex silicon-oxygen groups, pyroxene and 
amphibol groupe with silicon-oxygen chains, mica 
and clay groupe with sheets of linked silicon- 
oxygen tetrahedra, a felspar group with a silioon- 
aluminium-oxygen framework, zeolite, and other 
framework structures with acid radicals or mole- 
cules of water or other compounds in the cavities. 
This enumeration alone suffices to show how great 
the changes are which have been introduced into 
our conceptions of silicate chemistry by the use 
of X-rays, and it is a remarkable fact that idealized 
atomic arrangements can already be given for 
nearly all the important rook-forming minerals 
such as the plagioclases, alkali-felspars, felspatoids, 
micas, &mphibols, pyroxenee, zeolites, and of 
olivine, garnet, chlorite, telo, kaolin, vesuvianite, 
melilite, titanite, cyanite, aliments, andalusite, 
‘staurolite, eto. 

In some of these silicates, ini groups are 
present as well as the alumo-silicate anions, and 
an important part is played not only by the 
Bilioon-aluminium-oxygen arrangement, but also 
by octahedral units with Al, Mg, Fe, Ti, eto. as 
co-ordination centres and O, OH or F grouped 
around them. A somewhat more detailed oon- 
sideration of these circumstances might, perhaps, 
have been the starting-point for a stricter system- 
atio arrangement of silicate structures. It is olear, 
however, that Prof. Bragg’s book can offer only 
the foundation for a mineral chemistry based on 
crystal structure.. Of many problems, such aa the 
limits of isomorphic replacement in relation to 
structural types, the variation in composition of 
many minerals, the limita of stability of various 
structures, their possible deformations, etc., which 
to the mineralogist appear of fundamental impor- 
tance, he can give but brief indications. The many 
new problems which present themselves in these 
connexions can only be solved by the united efforts 
of analytical-chemical, paragenetic and structural 
investigations. The relations which exist between 
structure on one hand and morphology, ‘cleavage, 
twinning, eto., on the other, have not been neglected 
by Prof. Bragg, though it was not, of course, his 
intention to enter very deeply into these subjecte. 
It may be said, however, that such excursions as 
he does make into these side-issues are admirably 
adapted to remind the mineralogist that a thorough 
knowledge of atomic arrangements is a fundamental 


necessity for the solution of his major problems. 


Taken as a whole, the book provides a typical 
example of modern trends of development in 
the field of natural science. The barriers which 
formerly existed between the various branches 
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have fallen, and subjects such as the nature of 
matter, the structure and grouping of atoms, etc., 
have oome to be of equal interest to astronomy, 
physics, chemistry, mineralogy and biology. Each 
of these has ite own part to contribute towards the 


Lomonosov and Early Science in Russia 


Trudy M. V. Lomonosova po Fisike i Chimii 
By B. N. Menshutkin. Pp. 537 + 5 plates. (Moscow 
and i : Izdatelstvo Akademii Nauk 
SSSR, 1936.) 18 rub. (In Russian.) 
V. LOMONOSOV (1711-1765), the first 

* Russian man of science, has often been 
described by his fellow-countrymen as a ‘Samo- 
rodok', & word meaning ‘nugget’. This translation, 
however, does not convey quite the meaning which 
Russians attach to ‘Samorodok’. It actually 
conveys something “of a spontaneous nature 
coming to life without an external incitement’. 

To realize what an exceptional man Lomonosov 
was, one has only to refer to the history of the 
Ruasia of two centuries ago. Peter the Great was 
putting the fmishing touches to gigantic reforms 
and “hacking the window” in the wall surround- 
ing dark Russia. One of the new institutions 
established by the Tsar was the Academy of 
Sciences, in which Lomonosov was to lay the foun- 
dation stone of Russian experimental science. 

Prof. Menshutkin’s book on  Lomonosov's 
achievements in physics and chemistry has been 
the work, with some unavoidable interruptions, of 
some thirty years. It presents a summary of 
many manuscripts found in the rich archives of the 
Academy of Sciences of the U.S.S.R. and of many 
other documents relating to this Russian man of 
science, discovered among the papers in various 
State institutions. As many of the “Discourses” 
and “Dissertations” of Lomonosov were originally 
written in Latin, Prof. Menshutkin has translated 
them into Russian, giving very interesting explana- 
tions and, whenever necessary, commentaries, 
adding to this most valuable material numerous 
notes on contemporary men of science with whom 
Lomonosov came in contact in Russia and abroad. 

In his preface to the book, Prof. Menshutkin 
remarks that one cannot realize the full significance 
of Lomonosov in the history of the Russian science 
unless one knows something about the life of the 
great man. 

Lomonosov was born in 1711 of peasant parents 
in & village, some hundred miles away from the 
White Sea. Already in 1723 we find his signature 
appended to certain village documents which he 
signed on behalf of his illiterate relatives. At that 
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solution of common problems. Mineralogists are 
greatly indebted to the physicist whose book doet 
so much to place mineral chemistry on a new 
foundation. 


- P. Nrcarr. 


time, we learn, he read psalms in the church and 
knew by heart a soore of books available in the 
village. At the age of nineteen years, in 1730, he 
went tò Moscow to study at the Academy, a schoo) 
conducted by the monks of a monastery. There he 
distinguished himself, and in 1736 was sent with 
other young students to the Academy of Sciences 
founded by Peter the Great (1725) in St. Petersburg. 
It happened that the Academy was requiring “an 
experienced chemist with knowledge of mining" to 
be sent to Kamchatka. As no such man was avail- 
able in Russia, it was decided to send three Russiang 
to Germany to acquire the necessary knowledge. 
Among these three was young Lomonosov. 

His first place of study was Marburg, where he 
worked under Prof. Chr. Wolfe. Lomonosov spent 
five years abroad, and upon his return to ft. 
Petersburg submitted to the Academy several 
dissertations, among which was one on an optica) 
instrument invented by him, as well as several 
other works : “On Silver and Meroury"', “Elemente 
of Mathematical Chemistry". One of the theses 
of the latter was “‘Chemistry—the Science of Sub 
stitutions taking Place in a Compound Substance”’ 
This paper, says Prof. Menshutkin, shows Lomono- 
sov’s great ability in handling a oomplex theory 
and demonstrates the vast amount of genera) 
knowledge and facts acquired by him in the 
University of Marburg under the guidance of Wolfe 

"The learned administration of the Academy wa 
very favourably impressed by Lomonosov's disser 
tations, and he was soon appointed junior professox 
at the Academy. His next contribution was e 
translation of Wolfe’s experimental physics, a work 
done, according to Prof. Menshutkin, in a most 
brilliant way. No Russian scientific vocabulary 
existed at that time, and Lomonosov had t 
create new words and expressions, many of whict 
are still being used in Russia. 

In response to Lomonosov’s request, funds were 
granted for erecting a laboratory, where he pursuec 
researches on most varied subjects. One of then 
was a theory of atmospheric electricity. A machine 
‘Thunder Machine”, was built and experimentec 
with, and one day his colleague, the academiciar 
Prof. Richman, was killed by an elestrical dis 
charge from it. However, a few months late 
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Lomonosov read at & meeting of the Academy, to 
commemorate the untimely death of Richman, & 
paper on “Aerial Phenomena due to Electricity”. 

Lomonosov was strongly under the influence of 
the then widely discussed corpuscular theory of 
matter. On his return to Russia, he devoted him- 
self seriously to the development of this theory. 
All his dissertations and discourses bear witness 
to that, and $hroughout all his works we find the 
same familiar theme. While propounding the 
corpuscular theory, Lomonosov, however, sub- 
mitted it to an original and constructive criticism. 
The Proceedings of the Academy of Sciences of 1744 
contain an elaborately prepared dissertation “On 
inanimate Physical Corpuscules forming Part of 
Bodies, in which Sufficient of the Peculiar Rudi- 
ments of the Whole Body is Enclosed”. 

Heat a8 & complex molecular motion was the 
next theory Lomonosov brought to the notice of 
his learned colleagues. It had an indifferent 
reception, and he was criticized for his irreverent 
treatment of Boyle. The study of the elasticity of 
the air, of its composition, hydrodynamics, eto., 
followed as a logical sequence to Lomonosov’s 
work on the corpuscular theory. A dissertation 
“On the Origin of Light and a New Theory of 
Colours” was presented to the Academy in 1758. 
His work “On the Ratio between the Quantity 
of Matter and Weight” was discussed at the 
Academy the same year. After these followed : 
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“On Solid and Liquid Bodie”, “On the Action 


‘of Chemical Solvents’, '"The Nitre”, eto. 


- The profoundly scientific treatment of any sub- 
ject under discussion, Prof. Menshutkin says, is 
the main characteristic of all Lomonosov’s works ; 
for Lomonosov, chemistry was a pure science and 
not an art. ‘Tt is curious to note", remarks 
Lomonosov himself in hia preface to the translation 
of Wolfe’s “Physics”, “how little attention learned 
men pay nowadays to the ideas born in their own 
heads, and strive more and more to make de- 
ductions from the resulta of experimenta". 

Lomonosov was a great experimenter and 
brilliant theorist. His work on physical chemistry, 
envisaged in the light of the history of science and 
of the contemporary achievements in this domain 
loses none of ite interest and originality. A oom- 
parison of Lomonosov with Mendeléeff at once 
suggests itself, says Prof. Menshutkin. They both 
show a remarkable similarity of their genius. Both 
were physical chemists, whose interest centred 
chiefly in a particular class of research—that of 
solvents. Both adopted a serene philosophical 
attitude im their teaching, and yet both remained 
practical workers ; throughout their lives Lomono- 
sov and Mendeléeff remained great Russian patriots 
endeavouring to bring scientific conquestes within 
the reach of their Fatherland. “Lomonosov was 
the Mendeléeff of the eighteenth century, and they 
were both Titans of Science”. 8.8. Ivanorr. 


Scientific Study of Folk-Lore 


Volkstumsatlas von Niedersachsen 
Von Wilhelm Peesler. (Verdffentlichungen der 
Historischen Kommission für Hannover, Braun- 
md Schaumburg-Lippe und Bremen, 14). 
Lief. Pp. 204-8 maps. Lief. 2. Pp. 124-5 
maps. eae nee Georg Westermann, 1933, 
1930). 
bee is beginning to supplement the 
&coounte of Church and State which have 
hitherto been our guide to the past. The thoughts, 
customs and actions of a people are, indeed, the 
most reliable index to their state of culture, and a 
true understanding of any race can scarcely be 
obtamed without a knowledge of ite folk-lore. 
Dr. Wilhelm Peealer is writing the folk-history of 
Lower Baxony, the province of Germany between 
the lower parts of the Rivers Ems and Elbe, with 
Hanover as ita principal city, and the publications 
ander notice represent a contribution to the per- 
jonal and agricultural customs of the province. 
A series of large, detailed maps shows the distri- 
bution of methods of yolking draught oxen, the 


stooking of rye, the use of children’s cradles, and 
even of lees tangible affairs, such as the charming 
(Beaprechen) ) of ailments, the most suitable days for 
marriage, and belief in luck. An explanatory text 
accompanies each map, and provides illuminating 
information. Charming of ailments, for example, 
thereby appears as a practical psychology of medi- 
cine rather than a survival of archaic custom. The 
information has been gathered together as the 
result of a large number of questionnaires sent to 
about 1,800 people in all parts of the province, 
and is part of a more comprehensive acheme 
fostered by the Notgemeinschaft der deutachen 
Wissenschaft. The “Volkstumsatlas von Nieder- 
sachsen” is published under the aegis of the 
Historische Kommission zu Hannover. 


Results portrayed on the mapa sometimes show 
well-marked divisions of ideas and interests in 
various parte of the province. Methods of stooking 
tye, for example, exhibit sharp variation by 
districts. There is, however, strong support to be 
gained for the view that man is not largely 
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dominated by his environment. Given a set of 
ideas which satisfy his reason, he will hold 
-them and put them. into practice, without undue 
reference to geographioal surroundings. This is 
seen more on the mape relating to folk customs 
than on those whioh refer to agricultural praotioe, 
though the latter sometimes exhibit the same 
phenomenon. 

Dr. Peesler is to be oongratulated upon the 
artistry of his maps, the scholarly nature of the 
text, and the completeness of his investigation. 
The human appeal of such studies in folk-lore 
finds a strong expression in the Niedersichsisches 
Volkstumsmuseum at Hanover, of which Dr. 
Pessler is director. A number of exhibits, par- 
ticularly of houses, are presented there with a 
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reality which commends itself to remembrane« 
Some re-ereoted houses and rooms are quite ope 
to the visitor, who can thus make a quiet excursio 
into & different historical environment, whilst a 
extensive series of models interprets the develop 
ment of farm-houses in Lower Saxony. Dr. Peeale 
has also written many papers upon this aspect o 
folk-lore. Mention may be made of ''Harze 
Hauser” (Monateschrift für. Kulture und Heimat 
pflege Niedersachsen, Jan. 1937), which is a stud, 
of house architecture and types of dwellings i 
the Harz mountains, and “Das Nieders&chaisch 
Bauernhaus", a study of the development of farm 
houses in Lower Saxony (from the Nieders&ch 
sisches Volkstumamuseum, Hannover, 1936). 
J. G. 


A Census of Periodicals 


Union Catalogue of the Periodical Publications 
in the University Libraries of the British Isles, 
with their respective Holdings, excluding Titles in 
the World List of Scientific Periodicals, 1934. 
Compiled on behalf of the Jomt Standing Com- 
mittee on Library Co-operation by Marion G. 
Roupell Pp. xii+712. (London: National 
Central Library, 1937.) 52s. 6d. 


"Ts publication provides for the first time a list 
of periodicals both humanistic and scientific, 
English and foreign, whether still appearing or not, 
so far as they were possessed by the library of any 
university or university institution in the British 
Isles at the end of December 1935, but excluding 
those published in the years 1900-33, and referred 
to in the “World List of Scientific Periodicals’. 

The term ‘university institution’ has been 
interpreted broadly, since the libraries of the 
Lister Institute, the Rothamsted Experimental 
Station and the Pharmaceutical Society are 
among those included. 

23,115 different periodicals are listed with full 
partioulars of the original title and all subsequent 
changes, volume numbers, dates and places of 
publication. In addition, the same alphabetical 
sequence includes some 32,000 cross-references 
from all changes of title, and from the various 
bodies responsible for publication. With the help 
of these informative cross-references, research 
workers faced with an unknown abbreviation, or 
knowing only the name of the publishing body, 
will rapidly find the neoessary clue. 

To test the accuracy of the work, a number of 
publications were looked for which were known to 
be obscure and difficult to trace, and in every 
instanoe the quarry was tracked with extreme ease. 


Whilst the work will be of particular value t 
workers in fields other than scientiflo, it will als 
be of considerable use to scientific investigator» 
containing as it does those periodicals which live 
and died prior to 1900, or came into being afte 
1933, and thus do not come within the scope o 
the “World List". 

Of a necessity the editors have had to exolud: 
certain weekly periodicals, if only to prevent th: 
work becoming unwieldy, but the method o 
discrimination is not very obvious in cases sucl 
as the Athenarum, which is omitted, whilst the 
Academy is retained. This, however, is a mino 
detail, and does not detract from the extrem 
usefulness of the work. 

The preface contains an expression of belie 
that the volume will be of service to libraries ix 
revising their own buying of periodicals, etc., bu 
it is much to be hoped that should any process o 
‘weeding’ be indulged in, those responsible wik 
consult the Joint Standing Committee befor 
taking definite action. Otherwise two librarie 
may each dispose of & rare set on the grounds thar 
it is possessed by the other, as has already ocourrec 
since the publication of the “World List". 

The Catalogue has been oompiled under th« 
direction of a distinguished editorial board, whils 
the trustees of the Carnegie United Kingdon 
Trust have generously rendered financial assistance 
both in compilation and in publication. All con 
cerned are to be heartily congratulated upor 
having produced a great census and directory o! 
the wealth of periodicals contained in the university 
libraries of the British Isles, which at the same 
time constitutes a bibliographical list of permanent 
value. EF. W. CLIFFORD. 
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Rapports sur la photoluminescence présentés à la 
réunion Internationale de Photoluminescence, Varsovie, 
20-25 Mai 1936 
Publiés par i Société Polonaise de Physique sous le 
rédaction de Prof. Dr. S. Pieńkowski et Dr. W. 
Kapuściński. (Vol. 5 dæ Acta Physica Polonica.) 
Pp. ix + 481. (Wilno: Aaa Physica Polonica, 1986.) 
Tue firsb, International Conference on Photo- 
luminescence, which was held at Warsaw in May 
last year, was presided over by Prof. P. Pringsheim 
and attended by many eminent European physicists. 
It eerved to bring to the- forefront the important 
scientific resulta which the subject is at present 
yielding. Some twenty-seven papers on the various 
aspects of phosphorescence and fluoreeoenoe were 
presented. They have now been published by the 
Polish Physical Society in the volume under notice. 

It is only possible to mention here a few of the 
interesting topics which came up for discussion. 
Among the papers dealing with the line fluorescence 
of atoms, that by W. Hanle is of considerable 
importance as it deals with the influence of electric 
and magnetic, fields on the polarization of resonance 
fluorescence. This constitutes one of the main 
methods of measuring the lifetime of an excited 
atomic state. The continuous absorption and 
fluorescence of van der Waals’ molecules (as formed, 
for example, from an excited mercury atom with a 
rare gas atom) is treated by W. Finkelnburg. The 
interesting paper by V. Kondratjew on the luminescent 
emision of flames discusses very clearly the difference 
between thermoluminescence and chemiluminescence 
as revealed in their respective behaviour towards 
quenching by foreign molecules. A number of papers 
are devoted to fluorescent, phosphorescent and pre- 
dissociation phenomena in the gaseous state. Another 
section deals with these phenomens in solution and 
in the adsorbed state. Finally coming to solids, 
R. Tomaschek discuases the line emission of the rare 
earth phosphors and R. W. Pohl the absorption 
spectra of the alkali halide crystals. 

While most of the papers are in the nature of 
reports summarizing the work of the different authors 
in their respective flelds, they also contain original 
material, and the discussions following each paper 
contain valuable contributions to the subject. 

W. C. Prion. 

The Biochemistry of the Lipids 

By Dr. Henry B. Bull. Pp. ix+169. (New York: 
John Wiley and Bons, Ino.; London: Chapman and 
Hall, Ltd., 1987.) 188. 6d. net. 

Waar an author apologizes so profusely as does Dr. 
Bull for writing & book on & particular subject, the 
reviewer is to a great extent disarmed. There are, 
however, several comments which may be made for 
the purpose of general mformation. 

As usual in a text-book on a specialized part of 
biochemistry, terminology is discussed, since the 
leading workers in this field are still not agreed among 
themselves. British workers have generally adopted 
the classification proposed by Dr. Smedley-Maclean, 
who has herself made 80 many notable contributions 
in this fleld. '*Lipidee" may be confused with ''Irpins"*, 
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and both these words together with “‘lipoids” generally 
signify substances of a fat-like nature yielding on 
hydrolysis fatty acids or derivatives of fatty acids, 
and containing m their molecule either nitrogen or 
nitrogen and phoephorus. This is the well-known 
and generally accepted definition given by Maclean 
and Maclean. Some confusion may therefore arise 
since “lipids” as used by the author signifles not 
only the above substances but also the simple fate 
and waxes and even the sterols. 

The author has therefore aimed at comprehensive- 
nees rather than completeness and has supplemented 
his description of individual substances by a detailed 
bibliography. The treatment of the fatty acids and 
the soaps is especially good and up to date, but the 
treatment of other classes of the “lipids” suffers 
considerably by the severe condensation. 

An, unusual formula is given, without comment, 
for sphingosine and consequently for sphingomyelin, 
but, apart from this, the book forms a good if 
rather hurried introduction to an important class of 
biochemical substances on which much investigation 
is being made. C. 8. G. 


Les plantes alimentaires chez tous les peuples et à 
travers les ages: 

histoire, utilisation, culture. Vol. 4: Lee plantes à 
boissons. Par Prof. D. Bois. (Encyclopédie biologique, 
Vol 17.)  Pp.iv--0601. (Paris: Paul Lechevalier, 
1987.) 120 francs. 

Tus volume of the ‘Encyclopédie Biologique” deals 
entirely with those plants that are used by man in 
various perts of the world for preparing beverages. 
All the more important species are dealt with, but 
those regarded as purely medicinal are omitted. 
They are arranged in three main oetegoriee—plante 
yielding alcoholic beverages such as wine, beer, cider, 
perry and distilled spirita; non-alcoholic drinks 
such as fruit syrups obtamed by expression, and 
aromatic, non-alooholio beverages, made by infusion 
or decoction, such as tea, coffee and cocoa. As might 
be expected in a work of this sort emanating from 
France, the grape and its numerous beverages 
receive detailed attention. Brief descriptions of 
all the leading varieties of wine grape, including 
synonyms, are given. Among the beverages of the 
tropics are the various palm wines or toddy and the 
spirita they yield (arack), also the spirits and native 
beers prepared from millets and other cereals. Maté 
or Paraguay tea and guarana, so well known in 
South America, are fully discussed. No fewer than 
eighty substitutes for ordinary tea are given and 
twenty for coffee. 

A good deal of useful historical information and 
facta not usually recorded appear within the pages 
of the book. It is mteresting to read, for example, 
that the flowers of the Indian ‘mahus’ tree, Madhuca 
latifolia (syn. Bassia latifolia), used in India for 
sweetening and making fermented liquors, were 
imported into France in 1880 to the extent of 400,000 
kilogrammes for the manufacture of alcohol. Their 
importation and use in this manner, however, was 
afterwards banned by the French Government. 
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Indiana 

By Prof. Dr. Leonhard Schultze Jena. 1: Leben, 
Glaube und Sprache der Quiché von Guatemala. Pp. 
xmii+ 304+ 24 plates. 34 gold marks. 2: Mythen in 
der Muttersprache der Pipil von Izalco in El Bal- 
vador. Pp. xii+364+12 plates. 82 gold marks. 
(Jena: Gustav Fischér, 1938 and 1935.) 


‘THesn two volumes give a detailed and comprehensive 
account of the social and religious life of the natives 
of the Quiché tribe of Guatemala and the Pipil of 
Salvador. Though collected in modern times, the 
legends and observances are obviously survivals from 
the early days when the great cultural development 
of the Maya peoples gave rise to the moet spectacular 
architectural achievements of the aboriginal American. 

The author collected his information in the native 
idiom, which is given in full, with & translation into 
German on the opposite pages. Chapters dealing 
with the languages, and grammatical notes and full 
vocabularies complete a work which will be essential 
not only to all students of early American culture but 
also to those who specialize in sociology or linguistics. 
The account of the Maya peoples recorded by the 
early Spanish chroniclers, notebly Landa and 
Cogolludo, and the native traditions preserved in 
the Popol Vuh and the books of Chian Balam will 
probably be easier of i ion when re-read 
in the light of Dr. Schultze Jena’s detailed account 
of surviving belief and practice. 

The author has put forward no far-reaching 
theories, but has simply placed & vast material in 
the most admirable form, at the disposal of anthropo- 
logical students. From this pomt of view, his two 
volumes constitute one of the most notable contribu- 
tions to American sociology, and also &rahseology, 
produced in recent years. The volumes are admirably 
illustrated with photographs of native physical typee, 
scenery and arohseologioel sites. A short bibliography 
is appended to each volume. T. A.J. 


Exposés de génétique 

2: L'Effet de position et la théorie de l'hérédité. 
Par Prof. Th. Dobzhansky. 
et industrielles, 410.) 
Cie.,.1980.) 12 france. 


BmarsxiNG with a short statement of corpuscular 
theories of the germ-plasm, the author classifies 
chromosomal aberrations into changes of (a) the 
number of chromosomes, (b) the number of genes in 
a chromosome, (o) the linear order of the genes. The 
ber-eye gene of Drosophila is then discussed on the 
besis of gene duplication. Other topics considered 
are (1) the relation between a chromosome break and 
the dominance of the neighbourmg genes, (2) visible 
mutations appearing at the point of breakage, and 
(8) reversibility of the position effect. It is concluded 
that the existence of & position effect is proved. The 
functioning of a gene is therefore determined not only 
by ite own structure but also by that of neighbouring 
genes. A gene can therefore be modified by its 
transfer to & new position, and the position effect 
can be used in order to investigate the first stages 
of the action of a gene in development. 
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What is Osteopathy ? 
By Dre. Charles Hill and H. A. Clegg. Pp. xix+ 
217+-8 plates. (London: J. M. Dent and Sons, 
Lid., 1987.) 7s. 6d. net. 
Tms is a searching and pitiless exposure of the claims 
of osteopathy. The first five chapters deal with the 
life, theories and practice of Andrew Taylor Still 
(1828-1917), the founder of osteopathy. His in- 
ventive power, we are told, far outstripped any 
scientific discretion he may have possefised, while the 
evidence that he possessed any at all is scanty. 
Modern osteopaths, whose theory ‘and practice are 
examined in the rest of the work, have done nothing 
to justify their claim for State registration. ‘Then 
advanced text-books show, it is said, lack of know- 
ledge of the facta of anatomy and physiology as well 
as a complete absence of scientiflo evidence in support 
of their contentions. 

The fundamental doctrine of osteopathy, that the 
predisposing cause of 90 per cent of disease is nothing 
more or lees than a strained joint, is in no department 
of medicine more obviously false than im that of 
infectious disease, nor is there any support for such 
& view in the case of other disorders. While the 
authors do not deny that osteopathic manipulations 
may do good in certain conditions which respond 
to manipulative treatment in the skilled hands of 
manipulative surgeons, they maintam that no patient 
should have such treatment until his condition 
has been carrectly diagnosed, and that a oorreot 
diagnosis is not likely to be made by one who has 
not had a thorough medical training. 


The Road to Oxiana 
By Robert Byron. Pp. ix+841+16 plates. London: 
Macmillan and Co., Ltd., 1987.) 105. 6d. net. 


SUFHRFIOIALLY, telephone and motor-car may seem 
to have transformed travel in inner Asia, but all they 
have dofe is to speed it up—in some ways only. 
Fundamentally it remains the same, especially where 
the human factor acta as grit in the machinery. 
Hence Mr. Byron failed to reach the Oxus—the 
objective of his journey. In this journal of travel 
in the Middle East, the villain of the piece, though 
not in the final obstruction, is "Mr. Marjoribenks’’, 
a synonym for the ruler of Persia, though perhaps 
this name ought to be interpreted as a generic term 
for all the many inoongruities, restrictions and un- 
congenial elements which the author encountered in 
the ‘modernized’ life of the country. In Afghanisten 
and among ite people Mr. Byron was much more at 
home, even though political exigencies were invoked 
to debar him from the riverine frontier of Turkestan. 
International policy and the British Foreign Office 
reoeive treatment which the author considers their 
dus. 

This lively and entertainmg record of personal 
experiences—in Palestine and Syria as well as in 
Persia and Afghanistan—is varied by excellent 
appreciative notes on the architectural features of 


the more important historical monuments. These 


are illustrated by a number of photographs which 
are both beautiful and informative. 
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The Seventeenth International Geological Congress 


“Science is called Science just because it recognises 
no fetishes, and does not fear to raise. its hand 
against everything that is obsolete and dying, and 
attentively listens to the voice of Experience, of 
Practioe.”-—S2ALIN. 


"TRE decision made at Washington, D.C., in 
1933, accepting the invitation of the Govern- 
ment of the U.S.S.R. to hold the seventeenth 
International Geological Congress in Russia, was 
ceceived with pleasure by geologists all over the 
world; and, as a consequence, the meetings at 
Moscow and Leningrad, which began on July 21 
last, were well attended from abroad. The 


preparations were on a scale that has rarely, 


if ever, bean exceeded, and every opportunity 
was given to foreign geologists to appreciate 
the resources of the Union, and the work that 
had been accomplished by Russian research 
workers. 

The general attitude towards science, in Russia, 
is clearly exemplified in the quotation from Stalin 
that heads this article—a quotation that was 
translated into all the official languages of the 
Congress, and displayed on each side of the 
rostrum in the general meeting room. But the 
attitude towards, and intense interest in, geology, 
in partioular, had to be experienced to be believed ; 
and contrasted most strikingly with the general 
lack of knowledge in Great Britain of what that 
science is doing, and has done, for the nation. 
Geology, to the Ruasian, stands not merely for 
the means by which the natural mineral resources of 
his country may be explored, but also for the means 
by which his mind can be enlarged beyond the 
possibilities offered by other sciences. It was not 
surprising, therefore, to learn that there were 
about eight hundred Russian members of the 
Congreea. 

The language difficulties were overoome in a 
most excellant manner; for the general meeting 
room—the Moscow State Conservatory—was fitted 
up with head-phones, so that the delegates could 
receive a running translation of the speech of the 
particular delegate at the rostrum in any of the 
official languages of the Congress. Some diffi- 
culties certainly arose, for the interpreters were 
not all technical experts, but the ease with which 
the great bulk of the communications could be 
followed was remarkable. In the several sectional 
meeting rooms, official interpreters gave similar 
services, though the resulte were not usually so 
affective. Nevertheless, these services made the 
Congress a memorable one by relieving the strain 


of following papers in foreign languages, and so 


rendering the meeting more interesting and enjoy- 


able. 

The programme for the Congress consisted of 
some ten major topics ; and, of these, the opening 
meeting considered the problems of petroleum and 
the world resources of this material A paper by 
the president; Dr. I. M. Goubkin, on the estimation 
of the oil resources of the U.S.S.R., opened the 
discussions. Subsequent papers covered the several 
suggested modes of origin of petroleum in the oil- 
fields of the world ; and estimates of oil resources 
in many areas were presented. Criticiam of the 
figures given for potential supplies was not want- 
ing, but the consensus of opinion tended to a less 
pesaimistio view of the world situation, though 
quite recognizing that the resources were being 
rapidly dissipated. Theories of oil production from 
vegetable and animal matter by bacterial action, 
from methane by ionization produced by radio- 
active elements, from coal and oil shale by de- 
structive distillation due to volcanic action, were 
all advocated as possible modes of origin of 
petroleum ; but the bulk of the communications 
centred round the tectonics of the several fields 
described. 

The geology of ocoalfields introduced fewer 
speculative topics. Again, however, the geological 
surveying of fields, and the determination of hidden 
fields in the U.S.S.R., constituted the main themes 
of the communications ; in addition, coalflelds in 
Japan, French Morocoo and other regions were 
described. Methods of correlation of coal seams, 
and especially the most recent that depend on the 
examination of the spores and pollen in the 
individual ooal beds, were illustrated by several 
papers. A particularly interesting communication 
discussed the structures of anthracites as shown 
in polarized light. The method had been first 
proposed by the Chinese geologist Si. 

The mineral reeources of the U.S.S.R. were still 
further delineated in the communications relating 
to Pre-Cambrian rocks, and ore deposits in other 
formations. These ranged throughout the whole 
territory of the State, from the Kola peninsula 
to farthest Siberia, from the Caucasus to the 
Arctic. While some of these resources have been 
known for many years, new deposits have come to 
light during the past two decades, and some of 
these were very striking. Of special interest to 
the microscopist was the discovery, in Siberia, of 
large crystals of optically clear fluor spar. Some 
of the crystals were cubes with an edge length of 
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from 4 to 6 inches. They are the largest crystals 
of colourleas fluor spar which have ever been found. 

Historically, the geological formation most 
closely associated with Russia is the Permian 
System. Itis little wonder that problems relating to 
these rocks should have constituted a considerable 
part of the proceedings; and, among the most 
striking of the exhibits arranged for the Congress 
was a gallery in the Palwozoological Institute of 
the Academy of Sciences, Moscow, containing the 
mounted skeletons of herbivorous and carnivorous 
Pareiasaurians from Permian strata. In Inostran- 
cevia, the Pareiasaurian equivalent of Smilodon 
(the sabre-toothed tiger from Pleistocene deposits), 
there is an example of parallel development that 
could scarcely be bettered in the whole palmonto- 
logical record. The teeth of this carnivore 
attained a length of 10 inches in the specimens 
on exhibit. This whole exhibit rivals that of the 
Smilodon Gallery in the Museum at Los Angeles, 
California. 

No less striking and fascinating was the exhibit 
of the Pleistocene mammoth and the woolly 
rhinoceros in the Zoological Museum at Lenin- 
grad. It was common knowledge to geologists 
that this unique exhibit was to be seen at Lenin- 
grad; but it was not known to the majority of 
the excellent guide-lecturers provided by the 
Intourist agency at Leningrad. There was some 
amusing consternation when the suggestions of 
trips to the Hermitage, the Winter Palace, Peter 
and Paul Fortress, eto., were emphatically rejected 
by the visiting geologista, and equally emphatic 
demands to see “The Mammoth’ were made 
in every language available to the delegates. 
The guides were distinctly nonplussed for the 
moment; but the position was soon straightened 
out and the pilgrimage to ‘The Mammoth’ 
organized. 

University departments in geology, in Leningrad 
and Moscow, were also made available for visite, 
and among these the Fedorovaky Institute of 
Economic Mineralogy at Moscow afforded an 
excellent example of the teaching facilities, and 
apparatus, available for the Russian mineralogist. 
The Institute contains probably the most oom- 
plete and up-to-date range of instruments for 
mineral research in the world. Prof. Fedorovsky 
and his assistants demonstrated the methods and 
technique to parties of those interested. In making 
mention of this Institute it must not be forgotten 
that all the other museums were equally generous 
in affording facilities for the visiting geologists ; 
but it happens that Prof. Fedorovaky was a 
personal friend of the author of this article, and 
henoe the latter was specially interested in that 
department. Indeed, it is no exaggeration to say 
that the preparations made at these several 
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museums and institutes far exceeded those made 
for any former International Geological Congress 
The preparations were nation-wide, and specimens 
brought from practically every district of the 
U.8.8.R.; certainly from every part where 
specimens of geological interest could be ob. 
tained. 

Mention must be made of the many social 
entertainments organized for the Oongress. The 
banquet in the Kremlin, given by the Government, 
and attended by many of the chief officers of the 
State, will always remain the central social event 
of the Congres : but no less memorable were those 
given by the Academy of Sciences; the Soviet 
Committees of Moscow and Leningrad ; and 
the Society of Cultural Relations with Foreign 
Countries. Nor must the numerous banquets 
organized for the entertainment of the participants 


- on the several excursions be omitted. Wherever 


these excursions were held, unstinted kindness 
was lavished on the members of the Oongreas. 
Banners of welcome were made ready and dis- 
played ; and invitations freely given to visit local 
places likely to be of intereat. A banquet generally 
terminated the proceedings. 

On the exoursion to Novaya Zemlya the Soviet 
Committees of Archangel and Tuloma (near 
Murmansk) arranged visita and banquets at which 
the writer was present; even at the wireless 
stations and settlements in Novaya Zemlya, that 
far-flung outpost of the U.S.S.R., such entertain- 
ments as were possible were arranged. 

When one considers the enormous strides that 
Russian geological science has made during the 
present regime, it is little wonder if a note of lauda- 
tion of that regime was evident; and, while 
political fervour sometimes became prominent, 
and a little disconcerting to people unaccustomed 
to such, the ressons for the enthusiasm could 
easily be understood. 

Among the most important of the activities of 
the International Geological Oongress are the 
excursions. Five were arranged before the Con- 
grees and five took place at the close. It was, of 
course, impossible to attend more than two of 
these ; but for many members only one could be 
managed in the time available. The writer selected 
the excursion to Novaya Zemlya, and has had no 
reason to regret his choice. The party was accom- 
modated on the Soviet steamship Vologda; and 
the navigation around these two islands without 
adequate charte—for we put into uncharted inlets 
where places of geological interest occurred—was 
& tremendous triumph of seamanship on the part 
of the captain and crew of the vessel. Fortunately, 
the weather was unusually propitious, and a most 
ambitious programme completed with practically 
no alteration, despite the preliminary notice that 
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the excursion might have to be ourtailed. Far 
from that being the case, it was actually augmented 
by visite to additional places. The leader, Prof. 
8. V. Obruchev, was ably assisted by several other 
members of the Arctic Institute, Leningrad, and 
by official interpreters. The Lower Palæozoic rooks 
of this Arctic province were examined, and oolleo- 
tions of the most common rooks and fosails were 
made. The glaciers of the region furnished oppor- 
tunities of studying many problems of ice-action ; 
while intrusions of acid and basic igneous magma 
gave scope to those more interested in petrology. 

The other excursions were doubtless as interest- 
ing, but the writer can only touch on the one he 
attended. 

In conclusion, a word of congratulation must 
be accorded to the authors and editors of the 
twenty-five guide books for the excursions, and 
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the beautiful geological map of the U.S.S.R. on 
the scale 1 : 5,000,000. The former were published 
in Russian, French and English, and repreeent 
an amount of organization, preparation and editing 
never before attempted for a geological congress. 
The map, also, ia an achievement that cannot be 
too highly praised. 

Taken all in ali, the Congress will be a memor- 
able one for those who took part in it, and the 
Comptes rendus, and other publications, will show 
those unable to attend the enormous amount 
of work that has been done, in recent years, in 
every branch of geology by our Russian colleagues. 

It was agreed at the close of the Congress to 
accept the invitation to hold the Eighteenth 
Congress in Great Britain; and already steps have 
been made by the Geological Society for the meet- 
ings to be held in London in 1940. W.T. GORDON. 


Planning the Land of Britain 


PPARENTLY for the first time in the course 
of ita hundred and six years of existence, no 
fewer than seven sections of the British Association 
united in a joint discuasion on the last evening of 
the recent Nottingham meeting. The subject was 
“Planning the Land of Britain” and the chairman 
was Lord Trent. Sympostum would be a mare apt 
description than discussion, for there was no time 
for any discussion after the seven sectional repre- 
sentatives had each delivered his contribution. 
The result, however, was instructive; it became 
very clear that each of the sciences has a definite 
contribution to make to the general problem, but 
that there is a considerable divergence both in 
point of view and objective—differences which 
point the need for further discussion. 

Dr. L. Dudley Stamp, director of the Land 
Utilization Survey of Britain, in his opening 
paper, attempted to stress some of the fundamental 
considerations underlying planning. In the first 
place, any planning must start from the present 
position, for the present utilization of the surface 
of Britain is the result of two or three thousand 
years of settlement, of a long-continued process of 
discovery by trial and error and of the play and 


interplay of a variety of factors. The isolation. 


and intensive study of those factors must surely 
be the first requirement, for any planning 
contrary to the dictates of long-term trends and 
natural controls must surely end in failure. In the 
first place, there are the natural or geographical 
factors of position and accessibility, physical build 
and geological structure, soil and climate, all of 


which impose strict limitations on land use. They 
emphasize the essential contrasts between the 
predominantly moor-covered highland Britain of 
the north and west with pastoral, agricultural and 
industrial Britain of the south and east. In- 
sufficient is known of Britain's soils, but the 
limited resources of first-class soil are certain. 
With the improvement of transport and com- 
munications, it is easy to supply even the remoter 
settlements with the needs of everyday life, so 
that there is no longer any necessity for the semi- 
subsistence type of agriculture so prevalent in the 
past—as with the Scottish crofter. Consequently 
the incidence of the natural factors in determining 
land use is greater than ever before. In the 
second place, the Aistorical factors often result in 
a stabilizing of land use—many of the parks, 
forests and common lands so valued to-day for 
amenity reasons are legacies from days when the 
reasons for their creation were entirely different. 
In the third place, the economic factors are clearly 
the most important in determining changes within 
the limite permitted by natural factors. A study 
of a large number of parishes in different perte of 
Britain over a hundred years or more shows & 
remarkable stability of land use on the best land 
(arable farming) and on the poorest land (heath- 
land or woodland), and a maximum change on land 
of intermediate quality. 

The incidence of geological factors in planning 
is both direct and indirect. The direct influence of 
coalfields and ore deposits on industry and land 
use is obvious ; so also is the negative influence of 
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great areas of hard ancient rock, but Prof. P. G. H. 
Boswell (Section C) was concerned to stress the 
important indirect influences, especially through 
water supply. If the geologist is concerned with 
factors which are omnipresent but statio, the 
zoologist and botanist deal with factors which are 
essentially both ubiquitous and dynamic. It is 
quite impossible to preserve ‘typical’ tracts of 
Britain by isolating them as national parks. The 
vegetation which is the chief attraction of our 
chalk downland or our scrubby heathland is 
essentially ephemeral—al these seral communities 
will change rapidly to woodland unless deliberately 
preserved in their present form. On the other 
hand, the ‘management’ of woodland of necessity 
destroys the decaying timber, which is the home 
of a characteristic fauna and flora. Each case 
must be decided on its individual merits, and the 
detailed knowledge of the scientific worker is 
needed. There is a real danger in the preservation 
of small beauty spote in that the concentrated 
pressure of human population quickly destroys 
both flora and fauna. Prof. E. J. Salisbury and 
Dr. Julian Huxley were in obvious &ooord on 
these pointe, though the latter was also concerned 
with the provision of Nature reserves in remoter 
areas in which wild life could adapt itself to 
present or changing vegetation. 

We are accustomed to associate the charm of 
rural England with ite old and picturesque oot- 
tages, perhaps forgetting that the cottages would 
lose most of their charm if removed from the 
setting of the old cottage garden. Although 
gardens in aggregate only occupy some two per 
cent of the surface of Britain, their influence on 
the soenery and indeed on the whole life of the 
country is out of all proportion to this area. The 
‘standardization’ of gardens may be more fatal 
than the standardization of rows of houses all 
alike, since it should be the function of the garden 
to provide both individuality and variety. Since 
most houses are on roads, this is the more important 
in that the traveller sees more of England's 
gardens than of any other aspect of land use for 
amenity purposes. 

Sir Daniel Hall spoke as the protagonist of a 
depressed industry and he claimed that his 
‘depreased ares’—the farming lands of Britain— 
occupied the bulk of the country. He clearly 
considered the modern trend to be to think too 
much of recreation and too little of the serious 
work of the countryside, though the hiker might 
have an important economic importance to the 
small farmer by his requests for accommodation 
and food. As he was leaving the platform, Sir 
Daniel threw the bomb of the evening amongst the 
audience when he claimed that the reorganization 
needed by agriculture could only be accomplished 
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with the State ownership of land. In a late: 
letter to The Times (Sept. 24) he urges that 
although the farmer may know what best suite 
his land, it does not follow that he knows what 
beet suits the national interest. The conditions in 
Fenland are such as to make this the area which. 
above all others in Britain, should be devoted tc 
fruit and vegetables. Is it to the national interest 
that a quarter of the land should hp, as it is at 
present, devoted to wheat, simply because the 
local farmer is encouraged by the wheat quota i 
Our leading agriculturists are clearly divided on 
the question of land ownership. Prof. R. G 
Stapledon would agree with Sir Daniel, but 
many doubt whether there are sufficient number 
of experts of their calibre to direct a State- 
owned Britain. G. M. Young visualizes ‘‘Some 
Board of Experts, all fighting like cata, staffed 
by tired examinees aspiring to become successful 
officials’. 

Unfortunately for Britain, agriculture seems tc 
have few contacts with forestry, nor has the 
forester been conspicuous in his regard for agri 
culture. Sir Roy Robinson expressed pride at the 
achievements of the Forestry Oommission—the 
sole post-War plan to move steadily to ite ap- 
pointed goal. Sir Roy spoke rather as a dictator, 
and it may be that the widespread opposition to 
the work of the Commission from landowners, 
sportsmen and those who seek so conservatively to 
preserve the countryside as it is at present, is 
based on a hatred of & relentless prosecution of a 
most desirable and nationally important objective. 
But it bodes ill for the success of a national plan 
for agriculture or indeed for any single demand on 
the land. Surely it is co-operation which should 
be the keynote of any land planning. 

No family has done more to develop and beautify 
the local aty than has the family of Boot in 
Nottingham, and it was accordingly of interest to 
hear Lord Trent say that individual efforta have 
already done as much aa possible, and that the 
next move is with the State. He waa alive to the 
practical difficulties of planning, just as Prof. J. H. 
Jones as an economist was concerned to stress the 
wider and deeper aspects of planning and the 
difficulties involved. What is the object of plan- 
ning ? We cannot plan without being sure of our 
objective, and it must be decided whether the 
object of planning is social, economic or strategio. 
The planning of industry is identical with the 
planning of land, and this is a truth which it is 
hoped the Royal Commission on the Siting of 
Industry will not overlook. It is surely the duty of 
the scientific community to maintain a permanent 
committee amongst themselves and to present a 
considered, if not unanimous, opinion on all 
aspects of the land and its future. L. D. 8. 
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A New Conception of Supraconductivity 
- By F. London, Institut Henri Poincaré, Paris 


N the past few years, physicista have been much 
engaged eby the phenomenon of supracon- 
ductivity. It is well known that various metals, 
when cooled below a certain very low temperature, 
characteristic of the metal in question, show the 
strange property of conducting electricity appar- 
ently without offering any resistance to the current. 
This curious phenomenon seems to contradict all 
our customary conceptions in physics. Particularly 
striking was the experiment of Kamerlingh Onnes 
and Tuyn, in which a current was induced in a 
supraconducting ring of lead and was found to 
persist there without any measurable decrease for 
many hours—s50 long as the low temperature 
could be maintained. This experiment seems to 
present a unique case of motion without any 
friction, whilst we have been accustomed to see 
in every mechanism an occasion for dissipation 
of kinetic energy into heat. 

1. Attempts have been made to explain this 
phenomenon by various mechanisms. But in all 
of them the same type of difficulty is always 
encountered. As in an ordinary conductor, Bo in 
& supraconductor, it seems necessary to imagme 
an enormous number of different electronio states 
corresponding to the infinite number of different 
currents possible in it, different as regards direction 
and intensity. But on the other hand, it seems 
very difficult to comprehend why in these states 
the motion of the electrons should not be damped, 
that is, why the electronic waves should not be 
dispersed. One would imagine that in any event 
the interaction with the ionic lattice would cause 
transitions between these numerous electronic 
states favouring the passage to states of leas energy 
and leas intensity of current. In & short time the 
irregularity of the thermal vibrations of the lattice 
should effect a complete dissipation of the initial 
current. 

This difficulty still appeared aggravated when 
Bloch adduced a very general argument accord- 
ing to which the most stable state of a mechanism 
of electrons under rather general conditions cannot 
show any current if no external field is applied. 

It can be said that all who have tried to oon- 
struct a theoretical picture of a supraconductor 
have been completely baffled by this dilemma. 

The new conception I have developed in different 
papers, partly in collaboration with H. London!, 
differs essentially from the earlier attempts in so 
far as it exhibits the possibility of representing 


all supracwrrenis realizable in a simply connected 
supraconducior by even one single elecironic state 
alone; though to be sure, the presence of an external 
field has been found to be of fundamental import- 
ance. .. 

A new experiment has given us the key to this 
possibility. Meissner and Ochsenfeld* found in 
1933, that a supraconductor behaves not only like 
an ideal conductor, but in addition also like a very 
strongly diamagnetic metal. According to the 
Maxwell equations, an ideal conductor would not 
show any change of magnetic ffux in ite interior ; 
this signifies that one should find, so to speak, 
‘frozen in’, that magnetio fleld which was present 
at the moment when the supraconductivity was 
established. Meissner’s experiment, however, has 
shown that in a supraconductor the magnetio 


‘flux is always equal to sero. It has been observed 


that those magnetic fields, present before the 
supraconductivity was established, are pushed out 
while the temperature is lowered below the 
transition point (provided the experiment is carried 
out under ‘ideal’ conditions ; see further below). 

According to Meissner's experiment, it looks as 
though the transition from the non-supraconduct- 
ing to the supraconducting state in a magnetic 
fleld is reversible, so far as the magnetio flux can 
always be considered as equal to zero in any 
volume element in the supraconducting state 
independently of the way in which the transition 
temperature has been passed. That is quite 
different from the case of infinite conductivity. 
There the transition is not reversible and the supra- 
conductor would show a kind of permanent 
memory of that magnetic fleld which was present 
when supraconductivity was last established. The 
point of view, that the transition inio the supra- 
conducting slate is a reversible phase transformaton, 


“was already suggested by Rutgers and Gorter, 


who, starting from this assumption of reversibility, 
derived certain thermodynamical relations between 
specific heat, magnetocalorio effect, eto., relations 
which have been verified in the meantime by many 
experimenters. 

2. This state of affairs suggested an interpretation 
of supraconductivity which is entirely different from’ 
that which considers this phenomenon as a limiting 
case of ordinary conductivity. Though it is not 
possible to consider the diamagnetic phenomenon 
as a consequence of the infinite conductivity, the 
converse can to a certain extent be done. 
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A diamagnetic atom, as is well known, exhibita 
the possibility of permanent currents flowing in a 
system which is in its most stable state. These 
currents, indeed, do not appear except in the 
presence of & magnetic field, and that is precisely 
the reason why this mechanism is not covered by 
the theorem of Bloch mentioned above; for 
Bloch’s theorem deals only with systems with no 
external field. 

Let us for a moment consider the behaviour of 
a diamagnetic atom in a magnetic field. We may 
describe such an atom by the following properties : 

(a) Ite lowest state is not degenerate and belongs 
to the discontinuous spectrum. Its wave funotion 
is real. 

(b) Ina weak magnetic field h, the wave function 
y does not experience stronger perturbations than 
those proportional to the square of h or still higher 
powers of h: 


p = pe +h; 
where }, is the wave funotion for h = 0. 
In the (non-relativistic) wave mechanics, the 
density of current] of an electron in the state ¢ is 
known to be given by the formula: 


he e? 
J = gap (WH grad ( — P grad V) — T wr (2) 


where h, m, e, c are the well-known universal 
constants, ~* is the conjugate complex value of 
y and A is the vector potential of the magnetic 
field h (h = curl A). 

Substituting into this expression the above d 
of the diamagnetic atom, one obviously obtains 
as the greatest term, the only one proportional to 
the field strength : 


e* a 
je — 7 vA + 


(1) 


(3) 


All the other terms are of the order h? or still: 


smaller. Calculating the moment of this current, 
one obtains the well-known expression for the 
induoed diamagnetic moment of the atom. 

It is perhaps of some interest to discuss in more 
detail how the diamagnetic atom sucoeeds in repre- 
senting an infinite number of currents by one 
single state. 

In & magnetio field the total momentum p of 
&n electron is not simply proportional to the 
velocity v; it is rather 
(4) 
This formula can be considered as the supplement 
to the well-known analogous resolution of the 
energy into ‘kinetic’ plus ‘potential’ energy, and 
accordingly the two terms mv and £A are some- 
times distinguished as ‘kinetic’ and ‘potential’ 
momentum. 


= mv FEA 
c 
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The formula (2) for the current is obviously 
based on the corresponding resolution of the 
velocity v equivalent to (4): 

1 e 


(4) 


For the term ( "M (* grad à — à grad 4*) in 
(2) represente the local density of the total 
momentum p in the state }. (This pan easily be 
verified by putting, for example, a plane wave 
emà into this term.) It is a somewhat strange 
but quite oharaoteristio feature of the wave- 
mechanical description that the wave-length of 
the de Broglie waves does correspond to the total 
momentum (p = h/A) and not to the kinetic momen- 
tum, whereas the latter, being proportional to v, 
is atteched to the current. (Correspondingly the 
frequency is known to be attached to the total 
energy (E = Av) and not to the kinetio energy.) 

Now, owing to equation (1), in a diamagnetio 
atom the term (h/4r3) (9* grad y — ( grad 4*) repre- 
senting the mean total momentum p remains every- 
where practically rero, even in a magnetic field. 
In this case the currents occurring are, 80 to speak, 
a kind of image of the actual magnetic field. The 
local kinetio momentum, that is, the local ourrent, 
given by (3), is throughout equal but opposite to 
the local potential momentum, represented by the 
veotor potential of the magnetic field, so that the 
sum of both, p, is everywhere zero. In such a 
manner a diamagnetio atom in ita one lowest state 
oan show an infinite variety of different currents 
corresponding to the infinite variety of orientations 
and intensities of the applied magnetic fields, 
whereas its wave function does not show any 
appreciable reaction. 

This mechanism of condo ig entirely different 
from that considered in the oustomary theories of oon- 
ductivity : the transport of electricity is not based, 
as usually, on progressive waves (or progreasive 
wave packets), but on stationary waves. By these a 
transport of electricity can only be effected in the 
presence of a magnetic field and this is precisely our 
assertion as to the nature of the supracurrents. 

3. Let us now assume that in a simply connected 
supraconducting metal there may be one or several 
discrete electronic states of the same properties (a) 
and (b) below the continuum of ordinary (Bloch-) 
states. Since in all these states by a given mag- 
netic field practically the same current is evoked, 
the transitions between these states caused by 
the interaction with the lattice vibrations will 
effect no dissipation of the diamagnetic currents. 
This is exactly the mechanism by which the inter- 
action with the nuolear vibrations in a diamagnetic 
molecule is prevented from effecting any dissipation 
of the diamagnetic currents evoked by an external 
magnetic fleld. 
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Thus for a supraconducting electron also we will 
suppose the same equation (3) to be valid : 


j=- f aA; 
Mce 


where j,* signifies the probability of finding this 
electron, which we will suppose to be practically 
constant throughout the metal. Summing over 
all electrons» we therefore obtain for the density 
of the total current : 


(5) 


where ^ signifies the number of supraconducting 
electrons per om.*. A= m/ne* is a constant of the 
dimensions [sec."] characteristic of the supra- 
conductor in question. As n < 10%, one obtains 
A2 8:2 x 107? geo.!, 

The vector potential not being uniquely defined 
hás yet to be normalized in a definite way in order 
to obtain in (5) an unambiguous statement. We 
can, however, get rid of this ambiguity by forming 
the curl of (5) and obtain 


Ac. ourl J = — h (6) 


This is the fundamental macroscopic connexion 
between magnetio field h and current density J 
that we propose for the supraoonduoting state. 

From our observations apropos of the diamag- 
netio atom, we may infer that in our model the 
notorious difficulties discussed above will not 
appear. Oompared with the former conception 
of infinite conductivity the assumptions (a) and 
(b) certainly signify an appreciable reduction of 
the mechanism which remains to be explained by 
the theory of electrons. On the other hand, 
(a) and (5) form, of course, in no way & Necessary 
basis of (6), and it is quite possible that the 
future development of the molecular theory will 
replace them by a still more reduced basis‘. 

4. In the following we shall discuss the macro- 
scopic description furnished by (0). The currente 
which are admitted by this equation are very far 
from being identical with those which would oorree- 
pond to an infinite conductivity. The variety of poss- 
ible currents ts considerably more restricted acoording 
to our interpretation, which admits only currents, 
which are correlated in a very special manner with 
a magnetic field. But it can be shown that it is 
really possible by just this restricted ensemble of 
currents to describe all the supracurrenta which 
are actually observed. 

Applying the Maxwell equation 


e curl h = J, ~- (7) 


(neglecting here the displacement current) we can 
eliminate J in (6) and (7) and get 


c’ A curl curl h = — h; 


' 
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or since div h = 0 
cA Vth=h (8) 

This equation indicates that the magnetic field 
decreases exponentially from the surface to the 
interior of the supraconductor, in this way repre- 
senting the Meismer effect. As in a diamagnetic 
atom, the induced currente behave like & screen ; 
their magnetic field tends to diminish the original 
field. In a distance of the order of magnitude 
>c+/A (> 10* om.) the field can be considered 
as practically zero. 

In Meissner’s experiment, it is obviously the 
applied external magnetio field which evokes the 
supracurrent as soon as the supraconducting state 
is established. In the case of the permanent 
current in & ring (and also in the case of an open 
wire which is fed by normal conducting leads), 
the magnetic field which maintains the current 
proves to be identical with that which is produced by 
the current itself. The most stable state of a ring 
has no courrent, unless an external magnetio field 
is applied. To be sure, the states in which the ring 
possesses a permanent flux through ita central 
hole, are not states of lowest energy but are 
metastable under macroscopical conditions: only 
by a finite variation of the macroscopic parameters 
of the system (for example, by passing the transi- 
tion temperature or by cutting the ring open) can 
the ring be brought into the absolutely stable 
state which contains no flux. 

To complete this theory it is necessary to add 
to (6) & further statement as to the behaviour 
of the electric field. In this regard the 
magnetic equation (6) as well as experience do 
not exclude a certain indeterminateness, and an 
experiment had, therefore, to be arranged in order 
to elucidate this point’. We cannot enter here into 
& detailed discussion of this question, and want 
only to state that as a result of this experiment 
the relation : 

AJ =e (9) 


(e being the electric field strength) seams now to 
be the most simple formulation of this supplement- 
ary electric equation. The electric fields possible 
according to (9) and (6) are reduced to just those 
which are inseparably attached by induction to 
the magnetico field. The equation (9) simply states 
that there are no other currents in the supra- 
conductor than those which, according to (6), are 
evoked and maintained by the magnetio field. 
It might be emphasized that our conception 
differs essentially from a description which has 
sometimes been given, according to which supra- 
conductivity should be characterized by the par- 
ticular value u = 0 of the magnetic permeability. 
Though for simply connected isolated supra- 
conductors both formulations give macroscopically 
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identical results, they prove entirely different if 
one has to deal with supraconduoting rings. 

The essential characteristic of our theory can 
be seen in the following: The same relation (6), 
between current and magnetio field, which repre- 
sente the Meisener effect and which for simply 
connected supraconductors is practically identical 
with the description u = 0, is able, moreover, to 
describe the distribution of the permanent currente 
in supraconducting rings. The magnetic field of 
these rings, having a curl, requires, according to 
Maxwell'a theory, the explicit introduction of the 


Obituary 


R. JOHN ROBINSON AIREY died in his 
seventieth year at his home in Newtown, 
Montgomeryshire, on September 16, after an illnees 
lasting more than six months. He was & native of 
Leeds, where he received his early education at the 
Blenheim Council School and the Central High School. 
After serving as an aasistant in the science depart- 
ment of the latter he was, from 1896 until 1903, a 
master at the Porth County School, Glamorganshire. 
Airey’s first degree was a London B.8c.-in 1894. 
In 1903 he interrupted his teaching work for three 
years, and went up to St. John’s College, Cambridge, 
as a foundation scholar ;. he took first-class honours 
in both parts of the Natural Science Tripos, and was 
awarded the Wright Hocking and Hughes prizes. 
From 1906 until 1912 he was principal of Morley 
Secondary School, and from then until 1918 principal 
of the West Ham Technical Institute. In that year 
he became principal of the City of Leeds Training 
College, where he was held in very high esteem by 
all with whom he came into contact. On his 
retirement in 1988 he was presented by his old 
students with his portrait in oils, which he gave to 
the College. This was accompanied by an ilummated 
letter, from which may be quoted “You will live in 
our memories as & principel and a friend whose words 
were few and whose bappy and kindly disposition 
shone out Bo brightly that even your reproofs were 
„tinged with humour". Another friend described him 
as “a verray parfit gentil knyght". 

Airey became a D.Soe. of London in 1915, and in 
1926 Cambridge conferred on him its coveted 8c.D. 
He will be best remembered in scientiflo circles for 
his work as & mathematician and computer, par- 
ticularly in connexion with Bessel functions, in which 
he was deeply interested for thirty years. He became 
a member of the British Association Mathematical 
Tables Committee in 1911 and continued to serve 
uninterruptedly until his death; from 1918 until 
1929 he held the office of secretary. His first pub- 
lished tables appeared in the report of this committee 
for 1911, and were of the so-called Neumann functions, 
which are related to the functions usually known as 
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. 
Macroscopic current. It cannot, of course, be 
described by a particular value of the magnetic 
permeability only. 


Physica, 8, 341 (1085 F., Pree. Rey. 
Soc, d Hh, E O rri: e REDE 
supra: 


787 (1938) ; 
^5 #7 Gà (n sed 


Buppl, 756° (1938). 


, and Ocheenfeld, 
Mener, W., and Heidenreich, T., P. 
A to Hhrenfest, P., Leiden Comm. 
Gorter, O. J., Arok. Mus. Teyler, 7, 878 (1933). 
; London, F, O.R., 208, 28 (1937). 
London, . Soe., 02 (1030). Beealwo v. Lane, 
m. Tondon, Yo and H y i. [er e 86 TN Behrodingsr, B, 
Nan, 137, 8*4 (1036). 


[To be continued. ] 


Notices 


Y functions or Beasel functions of the second kind ; 
these tables were extended in 1918, 1914 and lO0rb. 

The need for extensive tables of sines and cosines 
in radian measure to facilitate the rapid calculation 
of transcendental functions from their asymptotic 
expensions led Airey to prepare such tables. The 
first, m 1916, gave these functions to 11 decimals at 
interval 0-001 throughout the quadrant. 15-figure 
tables at varying intervals up to r = 100 appeared 
in the Reporte for 1916, 1923, 1924 and 1928. These 
tables were reprinted, with some extensions, m 
volume 1 of the “British Association Mathematical 
Tables” in 1981, and are now widely used and 
appreciated by engineers and mathematical physicista. 
Since their publication Airey has prepared extensive 
manuscript tables to 18 decimals at interval 0:0001, 
but these have not yet been published. 

It is not possible to enumerate all the tables oom- 
puted by Airey-of functions related to Bessel funo- 
tions; a list of them occupies a page in the 1929 
Report. It should, however, be mentioned that he 
made, in 1917, the first extensive calculations of what 
he called the Lommel-Weber function. Owing to 
war conditions they were not published until 1924, 
although mentioned in the reports of the two previous 
years; meanwhile similar figures appeared in 
Wateon’s “Theory of Bessel exneeions- under the 
name of Struve function. 

In 1918 Webb and Airey directed attention, in a 
paper in the Philosophical Magazine, to the import- 
ance of the confinent hypergeometric functions in the 
solution of a wide range of differential equations of 
the second order. This was followed, in the British 
Association Reports for 1926 and 1927, by tables of 
these functions for various values of the three 
arguments on which they depend. 

The second volume of the “British Association 
Mathematical T&bles", grving solutions of Emden’s 
equation, is based entirely on methods suggested by 
Airey. He was, in fact, a master of the art of getting 
numerical solutions of equations that would not 
yield to formal treatment. In particular, he was 
conspicuously successful in dealmg with asymptotic 
series, where the common practice is to compute to 
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e 
the least term, and neglect the divergent part. He 
had the happy knack of discovering the form of 

‘converging factors’, which, when multiplied by the 
least term, gave the effect of the di terms ; 
in this way he was usually able to double the number 
of decimals that oould otherwise be obtained. 

Another phase of Airey’s activity was his associa- 
tion with the production of the Philosophical Maga- 
sine, which goes back many years. In 1988 his name 
first appearad on the journal as a joint editor, and 
from that date onwards he read and passed for prees 
every article. Although not a frequent contributor 
in recent years, his last task was the reading and 
correction of an article by himself, which will appear 
in & future number. 

Airey was & fellow of the Royal Astronomical 
Society, the Physical Society and the Edinburgh 
Mathematical Society. He will be remembered as an 
inspiring colleague, and a friend who was always 
generous with his help. He is survived by a widow 
and a daughter. L. J. Coma. 


Mr. W. B. Ferguson, K.C. 

WirLiAM Bares Farcusox, who died on Thursday, 
October 7, m his eighty-fifth year, was educated at 
Manchester Grammar School and Merton Oollege, 
Oxford, where in 1874 he graduated with first-class 
honours in natural science. At this time it was 
apparently his intention to enter the medical pro- 
fession, but after another year or two engaged in 
study and lecturing, during which he became one 


of the original fellows of the newly founded Institute - 


of Ohemistry, he qualified for the Bar, to which he 
was called in 1882. He practised for some eighteen 
years and took silk in 1900, but then on urgent 
medical advice had to give up his profession and 
relire for several years to Arosa in Switzerland. 
Ferguson was already keenly mterested in photo- 
graphy, and having become a member of the Royal 
Photographic Society in 1895, was elected a fellow 
in 1900, in which year he published'a paper 
While at Arosa, in collaboration with B. F. Howard, 
he studied the influence of temperature on the rate 
of development of dry plates and devised his time- 


student of Hurter and Driffleld’s epoch-making 
researches, and the design of photometers for 
the measurement of photographic densities became 
one of his hobbies. His outstanding contribution 
to photographic science was undoubtedly the Hurter 
and Driffield memorial volume, in which he not only 
collected together in conveniently accessible form 
all their important papers, but also gave us the resulte 
of a painstaking study of their apparatus, laboratory 
notebooks and correspondence, a labour of love 
which occupied him for fully two years. 
Ferguson’s striking figure and charm of manner 
will not soon be forgotten by members of the Royal 
Photographic Society, and many are mdebted to him 
for his unfailing interest and kindly enqouragement 
in their work. Although repeatedly invited to beoome 
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ita president, Kis precarious health always compelled 
him to decline, but on the Council and in numerous 
committees he served the best mteresta of the Society 
for many years. He was awarded the Society’s 
honorary fellowship and the Progress Medal in 1914, 
the Hurter and Driffield Memorial Medal in 1918 and 
the Davanne Medal of the Société Française de 
Photographie in 1925, in recognition of his scientific 
work, and was throughout its existence a vice- 
president of the British Photographic Research 
Association. All who knew him will mourn the loss 
of a good friend and an outstanding personality, and 
will deeply sympathise with his wife and family in 
their sorrow. F. F. R. 


r. Carl Spengler 

Eun E e a A Carl Spengler 
in his seventy-seventh year, one of the pioneers of 
tuberculosis research and treatment has passed away. 
He lived and died at Davos, and was one of those who 
made Davos the first, and for a time the chief, centre 
for the Alpine treatment of pulmonary tuberculosis. 

Carl Spengler studied medicine at Heidelberg and 
Zurich, afterwards worked at bacteriology under 
Profi. von Stilling and de Bary, and from 1886 until 
1889 was assistant physician in the University of 
Strassburg. He then returned to Davos in order to 
specialize on tuberculoeis, and his work attracted the 
attention of Robert Koch, with whom he collaborated 
for a time, originating the preparation of tuberculins 
from the bovine type of bacillus, and devising the 


of the best of the staining methods, and described 
the presence in tuberculous materials of spheroidal 
termed ‘splitter’ bodies, and the appearance of which 
he regarded as being of favourable import as indicating 
disintegration of the tubercle bacilli. 

In addition to developing the climatic and open- 
air treatment of tuberculosis, Spengler also sought 
to discover an agent which would exert a curative 


This he claimed to have done, and evolved his I.K. 
( = Immun Körper) treatment for the disease. Ho 
believed that the red blood corpuscles (and not the 
serum) of & specially immunized animal carry the 
bulk of the immunizing substances, and devised his 
I.K. remedy for treatment, which consists essentially 
of a solution of the anti-tuberculous immunizing 
bodies derived from the red blood corpusoles of & 
treated animal. He also applied the same methods 
in the treatment of other diseases, and during his 
last years devoted much time to research on cancer. 
|^ R T. Hmwrsrr. 


We regret to announce the death of the Right Hon. 
Bir Herbert Maxwell, Bt., K.T., F.R.8., chairman of 
the Royal Oommiesion on Ancient Monuments 
(Scotland) in 1908-84, on October. 80, aged ninety- 
two years, 
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News and Views 


Prof. A. von Sxent-Gy6rgyi: Nobel Prize for Medicine 
Ir is announced by the Stockholm correspondent 
of The Times that the Nobel Prize for Medicine for 
1937 has been awarded to Prof. Albert von Szent- 
Gyórgyi, of the University of Szeged, in Hungary, 
for his work on vitamin C. More than fifteen years 
ago, experimenta carried out by Sxent-Gydrgyi on 
the adrenalectomized animal suggested to him that 
the adrenal cortex is in some way involved in 
biological oxidation. A detailed study of different 
animal, vegetable and synthetic oxidixing systems 
was made, but no connexion could be found between 
these and the function of the adrenal cortex. How- 
ever, nine years ago, evidence was obtained that the 
cortex is in some way connected with the peroxidase 
system and at the same time & reducing substance, 
considered to be a 'hexuronio acid’, was isolated from 
it. The same acid was also found in plants and shown 
to be an essential part of the ‘reducing factor’ of 
plant juices, being apparently connected with the 
function of the peroxidase system. Since the ‘reducing 
factor’ is found in fruit juices which contain vitamin 
O and cure both human and experimental scurvy, the 
antiscorbutic potency of the ‘hexuronic acid’ was 


investigated, 


Hownvmn, it was not until four years later 
that Svirbely and Brent-Gy6rgyi were convinced that 
the potency of this acid was really due to the acid 
itself and not to ite contamination by some more 
potent substance. Success was dependent on the 
possibility of obteinmg large quantities of the acid, 
and the authors were finally successful when they 
discovered that paprika, the Hungarian red pepper, 
is an unusually rich source. Meanwhile, investigation 
in various laboratories of the chemical nature of 
‘hexuronic acid’ had necessitated a modification of 
the structural formula originally proposed and Szent- 
Gyorgyi and Haworth (Natura, 131, 24; 1988) sug- 
gested the name “ascorbic acid", by which vitamin C 
is now generally known. It was not long after Szent- 
Gyorgyi’s isolation of ascorbic acid from natural 
sources before the vitamin was prepared by chemical 
synthesis, and the synthetic vitamin is now employed 
in medicine when large doses are required. Although 
Szent-Gydrgyi’s brilliant research may have closed a 
chapter in vitamin chemistry, it has nevertheless 
opened one m the treatment of disease. 


Representation and the Australian Aborigines 

To those whose vocation it is to consider the 
Australian aboriginal mainly, if not exclusively, in a 
context in which he appears as the most primitive, 
physically and culturally, among existing peoples, 
there is something incongruous in the report from 
Canberra (The Times, Oct. 27) that the aborigines 


have petitioned the King, asking His Majesty, through 
the Australian Government, to empower them to 


propose one of their own people, or a sympathetio 
white, to represent them in the Federal Parliament. 
The purpose of the petition, it is stated, is to prevent 
their extinction. It goes on to point out that the 
injunction laid on the first settlers in Australia, that 
the aborigines should be adequately cared for, has 
not been obeyed, since aborigines’ lands have been 
expropriated and legal status has been denied them. 
This is the first occasion in Australian history on 
which such action has been taken by the aborigines ; 
but as the eighteen hundred and fourteen signatories 
to the petition, drawn from all parts of Australia, 
are chiefly from mission stations, the circumstances 
which have determined their mode of action are not 
beyond conjecture. The petition has been forwarded 
by Mr. Lyons, as Prime Minister, to Lord Gowrie. 
the Governor-General, for submission to the King. 


WzuaTEVvER may be ite ultimate fate, the fact of 
the submission of the petition is significant. It is 
one among & number of indications of the profound 
cultural changes which are taking place among even 
the least advanced races under Imperial administra- 
tion. It pointa to the fact that neither segregation, 
the provision of reservations, nor even ‘indirect rule’ 
are to be regarded as the final solution of the problems 
which arise in modern oonditions out of even the 
regulated cultural conteote of white and backward 
civilizations. Cultural change, it seams, is inevitable ; 
but in recent discussion of the colonial question, it 
appears to be overlooked that under democratic 
institutions the growth of a native opinion cannot be 
ignored, and the crux of the colonial problem is not 
ownership, but the will, as well as the competence, 
to guide native development in the light of detached 
and scientific study along linee beneficial to the native 
himself, as well as to the larger world in which he 
will have to find his level some day when he emerges 
from tutelage. 


The Progress of Engineering 

Iw his presidential address to the Institution of 
Civil Engmeers on November 2, Mr. Bryan Donkin 
pointed out that it is nearly thirty years ago Bince 
Siemens &nd Kennedy, who preceded him in the 
chair and who were like himself connected with both 
the mechanical and electrical branches of engineering, 
described the latest advances which had then been 
made in the new industry. The mtervening gap he 
filled up most satisfactorily. In an essay on applied 
science written in 1810, Shelley said of electricity, 
“What a mighty instrument it would be in the hands 
of him who knew how to wield it.” Shelley referred 
to the aerial mariner who could swim in the air with 
bladders and said that such mgenuity was not to be 
condemned. ‘Why,’ he said, “have we not dis- 
patched intrepid aeronsute to cross Africa in every 
direction to survey the whole peninsula in a few 
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weeks ?" It is by thee means “that we could 
&dvanoe civilization, emancipate every slave and im- 
prove generally the welfare of mankind.” Now most 
of the things Bhelley thought of have been done, and 
mankind has benefited. 


Maw has become a more efficient unit, he performs 
more work in a given time, he lives longer, he has 
greater comforts, but with all these advantages, it 
is a misfortune that the necessity still arises for some 
to spend their energies and the wealth of their 
country in fruitless endeavoura to kill or to be 
ready to loll, therr enemy in lees time and at leas 
cost than is possible for their adversaries. According 
to the best authority, it was shown in 1080, by 
statistics of the cost of various domestic com- 
modities throughout Europe, ranging from electricity 
to coal and moluding butter, bread, milk, meat, 
potatoes and sugar, that the fall m the price of 
electricity since 1914 was greater than that of any 
of the others. In addition, the price of electricity in 
Great Britain had fallen more than in any other 
country. It is practically certain that it will fall still 
approval Lord Weir, who said that millions of pounds 
should be spent in research in the political sphere 
for the founding of & thinking department for the 
investigation and analysis of human qualities. It 
should explore the possibility of healing and softening 
racial bitterness and ultimately demonstrate to the 
world the utter mability of war to solve political 
problems. 


Co-operation between the Engineering Professions 
AT the beginning of his presidential address to the 
Institution of Electrical Engineers delivered on 
October 21, Bir George Lee re-echoed Bir Alexander 
Gibb's suggestion, given in his address to the Institution 
of Civil Engineers last year, for cloeer co-operation &nd 
co-ordination between the various engineering institu- 
tions. The engmeering industry is now so large that 
amalgamation between the various institutions, even 
if desirable, would be practically impossible. But he 
made two suggestions of directions in which oo- 
operation should be easy and an advantage to 
industry. The first was that facilities might be given 
to members of one institution to attend meetings of 
other institutions, to hold joint meetings on subjects 
of common interest and to give special library 
facilities to all. The second was that the full implica- 
tions of social science can best be handled from the 
engineering side by the combined efforta of all the 
engineering professions. To an mcreasing extent the 
lives of our people are bound up with engmeering 
development, and the economies of our welfare are 
dependent to & large extent upon the rate of this 
development. The closer association and meeting of 
people who are interested in different phases of what 
is actually the same subject would facilitate the 
recognition of common interests and ideas. 


Big GmoBGnm then passed on to give an interesting 
account of developments in some of the activities of 
the Post Office. He pointed out the success of the 
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new telephone tariffs. The shilling night rate has 
been a very successful peychological touch which 
succeeded beyond the wildest expectations. He laid 
stress on the difficulties of development forecasting. 
If & successful forecast is made, then the capital 
expenditure can be reduced to a minimum. When 
the sixpenny telegram was introduced m 1085, there 
was an immediate increase of 34 per cent over the 
corresponding period for the preceding year. The 
standardization of teleprinter working has paved the 
way for the development of a switched telegraph 
system utilizing the familiar methods of automatic 
telephony. Probably it will soon be possible for any 
teleprinter office in the inland service to obtain 
instant communication with any other teleprinter 
office simply by dialling. 


Nuffield College, Oxford 

Mora information relating to the proposed college 
for research in social studies, to be called Nuffield 
College (see NATURE of October 28, p. 697), is now 
available. The erection and equipment of the College 
and the laying out of ita grounds will be in the hands 
of the governmg body of the University, the Heb- 
domadal Council. It shall from time to time appoint 
the warden, the fellows and other officers, and 
generally take charge. It is proposed to have maxima 
of twelve official fellows, eight faculty fellows, twenty 
visiting fellows, and forty students. Women will 
be eligible for fellowships and studentships. The 
official fellows will be whole-time research workers, 
the faculty fellows teaching members of other 
colleges who do work on social studies, and the 
visiting fellows the possibly non-academic persons 
from outside. The studente will be at least in their 
third term of residence at the University and working 
for research degrees. All classes of fellows (but not 
women fellows) will be entitled to rooms and dinner 
in college and students may also have rooms there. 
The visiting fellows and the students will receive 
honoraria or emoluments of the order of fifty pounds 
per annum. Lord Nuffleld will be the first honorary 
fellow. 


Comets and Problems of Cosmogony 

THe presidential address at the British Astro- 
nomical Association was delivered on October 27 by 
the Rev. Dr. M. Davidson. He discussed comets, 
especially in connexion with the light that they 
throw on problems of ooamogony. Considering that 
comete move in orbits of such a diverse nature, 
direct and retrograde orbite being nearly equal in 
number, taking comets on the whole, he showed that 
there are difficulties in reconciling this faot with the 
tidal theory of the origin of the solar system. He 
referred to the families of comets which are associated 
with the major planete, statmg that it is quite 
Impossible to explain these on the capture theory. 
There is, he considers, some basis for the view that 
they were expelled by the planets, though there are 
certain objections here algo. Various theories for the 
origin of both the short-period and long-period. 
comets were dealt with in turn; but, Dr. Davidson 
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pointed out, none of these can be considered satis- 
factory.  Bobrovinokoff's conjecture that the sun 
captured comets when it was passing through diffuse 
clouds of obscuring matter leas than a million years 
ago would appear to be mere speculation, and great 
difficulties arise when we inquire how bodies of such 
diverse sizes as are found in the nuclei of comete 
should appear in diffuse clouds of obscuring matter. 
The whole subject is full of difficulties, and Dr. 
Davidson contented himself with expressing the 
hope that posterity would be able to solve the 
problem. At the close of his address, he presented 
the Walter Goodacre Gold Medal and Gift to Dr. 
A. C. D. Crommelin, whom the Council selected this 
year for this award, in consideration of the very 
valuable work that he has done for the Associatian, 


* more especially in connexion with comete and minor 


planete, on which he is a recognized authority. 


Easton Park Nature Sanctuary 
Easton Panx, Dunmow, Essex, which Frances, 
Countess of Warwick, has recently willed under 
terms to the Essex County Council to assure ite 
future as a Nature reserve, covers a thousand acres 
of mixed wood and parkland, and has long been 
preserved as a wild-life sanctuary, with no shooting 
and only the rebbite killed. Although a little short 
of water except for the dewponds, the estate is rich 
in wild-life: there are considerable numbers of jack- 
dawg, green and spotted woodpeckers, goldfinches 
and long-tailed tite ; goldoreste, hawfinches, kestrels, 
the three common owls, nuthatches and many jays 
nest in the woods. In a recent autumn study of 
the bird sanctuaries there, by invitation of Lady 
Warwick, Mr. Eric Hardy noted fifty species of bird, 
including & roosting flock of 195 jackdaws. There 
are a few red squirrels in the park, but no grey 
and no nesting oarrion-orows. Wild 
pheasants and partridge are numerous, and there are 
two large duck ponds where Lady Warwick intends 
to introduce ornamental waterfowl. A large four- 
acre wood around Stone Hall on the south side of 
the estate is permanently fenced and padlocked and 
kept as a specially secluded sanctuary for woodland 
nesters. 


Ix the grounds of Easton Lodge, Lady Warwick 
has had erected & number of large aviaries, and 
converted old canservatories to heated aviaries, 
totalling eight aviaries in all, the largest, as high as 
the big aviary at the London Zoo, enclosing a full- 
grown yew tree. The collection comprises some 17 
species and about four hundred specimens, chiefly of 
foreign finches, and is also used as a ‘ftymg school’ 
for injured or rescued British birds before their 
release. The aviaries are in the charge of Mr. Gilbert, 
formerly & keeper of aviaries under Mr. D. Beth: 
Smith at the London Zoo. The park also contains 
large herds of red and fallow deer, a herd of Highland 
cattle, some 700 Shetland sheep, including four- 
horned rams, & number of Shetland ponies, and 
some very outstanding trees, including some of the 
country’s best specimens of cedar, wych-elm, oak, 
maiden-hair, palm and Atlanthus or tree of heaven. 
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Electron Diffraction and Surface Structure 


Taa thirty-ninth Bedson Lecture was delivered on 
October 25 in King’s College, Newcastle-on-Tyne, by 
Prof. G. I. Finch, on “Electron Diffraction and 
Surface Structure’’. Prof. Finch stated that patterns 
are obtained on a photographic plate placed in the 
path of an electron stream which has been allowed 
to graze the surface of a solid body, and from these 
diffraction patterns an accurate indication of the 
surface structure is obtained. The diffrastion patterns 
tend more and more towards well-defined rings with 
decreasing crystal size and more random orientation, 
until eventually an effect similar to the Debye- 
Scherrer pattern is obtained. Experimenta with 
thin films of nickel deposited on a copper surface 
show that the nickel crystals follow, up to a certain 
thickness, the orientation and size of the original 
copper crystals. As the thickness of the nickel film 
increases to about 30,000 A., the arystals orient 
themselves in directions independent of the original 
copper crystals, although ordinary microscopic ex- 
amination indicates a cantinuance of the original 
orientation. Electron diffraction experimente have 
also been used for determining the chamical oom- 
position of thin surface films, where ordinary chemical 
analysis has failed ; for example, the composition of 
the blue film on tempered steel rasor-blades was 
successfully determined in this manner. Sir George 
Beilby’s theory of surface liquefaction of solids 
during polishing has received experimental proof 
from electron diffraction experiments on polished 
surfaces, and extremely important work is being 
carried out in this fleld in connexion with the 
'running-in' of machinery. 


Pottery in the Palzolithic Period 
FortHae evidence on the disputed question of the 
occurrence of pottery im the later phases of the 
palsolithio period was brought forward by Mr. J. P. T. 
Burchell at a meeting of the Society of Antiquaries 
held on October 28. Pottery has now been found by 
him on several sites in the Thames Valley in cir- 
cumstances which, he maintains, warrant a dating 
in Upper Paleolithio times. At a site in the Bean 
Valley, Kent, which he has exoavated recently, 
pottery occurs between the fourth and-the fifth of 
& series of seven separate deposits of windborne 
loame. Of these deposits the lowest and oldest is 
linked with the glacial deposit on which it lies. The 
first four deposits in the series contain no sign of 
man, but with the pottery between the fourth and 
fifth deposits were bones and implements. It has 
been suggested that the pottery belongs to the bronze 
age, but Mr. Burchell maintains that the absence of 
any evidence of a meeolithio culture in the lower 
beds precludes that view. He relies further on the 
evidence of the occurrence of the extinct shell 
Helvella striata in beds 2—4. This shell has not been 
i as occurring after the Upper Palsolithio 
period. Collateral evidence which possibly may 
appear more convincing was obtained at Springhead, 
in the Ebbefleet Valley, Kent. Here implements 
similar to those found in the Bean Valley, as well as 
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those found at Ipewioh, with the pottery for which 
Mr. Reid Moir claims a palsolithio age, were found 
in an unworn condition in a gravel bed underlying 
alluvium and peat and resting on a glacial bed. On 
top of the gravel occurred & large number of scrapers 
of a type not hitherto recognized and showing marked 
eolithic characters. These were striated, presumably 
by floating ice or the movements of semi-frozen 
material, mdicating that the implements, and there- 
fore, presummebly, the pottery, dated from before the 
last glacial manifestation ; in other words, that both 
pottery and implements belonged to Upper Palmo- 
lithic times. 


Meteorite Craters 

Tua crater-lake of Kaalijirv, one of the group 
of craters on the Island of Oesel off the coast of 
Estonia, has been described on several occasions since 
1827, and many suggestions have been made as to 
ite mode of origin. In 1927 and 1929 Mr. I. Reinvald, 
Inspector of Mines in Estonia, made a detailed 
survey of the craters with borings and trenches, 
and he was himself convinced of their meteoritic 
origi, although he was then unable to find any 
traces of meteorites at the locality. With remark- 
able persistence he has again returned to the work 
of excavation, and in July last he was rewarded 
by finding in the smaller craters, Noe. 2 and 5, 
thirty small rusted fragments of nickel.iron, which 
on & polished and etched surface show & characteristic 
though rather unusual type of structure. These 
remnants of tbe Kaalijirv meteorite finally settle 
the question of the meteoritic origin of these craters. 


ANoTHaR meteorite crater has been discovered by 
Dr. C. T. Madigan, lecturer in geology at the Univer- 
sity of Adelaide, during his recent expedition in Central 
Australia. This was found on the Box Hole station 
by Plenty River, which is about 200 miles north- 
east of the famous Henbury craters. It has the 
form of a shallow basin measuring 200 yards across 
the rim. During the brief visit no meteoric iron 
was found on the spot. Another noteworthy dis- 
oovery made by Dr. Madigan during this expedition 
is a large meteorite of the rarer siderolite (stony-iron) 
type, which was seen on the Huckitta station near 
the Hart Range, about fifty miles from the crater 
and with no relation to it. It measures 4 ft. 5 in. 
long and 20 in. high, and is estimated to weigh 
2-8 tons. This is considerably larger than any stony- 
iron meteorite previously recorded, including the 
original pallasite (Pallas iron) of about 700 kgm. 
found in 1749 m the Krasnoyarsk district in Siberia. 


Distribution of Raw Materials 


Ax important aspect of the problem of access to 
rew materials is the consideration of their position 


with regard to export. This, among other bearings 


of the question, is discussed by Prof. I. Higbom, . 


in the report of the League of Nations Oommrttee 
for the Study of the Problem of Raw Materials 
(Geneva: League of Nations. London: -G. Allen 
and Unwin, Ltd., 1987. 25.) Prof. Higbom pointe 
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out that for certain minerals, the bulk of which is 
great in comparison to their value, anything more 
than a relatively short distance from the sea is an 
almost insuperable bar to exploitation. The same 
is true of the cheaper and bulkier vegetable producta. 
Thus for many forms of raw material the potential 
production of the great colonial areas of the interior 
of Africa and of certain sovereign States is not 
commercially acceasible. Transport cost and not 
occurrence is the decisive factor in availability. Thus 
coal and iron ore, if mining for local ore is left out 
of account, can be economically produced only in 
Europe, North America, certain parts of the Far 
East and elsewhere only in & coastal strip some sixty 
miles in width. The same applies to phosphates. 
Mineral oil is profitably exportable within about a 
hundred and fifty miles from the coast. More 
valuable ores such as tin, copper, manganese and 
chromium ores can be mined over a much wider aree. 
Prof. Hógbom has illustrated these conclusions in a 
map incorporated in the report. 


The Empire’s Mineral Wealth 

Tan leading article in the September issue of Sands, 
Clays and Minerals develops the theory that the 
Empire can be made in Dr. Johnson’s words “rich 
beyond the dreams of avarice” by economic develop- 
ment of known mineral resources and by systematic 
exploration of every country within the Empire for 
hitherto undiscovered deposits. It is no longer 
practicable to await accidental discoveries of valuable 
mineral resources : they must be looked for scientiflo- 
ally. Admittedly an exhaustive Imperial mineral 
survey is & Herculean task, but certain suggestions 
are made which should go far towards this ultimate 
aim. It is too great & task for any private concern 
or individual, or indeed for any Government. It 
must be undertaken corporately by geologista, 
metallurgists, economists, Government officials, and 
others equipped for different phases of the investiga- 
tion, all of whom must take a share of executive 
authority. Aerial survey is the means by which 
information oan be obtained on the resources of every 
country, but this should be conducted on a more 
scientific basis than hitherto.  Preeent-day mining 
and metallurgical technique should at the same time 
be scrutinized and improved wherever possible on 
the advice of experte. Moreover, ancillary inveetiga- 
tiong of transport systems, market conditions, 
currency, tariffs, banking and finance in general, 
should be undertaken in order to provide a central 
body with all the information necessary to oo-ordingte 
survey results.. Finally, the technical education 
of the coming generation of geologists, chemists, 
mineralogists and industrialista, and of the mature 
worker in these flelds should be broadened to give 
an imperial view-point of mineral resources rather 
than a restricted outlook on one part only. 
British Museum (Bloomsbury): Recent Acquisitions 

AumamwT accessions to the collections of the British 


Museum (Bloomsbury) reported at the October meet- 
ing of the Trustees include a number of ethnographical 
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and archmological objects of exceptional interest. 
Among these is a war-drum presented by H.M. the 
King, which was captured from the Khalifa at 
Khartum in 1898 and given to Queen Victoria by 
Lord Kitchener. It is of the split-gong type, is made 
of wood, and is some seven feet long. It is shaped 
like an animal with a horned head at one end, and 
is carved with geometrical ornament in relief on the 
sides. A ceremonial staff from Ashanti, formerly the 
property of Nana Kobina Amponsah II, Ohene of 
Busumtwi Stool, has a gold top surmounted by a 
bird pecking two skulls. Sir Aurel Stem has now 
decided that the objecta allotted to him by the 
Persian Government from the finds of his journeys 
of archsological exploration in Iran should be sent 
to the British Museum, and the pottery and sherds 
from his third journey in 1984, on which he traversed 
the modern province of Fars in south-west Persia, 
have now been received. They date from well before 
8000 B.o. and are of importance as showing affinities 
with such early sites as Susa and El Obeid in Irak. 


Tua Department of Oriental Antiquities has re- 
ceived an accession of exceptional importance in the 
form of five sculptured stone heads from the Buddhist 
cave temples of T'ien Lung Shan, near Taiyuanfu 
in Shansi, dating from the sixth to the tenth centuries 
A.D. They represent a highly developed phase of 
Chinese religious sculpture, of which very few ex- 
amples are to be found in British collections. They 
were given through the British Ambassador in Tokyo 
by Mr. Kachiro Nezu as a token of friendship to 
the British nation. Among the British antiquities 
is & large Roman pottery basin, about seventeen 
inches in diameter, with figures of horsemen and 
floral design, which appear upside down. It was 
found by Colonel and Mrs. A. Ogilvie, by whom 
it is presented, inside a larger veasel in a kiln at 
Linwood in the New Forest. It dates from the third 
century A.D. 


Fruit-Cooling Plant at Cape Town 

Iw Blectrioal Industries of August 11 & description 
is given of the largest pre-cooling plant m the world, 
dealing with the fruit exported from Cape Town 
docks. This installation, which was completed twelve 
years ago, bas made it easy to ensure the low- 
temperature preservation of fruit as soon as possible 
after picking. It ensures also that the temperature 
of the fruit when loaded is comparable with that 
maintained in thé ship’s storage chambers on the 
voyage. Thanks to the Government policy of insisting 
on high standards and of providing research and 
educational facilities for fruit growers, the plant is 
now working at ite full capacity and more &ooom- 
modation is urgently needed. To meet this need, 
large pre-cooling chambers were projected, and when 
the entire scheme is completed next year they will 
have a capacity of 6,000 (shippmg) tons. When the 
fruit trains reach the store from the country, they 
are shunted into the 'air-look', a large asphalt-floored 
shed 74 feet wide by 900 feet long. The fruit is 
examined and tested there by the Government in- 
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spectors, and that which does not reach export 
standard is rejected. The standard fruit is then 
transferred by battery vehicles to the ship’s side and 
by crane to the hold. The ammonia method being 
economically impracticable, the underground storage 
chambers are cooled by brine circulated through coils. 
At a considerably lower level is the large engine room 
containing electric transformers and ammonia oom- 
preasors. An automatic recorder keeps a visible 
record of the temperature in every cocttng chamber 
taken every eight minutes. Tho engme room is 
provided with an emergency lighting battery plant. 


New “North-West Passage’ 

A BULLETIN from the office of the High Com- 
missioner for Oanada announces the receipt of a 
radio-telegram from the 8.8. Nascopis, a vessel now 
under charter to the Canadian Government for the 
1987 Arctic Expedition, in which it is stated that the 
vessel has affected the first crossing of Bellot Strait, 
forming a second North-West Passage acroas the 
Canadian Arctic. The strait separates Somerset 
Island from the Boothia Peninsula, the northern tip 
of Canadian mainland. The original “North-West 
Pasage”, the discovery of which was for many years 
the dream of Arctio navigators, as a short route from 
Europe to Asia, runs farther north than the Ballot 
route. So early as 1585, John Davis Bet sail to locate 
this passage, but it was not until 1908-7 that 
Captain Roald Amundsen made the voyage along 
Lancaster Sound, Barrow Strait and Peel Sound 
which defined the route. The Bellot route, a shorter 
and poesibly better passage, has engaged the attention 
of Arctic explorers since 1858, when Captain Thomas 
MoClintock, searching for the lost Franklin expedition, 
endeavoured to make his way through. The attempt, 
unfortunately. was futile, and other later attempts 
were equally unsuccessful. The Strait was discovered 
by Captain W. Kennedy in 1852, when he croesed it 
by dog-team. The appearance of the waterway is 
that of & Greenland fjord. It is about twenty miles 
long and barely & mile wide at ite narrowest part. 
The shores are of granite formation of bold and lofty 
elevation, with a fair sprinkling of Arctic vegetation. 
Some of the hill ranges attain heights of 1,500- 
1,600 feet. 


Symbols for Thermodynamical Quantities 

Tux report of & joint committee of the Chemical 
Society, Faraday Society and Physical Society on 
symbols for thermodynamical and physico-chemical 
quantities and conventions relating to their use has 
been published. It contams symbols for use in 
thermodynamics and physical chemistry, with ex- 
planatory matter. The objects of the jomt committee, 
it is stated, were to correlate the views of chemists 
and physicists with regard to the use of symbols for 
thermodynamic quantities and to deal similarly with 
symbols for other quantities which are of interest 
to both chemista and physicists. The committee was 
very representative, and tbe report, which is a docu- 
ment of sixteen pages, 18 of considerable interest. 
The symbols and conventions of the report have 
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been adopted as recommended practice by the three 
societies responsible for it and by Brüish Chomioal 
betracis. Copies of the report may be obtained by 
non-members at 6d. per copy or 7s. 6d per 25 copies, 
post paid, from the Assistant Secretary, Chemical 
rea Burlington House, Piooadilly, London, W.1. 


Biological Station in Memory of Pavlov 

Tma biological station being built at Pavlovo 
(formerly Kekushi) in memory of the late Prof. I. P. 
Pavlov is almost completed (Soviet Union Year Book 
Press Service). The department of evolutionary 
physiology of the Leningrad Branch of the All-Union 
Institute of Experimental Medicine ia being trans- 
ferred to Pavlovo, where it will be housed in a newly 
built laboratory, equipped with the most up-to-date 
appliances for research, and under the directorship 
of L. A. Orbeli. The reconstruction of Pavlov’s own 
laboratory is now finished, as are also the new 
ke els and stables and administrative offices. 




























ichard Watson (1737-1816) 

Ix an artiols on the bioentenary of Richard Wateon, 
professor of chemistry at Cambridge and afterwards 
Bishop of Llandaff, Prof. J. R. Partington (Chemistry 
and Industry, 56, 819; 1987) directs attention to 
ig important experimental work, particularly on the 
coring pointe of solutions of salts, and to the valu- 
able information on contemporary ohemioal industries 
ained in Wateon's 'Chemioel Essays”. He gives 
easons for concluding that same of the unfavourable 
criticisms of Watson are unjustified. Although 
eon waa ignorant of chemistry on. his éppoint- 
ment to the professorship, he quickly made himself 
proficient in the subject and carried out original 
wark of considerable merit, whilst his knowledge of 
e and applied chemistry was certainly very ex- 
give. Mr. J. P. de Castro (ibid., p. 846) also directa 


dence, Invention and Society 
Ta & paper entitled ‘Science, Invention and 


sarah, U.S.A., on May 23 (J. Applied Physics, 
B, 440; 1987), W. Kaempfiert, reviewing some of 
ha technical aspects of society aa well as the economic 
aspects of mass production, streases the need for 


soovery if it is to keep pace with the laboratory. 
» can no longer make the utmost use of scientiflo 
aid mechanical innovations without social adjust- 
ments and social invention. We do not yet know 
what form of government will be evalved to meet the 

al eede wideb have oome: with. Serres: andthe 


5 dovurdiy Tinted’ or abolished: entirely: 
elf demands more expert cantrol, and whatever 
future democratic government may take, it 
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must be a government by technicians or experta. 
If democracy itself is to survive the increasing strain 
to which machine methods and scientific progress 
subject it, its own character must inevitably be 
immensely changed from that of eighteenth century 
egalitarism. 


Eighth International Conference of Genetics 

Wa are informed by Prof. O. L. Mohr, of Oslo, 
chairman of the International Committee of Genetics 
Congresses, that the question as to the place for the 
next International Congreas of Genetics has now 
been considered and voted upon by the International 
Committee, which has by a large majority resolved 
to-invite the British geneticists to arrange the next 
congress in Great Britain in 1989. The committee of 
the British Genetioal Society has passed a resolution 
welcoming the invitation. British geneticists will 
shortly appoint an organization committee, after 
which further information concerning the date and 
place of the congress will be published. 


Announcements 


Ir will be remembered that the late Lord Ruther- 
ford had consented to preside over the jubilee meeting 
of the Indian Science Congress Association to be held 
in Calcutta next January, which will be attended 
by a representative British seientiflo delegation 
organized by the British Association (see NATURE, 
October 9, p. 609). We are glad to announce that 
Sir James Jeans has consented to fill the vacancy 
caused by the lamented death of Lord Rutherford. 


Tum Society of Glass Technology will hold 
its twenty-first anniversary meeting on November 
9-10, under the presidency of Prof. W. E. 8. Turner, 
at Sheffield, where the inaugural meeting was held 
in 1916. On November 9, the Society will attend the 
laying of the foundation block for the new building 
at Elmfleld for the University Department of Glass 
Teahnology, towards whioh the Society has already 
raised more than £1,500. The Wood Memorial 
Library will also be opened at Elmfleld by Sir Frank 
Heath on the same day. 


Ds. H. Lownmnr, principal of the North-Western 
Polytechnic, London, and honorary secretary of the 
London and Home Counties Branch of the Institute 
of Physics, has been appointed principal of the new 
South-West Easex Technical College at Walthamstow 
as from April 1988. 


Ws have received from British Drug Houses, Ltd., 
a priced catalogue of B.D.H. laboratory chemicals. 
This is & volume of more than two hundred pages, 
with thumb indexes, and includes indicators, reagenta, 
microscopical steins, minerals and laboratory sundries. 
It is very gratifying to note what a wide range of 
chemicals of high quality of British manufacture are 
now available. The items include both morganio 
and organic chemicals, and the prices are quoted for 
quantities based on the metric system. The address 
of the firm is Graham Strest, City Road, Londan, N.1. 
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Letters to the Editor 


The Editor does not hold himself responsible for opimins expressed by h 
correspond 


He cannot undertake to return, or to 


correspondents. 
RR Ms writs d ruled. pono 


tniended for this or any other part of Natuna. No notice is taken of anonymous communications. 
Norme om POINTS IN SOME OF THIS WNNKE'G LETTHES APPRAE ON P. Bll. 


Development of the Spark Discharge 


the former experiments under variety of yBical 
conditions and have now shown x A aedes 


dins beue dU Vido d Ho E 


gap, and only after it reaches the opposite electrode 





Fig. 1. 
(a) Lmapua (L) ap macy (M) STROKE FROM POSITIVE HIGH-VOLTAGE POINT TO BABTHMD PLAWE. 
(b) Lmapmes (L) sp mane (Af) STROKE FROM NAGATIV HIGH-VOLTA4GN POINT AND FROM NÀABTHND PLANE. 
P e TWO PREDISOHARQNS AT THE CATHODE, S = INDNPHNDENT STHMAMER DISCHARGE RISING FROM THE 


FLAME ANODE, 


(o) Lmanmas (L) anD mace (M) STROKE FROM POSITIVE HIGH-VOLTAGE POINT AND FROM POINTED PROJECTION ON 


THE EARTHED PLANE. $ . - 


dis- 
and 


ee ea a eae 
. B. F. J. 


discharge for about 20 per cent of the inter-electrode 
spao ing the luminosity diminishing with increasing 
distance from the high-voltage electrode. The time 
interval between the leader and the PA E 
corresponded to the time-to-sparkover as 

ee Leader erioa preceded vcallive 


Ne eae co cite DET e n aeta 


main stroke develops ab a much higher speed thaz 
the leader stroke, so that it is possible to quote th 
average speed of development of the leader with fai 
accuracy. For a succession of i 


its average was 1:0 x 10° om./seo., but w 
have found that the speed increases as leade 
approaches the opposite 
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When the high-voltage point is of negative polarity, 
the presenta a rather different appearance. In 
addition to the leader from the high-voltage point, 
a leader algo precedes the main stroke at the earthed 
plane, and the two leaders develop towards one 
another, meeting at mid-gap as in Fig.1 b for & 
900 kv. spark. This type of leader has not hitherto 
been observed in the lightning flash, but its appear- 
ance is not surprising, as directed streamers 
are often observed developing from a plane electrode 
in & negative field. The time interval between the 
negative leader and the main stroke at the cathode 
is generally greater than between the positive leader 
and the mam stroke at the anode. The velocity 
of the negative leader in Fig. 1 b is 2-4 x 10° cm./sec. 
and that of the positive leader is 4-4 x 10* cm./geo. 

one or more di develop from’ the 
cathode but fail to bridge the inter-electrode gap; 
however, they ionize a path which the final leader 
stroke takes. Two such pre-discharges oan be 
observed in Fig. 1 b at the cathode. 

If a pointed electrode projects out of the earthed 
plane for a fraction of the inter-electrode gap, & 
leader stroke develops from this point upwards 
irrespective of the applied polarity. Such a double 
leader is shown in Fig. 1 c for a positive high-voltage 
point electrode ; the point at the cathode projects 
4 in, and the gap is 40 in. In Figs. 1 b and o it will 
be geet that tha Ieder proks ee ee 
from the earthed electrode is also b upwards, 
and we have now definitely established that the 
direction of branching indicates the direction of 

tion of the leader stroke, since the leader 
stroke is mitially responsible for all branching. These 
results should suggest therefore that Boys camera 
photographs of upward branched lightning strokes 
will show upward propagation of the leader stroke. 

Experimenta at pressures down to one tenth 
atmospheric pressure substantiate the above and 
indicate that the time intervals between the leader 
and the main stroke increase rapidly with diminish- 
ing pressure. , 

We desire to thank Dr. A. P. M. Fleming for 
permission to publish this note. 

T. E. ArLIBONm. 
J. M. Maux. 


High Voltage Laboratory, 
Research Department, 
Metropoliten-Viokers Electrical Co., Ltd., 


Manchester, 17. 
Sept. 29. 


lAllbone and Schonland, NATURE, 1M, 735 (1984). 


Splitting of the Hzmocyanin Molecule by Ultra-sonic 
Waves 


EMULSIONS and colloidal solutions may be pro- 
duced by means of ultra-sonio wavest*. Compounds 
such as starch and gelatine are depolymerized®.‘. It 
seemed, therefore, of interest to study the action of 
sonio waves on high-molecular proteins such as the 
hesmocyanins, the molecules of which are of ‘colloidal’ 
size. In the investigation I used hmmocyanin from 
Heliz pomatia, which has & molecular weight of 
6,740,000, a sedimentation constant of 99 x 10-¥ 
and which, upon change of the pH, gives three 
dissociation. ts with the sedimentation oon- 
stants 62, 16 and 12 x 10-!* respectively (oorrespand- 
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ing to ij, & and 4 molecules). These fragments 
may reversibly recombine to form the original mole- 
cule* *, *, 

Dilute solütiong of the hemocyanin (0:1—0-4 per 
oent) were treated by sonio waves with & 
of 250,000 sec. and the effects were studied by 
means of ultra-centrifuge. The solution of the | 
probein was centrifuged before and after the treat- 
ment, and it was found that the sound-waves had 
partly split the hamocyanin. The fragments obtained 
were uniform (monodi ) and were equal to 4 and 
f of the molecule, that is, in size corresponding to the 
fragments which are obtained by changing the pH. 
A solution of pH 6-2 containing only the origmal 
molecule gave after treatment 20 per cent of half 
molecules. A solution of pH 7-2 containing 64 per 
cent of the original molecule and 86 per cent half 
molecules gave 35 per cent original molecules, 44 
cent half molecules and 21 per oent eighth a a 
Usually the one-eighth molecule is obtained only 
when the pH reaches 8:0. The total concentration 
of the different kinds of soluble molecules was in 
most cases the same in the treated and in the non- 
treated solutions. In a few oases, however, when the 
initial solution was not olear due to precipitated 
hsmocyanin, & larger total concentration of soluble 
molecules occurs in the treated solution. In these 
cases the sound-waves may have brought & part of 
the precipitate into solution. 

The action of the sound-waves was accompanied 
by a rise in tem: to about 40? C. Heat treat- 
ment alone at 50? C. of a solution with whole and 
half molecules did not, however, change the relative 
percentage of the two molecules. By heating to 60° C. 
non-uniform compounds of association were obtained. 

The fragmenta, 4 and } molecules, formed by 
action of the ultra-sonic waves, do not, upon & change 


in the native state and that treated with sonic 
waves. 

During the sonic treatment amino-acids or similar 
low-molecular compounds may have been split from 
the molecule. Since in some cases small amounts of 
such foreign substances are known to cause dis- 
sociation of protems‘#, this might be a possible 
explanation of the splitting of the hsmocyanin 
molecule to halves and eighths. Therefore the treated 
solution was dialysed before centrifuging, but the 
same resulta were obtained. 

The electrophoretic properties were not changed 
by the treatment. 

Details concerning the apparatus and resulta will 
be published elsewhere. 

i Svaw BROHULT. 


Laboratory of Physical Chemistry 
and Laboratory of Physics, 
University, Uppsala. 

Sept. 25. 


as R W., and Loomis, A. L, Phil. Mag., (7) 4, 417 

! Freundheh, H., Sollner, K., and Rogowski, F., Kelloidohem. Beth., 
87, 225 (1933) 

* Bxent-Gyorgyl, å., NATURE, 181, 278 (1933). 

i Szalay, A., Z. phys. Chem., A, 104, $34 (1083). 

! Bvedberg, T., NATURB, 189, 1061 (1937). 

* Svedberg, T., and Hedentus, A., Biol Bull, 08, 191 (1034) 
wo Me L-B., and Svedberg, T., Bio Bull, 7l, 406 

* Lundgren, H. P., unpublished. 
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Action of Iodoacetate on 
Alcoholic Fermentation 


Ir is well known that iodoacetate produces a 
complete inhibition of alcoholic fermentation in 
yeast and of lactic acid formation in muscle even in 
very dilute concentrations (M/3000 or lees). Up to 
ihe t, however, ita mode of action and the 
precise point at which it attacks the catalytic 
systema are unknown, for none of the enzymes 
which has been tested is inhibited by such low 
concentrations. In high concentrations ead nd 
iodoacetate is a general enzyme poison and i ita 
almost every enzyme tested. In moderate concentra- 
tions (34/100), it has no action on moat enxymes and 
has hitherto only bean shown to inhibit aldehyde 
mutase! and glyoralase (the latter by an action not 
‘on the enzyme but on its coenzyme utethione). 
These systems, however, are not inhibi by M/8000 
iodoecetate, so that we must seek elsewhere for an 
explanation of ite action on fermentation and 
glycolysis. — 

A systematic study of the action of iodoacetate on 
the deh has not previously been made, 
but the of such & survey are summarized in 
the accompanying table. Ib will be sean that while 
several of the deh show & partial mhibi- 
tion by M/100 1odoeoetate, they are, with one 
exception, unaffected by a concentration of 24/8000. 
The alcohol deh stands out in a remark- 
able way as being the only dehydrogenase, and 
indeed the only enxyme, to be inhibited by this 
concentration. The inhibition becomes complete on 
slightly longer incubation. 


and 

















d. 
i 


were 
controls without al tneubated before 
wero always stmiüandy 
That the iodoacetate acts on the deh 
{that is, War B ‘specific protein’;  Euler's 


or on any enzyme 
shown by the followmg 


exposed to the iodoacetate durmg the i 
incubation period. The reagents were distributed as 
follows : 


In tube In stopper 
2 c.c. enxyme tn phosphate lao M alkohol 
leo. M/1000 methylene blue 0 2 o.c. coxymase 


1:5 ee. phosphate, pH 7:4 
(0 3 e.c. AL/50 tYodoacetate) 
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The tubes were evacuated and incubated for 20 
minutes at 38° before mixing. 


Reduction time at 38° 
Tube 1 No icdoacetate 3m. 0s. 
Tube 2  Iodoacetate in tube o 
Tube 3 Jodoacetate in stopper $ m. 55s. 
(Controls without oozymase or alkohol were negaüve.) 


It wil be seen that tubes 2 and 8 contained the 
same reagents, but these were di distributed. 
during the initial mcubation. When iodoacetate 
and enzyme were incubated together, complete inhi- 
bition resulted, but incubation of the coenzyme with 
iodoacetate had little effect. Another tube, as tube 2 
but with the alcohol and methylene blue inter- 
changed, gave almost as much inhibition, showing 
that the enzyme was not ‘appreciably protected by 
the presence of its substrate. 

The specific poisoning of the aloohol dehydro- 
genase by small concentrations of iodoacetate pro- 
vides a possible explanation for the imhibition of 
alooholic fermentation in yeast. This deh 
(=the ‘aldehyde reductase’ of Warburg) is a reversible 
system, catalysing the reduction of aldehyde to 
alcohol as well as the oxidation of alcohol. According 
to v. Euler, it plays an essential part in the main 
Processes of fermentation, namely, the oxido-reduo- 
tion reaction between triosephosphate and acetalde- 
hyde, which we may represent as follows : 


triosephoephate — corymase — aldehyde 


l | | 
triosephosphate alcohol 
dehydrogenase dehydrogenase 

The aldehyde, activated by the alcohol dehydro- 

genase, is reduced to alcohol by activated triose- 

phosphate, oorymase acting as a h carrier. 

Te doa the aoshol dékydrogedans ie 1 ited, this 

can no longer occur. Thus at any rate one point of 

attack of iodoacetate on the fermentation system has 
been found. 

While this effect may be adequate to account for 
the inhibition of alooholic fermentation, it is still 
possible that the iodoacetate acta also at some other 
point in the yeast system. In the glyoolytio system 
of muscle, the lactic dehydrogenase, which occupies 


for the inhibition in muscle; the iodoacetate acta 
elsewhere in the muscle system and henoe possibly 
in the yeast system also, in addition to the action 
described above. It ia believed by many that iodo- 
acetate acta on the initial stages of glucose fermenta- 
tion by i iting the phosphorylating mechanism, 
for m yeast ( musole) no glucose disappears 
and no intermediate products are found in presence 
of iodoacetate. But this is to be expected if we 
assume that the energy required for the phoephoryl- 
ation is derived from the oxido-reduction, for 
inhibition of the latter process will obviously produce 
an indirect inhibition of the phosphorylation also. 
M.ALOOLM DIXON. 
Biochemical Laboratory, 
Cambridge. 
Oct. 5. 
! Dixon and Lutwak-Mann, Biochem. J., 81, 1847 (1937). 


1 Lekar and Dixon, Emrymologis, 8, 81 (1937). 
"y, Euler, Adler and Hellstrom, HoppeSepl. Z., HI, 239 (1986). 
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Reaction between Proteins and Metaphosphoric Acid 

Ix connexion with a publication by R. K. Schofield’, 
we have prepared and analysed precipitates obtained 
from pure proteins with metaphosphorio acid. 

1 o.c. of either egg albumen or clupem sulphate 
solution was mixed with 0-5 o.c. or 1 o.c. respectively 
0-1  metaphosphoric acid, centrifuged and washed 
with distilled water. When the washings were found 
free from proteins and metaphosphoric acid the 

precipitates were dissolved in concentrated sulphuric 
acid and arfysed. (Content of precipitates of P 
and N in the table are mgm.) 
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In an attempt to analyse the initial stages of auxin 


. action, we have studied protoplasmic streaming in 


the epidermal cells of Avena ooleoptiles. The stream- 
ing rate, re ore ee eae is dependent 
upon oxygen supply. Low concentrations of indole-3- 
acetic acid, 20003 t 008 c oe Dee 
accelerate the streaming. Coumaryl-acetic and 
aJloainnamic acids, which also growth- 
promoting activity, have & similar effect. The 
acceleration is ordinarily transient, lasting only about 
30 minutes, but if after a lapse of a further 30 minutes 
auxin is again added, a second acceleration similar 

to the first is obteined. 











When, however, fructose 
is added with the auxin, 
the acceleration is main- 
tained for at least 
two hours. The limiting 





0-22 0-25 14 0 12-5 | 








factor ig, therefore, the 

carbohydrate supply. 
The effect of higher 

concentrations of auxin 





Pos, chaiged amino | Ratio of total X to 
calculated pos. charged amino 
NK 





(3) (4) (8) (4) 


0 475" 
0:499 


0475" 4-0* 4 55* 
0:506 4d 48 














* Oaelculated for arginme. 


The teble shows & good t between the 
amount of phosphorus bound and the number of 
the free ammo groups in the egg albumen and the 
number of positively charged amino groupe (guanido 
groups of the arginin radicals) in the o 

We intend to publish a full report o this work 
later, but we mention these results because according 
to some workers’ the products obtained with pre- 
cipitanta of this kind should have no fixed com- 
position, whereas other investigators’ suppose them 
to be true salts. 


H. HERRMANN. 
G. PERLMANN. 
Biological Institute, 
Carlsberg Foundation, 
Copenhagen. 


1 Schofield, R. K, Trans. Fared. Soc., (1) 81, 164 (1085). 
1 Linderstrom-Lang, K, Compt. n Lab. Oerisberg, 17, 4 (1985). 


* Wakisotmidt-Leitz, H ., Behffner, ài., and Well, L., 
Hoppe Sayles $., 197, 119 (1931). ” 

1 Lindersirom- K, and Rasmumen, E., Compi. rend. Lab. 
Cerisberg, 80, 10 (1 be 


* Dullere, W. L., and Mine, B., Compt. rend. Seo, Bisi., 96, 1010 


(1937). 
“Meyer, K., Palmer, W. Y., and Smyth, H. ML, J. Biol Chem., 
119, &01 (19037). 


Action of Auxin on Protoplasmic Streaming 

BruprBe on the mechanism by which auxin exerts 
its growth-promoting action on plant cells have 
indicated that, although ultimately detectable on the 
oell-wall, the effect is exerted in the first instance on 
the protoplasm. The reeulte of Bonner’ established 
close connexion between and tion, 
b va einen ia nates MO EU eee 
to increase respiration appreciably. 


2-18 
2-16 
1:14 
2-15 


depends upon the oxy- 
gen supply. In 5 om. 
coleoptiles, if ample 
oxygen is available, all 
auxin concentrations up 
to 5 mgm. per litre cause 
about the same acceler- 
ation. If oxygen is more 
nearly limitmg, the aux- 
in causes a retardation 
of streaming. Tbis re- 
tardation is removed by 

oxygen, but is increased 
by dmitrophenol. We therefore conclude that auxin 
accelerates & ee process which controls 
streaming, and which carbohydrate is the sub- 
strate. Auxin must also accelerate another respiratory 
proceas which, by consuming the available oxygen, 
makes the first process oxygen-deficient and hence 
retards the Both processes together 
probably make up only a small part of the total 
respiration of the coleoptile. 

In younger (8 om.) coleoptiles, the respiration rate 
Re eed par Asl ee A, 
down in insufficient oxygen. If &uxin, 
0x01 ingni: per Ilére or above; be added, the retarda- 
tion is more rapid. On the other hand, if histidine, 
6 x 107 molal, be added, this retardation is delayed. 
Since histidine alone does not accelerate streaming, 
it follows that histidine decreases the consumption of 
oxygen by those processes which do not control 

. This may explain the well-known experi- 
ments of Fitting on Vallisnería leaves, in which the 
streaming, after stoppage, is retarded by dilute 
histidine solutions. 

The respiration of the coleoptile must therefore be 

as at least three processes : 

(1) A reaction oxi sugar, which controls the 
Bue of writing eid S growth; accelerated by 
auxin, not affected by histidme or dinitrophenol. 

(2) A reaction oxidizing sugar, which does not 
affect the rate of streaming; accelerated by auxin. 

(8) Other oxidative reactions, which do not affect 
pig aa Pataca insensitive to auxin, acceler- 
ated by phenol, inhibited by histidme. These 
reactions account for the larger part of the observed 
oxygen consumption. 

On this view the rates of streaming and of growth 
are controlled by the same process, and thus the 
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first stages of ita effect on . This agrees with 
the rapidity of ite action, the acceleration of streaming 
within two minutes of auxin application. 
Oorrespondingly, those concentrations of auxin which 
affect streaming in coleoptiles with ample oxygen 
supply, show close agreement with the concentrations 
which affect growth in measurements made over the 
same short period. Thus the effecta of auxin on 
streaming, and presumably also on growth, arise 
from the acceleration of & respiratory reaction. 
Kasser V. lDHIMANN. 
Harvard University BnaTRIGH M. SwHENBY. 
Biological Laboratories. 
Cambridge, Mass. 
Bept. 80. 
1 Bonner, J., oe REE B TON 
doas sapi Tirah aspe 
Ree, irav. bot. nderi., 38, 197 (1935). 


Photoperiodic After-Effect 

RmvmRAL workers, notably Eghis, Rasumov and 
DolguÉin, claim to have demonstrated a photo- 
periodic after-effect with short-day plante, that is, an 
acceleration of flowering in such planta exposed to 
short days during the early steges of growth and 
afterwards grown in long days. This work has been 
done mainly on cereals and fodder plants, and so 
.far as we are aware the existence of such an after- 
effect has not been demonstrated with any ornamental 
flowering plants. 

i ts have been in progress for some time 
in this department with a Mexican short-day plant, 
Tithonia speciosa. During this year the existence of a 

otoperiodic after-effect has been demonstrated. 
were sown 1n a glasshouse on April 19, and some 
of the seedlings covered with black shades from 
5.0 p.m. to 7.0 a.m. daily (10-hour day), from germina- 
tion. Sixteen plants received five weeks of short- 
day treatment and & similar number-seven weeks. 
A. further sixteen plants received the normal day 
length of fourteen to sixteen hours. All plants were 
Bee oe oe ead 
une 9. The first flowers of the seven-week treatment 
plants opened on June 21. The mean number of 
days from sowing to opening of the first and second 
flowers respectively for each treatment were as 
follows : 


| 














This acceleration in flowering date was accompanied 
by a change in tbe entire habit of the plante. The 
eontrol plante grew to the normal height of more 
edet ee peace Mad 
lateral branches bearing very large leaves, ly 
lobed. The planta receiving the longer roi fel 
PEE E Gece an dones taal ien dn hess 
(about 2-24 feet) freely branched, with in many 
pon acho a re tone pala ie 
leaves about a of the normal size. The planta 
of the remaining treatment were intermediate in 
character. 

The early-flowering habit of the treated plants was 
maintained throughout the season. The total number 
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series up to September 21 was as follows : 








Further experiments will be carried out to deter- 
mine the minimum exposure to sho y necessary 
to produce an effect, the maximum day- , Tela- 
tion to temperature, eto. A 
R. H. BRrovangrox. 
D. R. Hora. 
Department of Horticulture, 

beni id ene 


Flaked Flints from the Bone Beds of Bethlehem 


Owe to absence abroad, I have not been able 
to write sooner on the subject of the very i interesting 
ae ee ee eee 
in Naturs of September 

Y Miel dui Dooba ulla wivecal Gente “eis 
Miss Bate and Miss Gardner were working on ib m 
the spring of 1985, and was able to see the geological 
conditions described by Mise Gardner so far as they 
were then exposed. . In July of this year I visited 
the. Wellcome Museum with Miss Oaton-Thompeon 
in order to examine the flinta which are thought to 
be artefacte, and came to the oonolusion that none 
of them showed any flaking that oould not be ex- 
plained by the action of the mechanical forces to 
which they had admittedly been subjected. In 
contrast with the sub-Crag imdustry, there is an 
absence of flakes showing anything that could truly 
be described as a bulb of percussion, and the edge- 

, which has rightly been compared with 
that of the Harrisonian eoliths, is of the vertical 
type well known as an effect of flaking by pressure 
in the soil. 

A few weeks after I had seen the flinte, Mies 
Gardner and I were able, by kind permission of Mr. 
Starkey, to show the „whole collection to the Abbé 
Breuil, who was pesing through London. He ex. 
amined thi diste and afedied Wins Gardner's sections 
ab some length, and his final opinion was that none 
of the specimens showed any flaking that could not 
be explamed by the condition of the deposit in which 
they were found. He compared the Bethlehem site 
with that of Saint-Prest, near Chartres, where a 
hollow in the chalk had been filled up with an argile à 
sez ; remains of Hlephas meridionalis. The 
associated. which he seid closely resembled 
those from Bethlehem, had at one time been claimec 
as artefacts by the Abbé Bourgeois and others, bui 
were now generally admitted to be flaked by 
mechanical action. 

Miss Oeton-Thompeon has herself stated anc 
discussed so clearly the case for and against th: 
human origin of the Bethlehem flinta that furthe 
oomment is poaroely necessary. I differ from he 
only in her final conclusion that these specimen 
aro “lees easy reasonably to explain ae tho acoidanta 
war ones ee farm ee cae 
mental work of man. . . 

D. A. E. Ganzop. 

One Huntingdon Road, 

Cambridge. 

Oct. 8. 
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Meteorites: the Number of Pultusk Stones, and the 
Spelling of “Widmanstitten Figures" 

(1) Since writing my first note! I have come 
cross & passage in meteorite literature which, I think, 
acres establishes the view that the high figure 

qually quoted for the number of Pultusk stones 
on a reasonable estimate and was not due 
on menendang da Wainer publioatiod, as 
by Dr. Stenz’. Daubrée* mentions this very lioa- 
tion, and refutes the low figures therein 
ziven as beiff® "bien loin de la réalité”. He knows 
iready (August 1868) of more than 38,000 stones 
actually found, and emphasizes the exceptionally 
anfavourable circumstances for their collection. Bo, 
widently, it was not ignorance of the statemant 
nade by the Haute Koole de Varsovie, bub opposition 
to it, based on more extended knowledge which 
‘nduced French, Austrian and German authorities 
»o adopt the high value for the total number of the 
stones. 


Dr. L. J. Spencer’s contribution‘ to the question 
sonbeains details about the transfer of 
Pultusk stones from the Kranta collection to that 
xf the British Museum. He is right in saying that I 
yver-estimated the proportion of small stones origin- 
ally present in the former. While the expression 
ied by vom Rath is ambiguous, fortunately it 
happens that in a paper by Buchner! definite figures 
ire given oonoernmg the unsorted material which 
nad been. collected for Dr. Krantz. wies d 
weight of Krantx’s 2,012 stones was 61-2 gm. 
»ollectors seem to have paid somewhat more attention 
© the small stones than did those of Daubrée—who 
had 942 stones of an average weight of 67:5 gm.— 
mb even in Krantsx’s material the small stones were 
xrtainly not represented in the same ion as 
n the original shower, because of the ty, or 
Ey: of finding them. For other reasons 
puts it, because “the best museums 
cece oe bes poe eee E 
further shift towards the big stones in most of the 
museum collections. In the British Museum the average 
weight of the Pultusk stones is as high as 252 gm. 
A characteristic feature of the Pultusk shower was 
the high proportion of small stones. None were 
sollected of less than 1 go, but the reporte mention 
olack ‘dust’, and we know that in meteorite showers of 
;his type the stones between 0-1 gm. and 1 gm. may 
jxutnumber all those between l gm. and 10 
3tatementa as to the total number of stones 
should be an indication as to the 
«supposed average weight; to speak of 100,000 
Pultusk stones may be misleading if the reader, or 
visitor, visualizes the average composition of certain 
nuseum oollections. The weight of the total shower 
vas perhaps only a small multiple of the 200 kgm. 
‘eoovered, while 100,000 stones of the British Museum 
yuality would make a total weight of more than 
25,000 kgm. 
(2) As to the of ‘“Widmanst&tten figures 
bo imao now simply i whether wo want to adipi 
he form of the name used by other members of t 
amily, or the one chosen by the man himself. Dr. 
Jpenoer the former alternative; those who 
«bare his opinion should of Beckh-Widman- 
«totter figures, or simply 


NATURE 


809 


Since Dr. Spencer does not appear to dispute this 
fact, I do not think it necessary to quote more of 
the historio material from the Austrian archives than 
was given in my first note; but I should like here 
to expreas my thanks for all the trouble they have 
RT ee ee H. A. 
Beckh-Widmanstetter, and fs. H. Benndorf, A. 
Lecher, S. Meyer and P. Puntechart. I am 
indebted to Prof. 8. Meyer for collecting -and for- 
warding the material to me. 


F. A. PANETH. 
of Science and Technology, 
on, 8.W.7. 
Oct. 9. 


ATURE, 140, 504 (1937) 
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The Sign and Symbol of Heat of Reaction 


Tua recent report of the Joint Committee of the 
Ohemioal, Faraday, and Physical Societies on Symbols 
for Thermodynamical and Physico-Ohemical Quan- 
tities may be taken as an occasion for some remarks 
on the sign and symbol of heat of reaction and allied 
quantities. As is familiar, the heat of a reaction 
may be defined as the heat generated or lost by the 
system, when unit mass of reactants passes into 
resultante, the unit of mass being the number of 

grams represented by the sum of the moleoular 
weights nultiplied by their respective ooefflcients on 
either side of the chemical equation. 

Confining ourselves for present purposes to constant 
pressure conditions, and representing the enthalpy 
of the system by H, the mass of resultanta in the 
above unita by m, the heat of reaction is 
by — 0H/ém. If the prooees considered is that of 
solution, the same expression holds, the unit in 
which m is expreased being either the gram or the 
mol according to convenience. In contrast to these 
*ahemioal' casea, we have the ‘physical’ cases of 
fusion and evaporation. In fusion, the solid is the 
reactant, the liquid the resultant, but here the heat 
of fasion is defined as the heat taken wp by the system, 
and is expreased by + 0H/óm, & similar expreasion 
holding for heat of evaporation. 

These facta illustrate a fundamentally different 
outlook on the part of the physicist and the chemist. 

matter 


Tait pone bas oud the tancer OEE aad wes 
physical 


With the view no doubt of counteracting the con- 
fusion thus created, the Bunsen Gesellschaft some 


should be indiceted by the seme symbols with 
a minus sign or bar drewn through them. I 
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should have liked to extend this recommendation, 
and to express the values of most 
thermodynamical functions where suitable by their 
signs with a bar drawn through them. 

This leads us to the recently issued report. Although 
. slightly difüdent in view of its general excellence, 
and the distinguished names attached to it, I am 
yet impelled to enter a protest against a group of 
condemnations or bens contained in it on page 6. 
They are as follow: (1) The ban on the use of bars 
discussed above. (2) The ban on the use of a single 
symbol for such familiar concepts as heat of reaction. 
(8) An implied ban on the employment of simple 
thermochemical equations as hitherto used. A mode 
of expreasing thermochemical data ig given. I am 
in agreement with this for purposes of tabulation, 
although a purist might correctly object that the 
thermodynamical expreesion adopted for heat of 
reaction endows it with the dimension of ''calorie" 
instead of "calorie per equational mol". Most readers 
of the report will, however, infer that the ordinary 
thermochemical equations of the past, all the symbols 
of which.represent fully defined mathematical quan- 
tities, and which can therefore be treated by the 
ordinary methods of algebre, are banned. (4) The 
ban on the use of symbols such as U to express 
changes or differences in the magnitudes represented. 
When we remember that such symbols are by original 
definition referred to an arbitrary sero condition, it 
becomes obvious that by making the ‘reactant’ state 
the arbitrary zero, the quantity AU becomes equal 
to U, and an insistence on the use of Ais ; 
Arb out: of thin’ ban wo hays he abbr viatibes 
proposed for X, — X,, which are as long as the 
expreesion abbreviated. I prefer the symbol X,- 
which is clear, and useful in such cases, say, as the 
summing of potential differences, eto. 

Henery J. 8. BAND. 
Bir John Cass Technical Institute, 
E.0.3. , 
Oct. 2. 


Effect of Viscosity on Ionic Mobilities 


Iw the course of same measurements of electrolytic 
conductivity, I have determined’ the effect of in- 
creasing concentrations of phenol upon the equivalent 
conductance of a very dilute solution of hydrochloric 
acid in water at 25°. Using the viscosity data of 
dept due m is found to be 1-000 in the equation 

= XPS, where 2’ is the measured equivalent 
R, X the predicted ent conductance 
in the absence of phenol, and F the relative ftuidity 
of the phenol solution. Above 0:30 normal phenol 
concentration, m becomes increasingly less than 1. 
Btokee's law would m = 1. The concentration 
of hydrochloric acid was 10-* normal. 

This type of measurement is of particular interest 
for the following reason. The deviation of 
the stoichiometric ionization constant of a weak 
acid from the Debye-Huckel limitmg law: 
log Ky = log Kg — 1:018,/0j, where Kg and Kw 
are the stoichiometric and thermodynamic ionisation 
constanta respectively, and O; the ionic strength, can 
only be explained by a decrease in the ionic mobilities 
as the proportion of unionized acid increases. Pro- 
greesive change in the activity coefficients of the ions 
and molecules concerned can explain only a small 
fraction of the deviation. This is clearly shown by 
the work of MacInnes and Shedlovsky* on acetic 
acid, and by similar investigations on propionic and 
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normal butyric acids which I shall publish shortly 
Davie?! was the first to point out that if mobilities 
aro: Corrected for viscosity acoording: to the: simple 
law A' = AF, the observed deviations largely 
appear. This is an indirect demonstration that 
viscosity is mainly responsible for what MacInnes anc 
Bhedlovsky term the medium effect. 

It is not feasible to measure the medium effect 
directly, but the kind of experiment I have performed 
for phenol approximates closely to a direct method, 
sinoe, due to the high mobility of hydwegen ion, the 
effect on hydrogen and chloride should not diffe 
markedly from that on hydrogen and phenate’ ions 
The ionization of the very weak phenol will be in. 
appreciable in the presence of hydrochloric acid. 

Many years ago experiment‘ showed that for various 
systems the exponent m differed widely from 1. It 
is to be wondered whether, if these experiments wert 
to be repeated to-day with all the benefits of moderr 
technique, m would not turn out to be 1, at least at 
the lower concentrations of the non-eleotrolyte. 

I understand that Dr. Shedlovaky has made e 
similar investigation of the medium effect in acetic 
acid. It is hoped that he will be stimulated to publisk 
these experiments, which precede mine by many 


years. 
DonaLp BNBLOHMEB. 
Laboratory of Physical Chemistry, 
Cambridge 


Sept. 24. 
1 Swearingen, J. Phys. Chem., 38, 785 (1028) 
E Mee J. Amer. Chem, Soo, VÀ, 1480 (1082) 


"De 249 (1027), and “Theo Conduct! a 
aoratione” (1995 (1988), p Mun (107) d 


* Green, J. Chen. Soo., 98, 2025 (1908). 


Neutrino Theory of Light in Three Dimensions 

THs neutrino theory of light is based on a funda 
mental hypothesis of Jordan!, according to whicl 
the emission of a photon must be considered eithe: 
as emission of two ‘coherent’ (parallel) particles— 
neutrmo and antineutrmo—or as & kind of neutrin« 
Raman. effect, without change of direction. Thi 
hypothesis permitted Jordan to oonstruot, in the 
one-dimensional case, the Bose amplitudes requirec 
for photons, from the neutrino amplitudes whick 
satisfy the Fermi statistics. 

When attempting to construct the commutatior 
rules in the three-dimensional case, the main diffi 
culty is to obtain coherent emission of neutrino anc 
antineutrino’. 

We should lke to propose the following three 
dimensional generalization of the one-dimensiona 
expreemon given previously* for the relation betweet 
the amplitude of photon (b) and neutrino or anti 
neutrino respectively (a or o, respectively): 


st 
Wk) = lim f dl 
l a (I)G(1 - k) - c(1H- k)e * (1) 


[Vik +l)? 9 — V/P E EL Vc D* RI + 


c(k — la(1) 
(&-D)! - 4 T VU +H -kMWIGO-D* - OU 


where e = uA/ =, E, dl = digilyii, 


and y. is the masa of neutrino. 
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With b t(k) constructed anal y, the 
Bose commutation rules are veri immediately for 
Xk) and b+(k) if the amplitudes of neutrinos and 
intineutrinos obey the Fermi statistics, and if all 
she states above a certam one are unoccupied. 
Regarding « as the ‘charge’ of neutrino, we Bee 
shat the coherence condition is fulfilled, both ‘charge’ 
and mass of the neutrino particles tending to rero, 
vut their relation remaining finite and equal to 


Ve (neutrino) and — A/ zi (antineutrino). 


In the same way, ıt is possible to take into account 
zhe spm of neutrino particles and to obtain a formula‘ 
*orrespondingly generalized. 

A. BoKOLOW. 


Siberian Physical-Technical Institute, 
Tomak. 
Sept. 13. 


1 Jordan, P., ¥. Phys., 93, 464 (1035). 

* cf, Jordan, P., and Kronig, R. de L., Z. Phys., 108, 560 (1036) 

*' Bokolow, A., NATURE, 199, 1071 (1937). 

* af. Bokolow, “On the Neutrino of (three dtmen- 
nial qe) DK Societe ce: xs 
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Dry Crossing of the Nile 
Rz4ApHaS who have followed the correspondence 
ander this headh! may be interested to learn that 
the dry crossing, which is situated at a point some 
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10} miles downstream of Nimule, ıs definitely re- 
ported by Mr. N. B. Watney, district commissioner, 
West Nile, to be breaking up*. 

My original informant, a native, told me that the 
crossing formed in 1917, disappeared in 192], and 
reformed about 1930—it was certainly well in evidence 
when I first saw it from the air in the following year. 
Tradition has it, I learnt, that the dry crossing forms 
in times of famine and disappears in times of plenty. 
Recorded famine years are 1898, 1908, 1918-19 and 
1928. Thus if these figures aro any guide, we should 
be on the verge of another famme ; but administrative 
precautions in this regard have been well in hand 
for some time. 

Dr. Hurst ! that he s&w the beginnings of 
this dry crossing in 1924, but ıt seems that this is 
nob so, for the sudd he refers to was “ab a point 
where the river narrowed suddenly". This it does 
not do at the dry crossing, and a i er- 
planation of ite repeated formation at that particular 
spot has yet to be found. 

There is a mistake in my original letter!; ‘1980’ 
should read ':1981". 

E. J. WAYLAND. 

Geological Survey Office, 

Entebbe, Uganda. 
Oct. 14. 

1 NATURE, 130, 901 (June 5, 19037). 

2 NATURB, 189, 094 (June 12, 1937). 

* Uganda Journal, 4, No. 4, 850 (May 1937). 


Points from Foregoing Letters 


PuoTOGRAPHS taken with a rotating camera by Dr. 
T. E. Allibone and J. M. Meek show that, in laboratory 
spark discharges as in lightning, a pre-discharge or 
‘leader stroke’ traverses the whole of the inter- 
electrode gap before the main di occurs. The 
leader stroke begins from one or both electrodes, 
travelling at a rate of 20-40 km. per second (faster at 
reduced pressures). Its direction may be deduced 
from the branching of the discharge. 

The hemocyanin molecule is split into halves and 
sighths by means of ultre-eonio waves with a frequency 
of 250,000 per seo. This is inferred by Sven Brohult 
from sedimentation experiments carried out with the 
altra-centrifuge. 

Dr. M. Dixon states that iodoacetate, in the con- 
»entration mu to abolish yeast fermentation, 
completely i ita the alcohol dehydrogenase but 
does not affect any other deh tested. 
This may explain the mhibition of the fermentation. 
The action is on the enzyme itself and not on the 
»0enxyme or an enrymoe-ooenrymo complex. 

When egg albumen is precipitated with meta- 
phosphoric acid, the ratio of ‘bound’ phosphorus to 
ritrogen corresponds to the free amino groupe in the 
albumen, according to Dr. H. Herrmann and G. Perl- 


mann. Ifolupein solution is used, the ratio corresponds . 


to the number of positively charged amino groupe in 
„he elupein molecule. 

The growth-promoting hormone, auxin, accelerates 
she “streaming of protoplaam in oells of coleoptiles 
f young osta, according to Prof. K. V. Thimann and 
Vies B. M. Sweeney. The effect laste about half an 
10ur, longer if fructose is added ; oxygen supply also 
s a factor. The authors conclude that the respiration 
f the young oat ooleoptiles comprises at least three 
srocesses : one, accelerated by auxin, controls proto- 


plasmio streaming and growth ; another, also acceler- 
ated by auxin, oxidizes sugar and accelerates growth 
but does not affect streaming ; other oxidation re- 
actions which do not affect ing or growth and 
are not affected by auxin, are influenced by substances. 
such as histidine and dimrtrophenol. 


Prof. R. H. Stoughton and D. R. Hole find that, as. 
in the case of cereals and fodder, when the short-day 
ornamental Mexican plant Tithonia speciosa is ex- 
posed to short days during the early stage of growth 
and afterwards to long days, there is a notable 
acceleration of flowering, and a change in the entire 
habite of the plant. 


Dr. H. J. 8. Sand criticizes some of the recom- 
mendations made by the Jomt Committee of the 
Chemical, Faraday and Physical Societies on Symbols 
for Thermodynamical and Physico-Chemwal Quan- 
tities, namely, its ban on (1) the use of symbols 
with a bar drawn through them to indicate quantities 
leaving the system ; (2) the use of single symbols for 
familiar concepte such as the heat of reaction ; 
(8) the employment of simple thermochemical equa- 
tions as hitherto used ; (4) the use of symbols such 
as U to express changes or differences in the magni- 
tudes represented. 

Mr. Donald Belcher finds that, in aqueous solutions 
of phenol at 25°, the ionic mobilities of hydrochloric 
acid are proportional to the fluidity to a high degree 
of accuracy up to 0-8 normal phenol. If this is true 
for other systems, it is of importance in the inter- 
pretation of dissociation constanta as determined 
from conductance measurementa. 


A. Sokolow proposes a formula for the relation 
between the field of the photons and neutrino in the 
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Research Items 


Boats of Victoria Nyanza 


Tua question of the origin of the boata of Victoria 
Nyanza is raised by Mr. G. W. B. Huntingford (Man, 
) in reference to a suggestion by Mr. J. 
Hornell that they were due to a possible Indoneman 
migration to the highlands of Kenya or a long-con- 
tinued contact with Indanesia along the east coast 
of Africa. Mr. Hornell pointed out that the peculiar 
features of these boata, a bifid bow and penetration 
of the thwarte through the side planks, are features 
of Javanese and Maduran construction. Mr. Hunting- 
ford argues that there are no other traces of Indo- 
nesian influence in the Lake region. The Nyanra 
boats have nothing in common with the coast boats, 
and there is no sign of Indonesian inftuenoe in the 
Kenya highlands. The enlarged false prow of the 
Nyanza boats may be an African adaptation without 
understanding of the branch found on drawings of 
early Egyptian boete. The Bantu may have taken 
it over from the Nilotes. Further, both the tian 
and the Scandinavian may have originated in 
Crete. A clay model (Early Miiican T) han something 
iiss locks retnnskcably like a bid prow. In the same 
issue of Man, Mr. Hornell replies. Against the 
Egyptian origin, the Egyptians always pegged, and 
never sowed, the planking of their boata; and the 
beak of the bifid row has been much exaggerated 
in representation. It is not structural but ornamental. 
Agaimst the argument for an indigenous origin is the 
lack of skill in boat-construction of the Bantu. As 
regards the argument against Mr. Hornell’s hypo- 
thesis of an Indonesian origin, there are cultural 
features Indonesian inftuenoe in Tangan- 
yika ; and there are resemblances to the present-day 
Scudb boats in, fo» examplay tie. sewi planks whioh 
characterize Nyanza boats. The absence of outrigger 
is not vital. 


Ethnology of Wallis Island 


Uvza (Wallis Island) was visited by Mr. Edwin G. 
Burrows in 1982 for the of furnishing & 
report on the Erden ie ons of the inhabitante 
(Bernice P. Bishop rng ci m 145). The nearest 
islands are Futuna (112 miles), Samoa (186 miles), 
Fiji (240 miles) and Tonga (832 miles). Uvea has 
ee edi miles. It has been known to 

Europeans since 1767; and since 1837 there has 
been a French Catholic Mission in the island, which 
has strongly affected the culture of the inhabitants, 
especially in such matters as marriage. The population 
is increasing. In 1837 it was estimated at not more 
than three thousand. In 1928 i numbered 4,878. 


following territorial lines regardleas of km. Yet there 
are indications that the names of certain villages 
indicate clusters of kinsfolk. Exogamy has been 
supplemented by church regulation of marriage. 


Brother and sister avoidance formerly was very strict 
Polygyny was formerly permitted to certain chiefs 
There is no term in the language for the biological 
family, and the recognized kinship is the 
lineage, tracing descent from a common anoeetoi 
the father. The mother-line is recognized 
. The nucleus of the kin is the group 
sharing a homestead. The culture relation is Western 
Polynesian with elements from Tonga and other 
islands. 


Linkage Relations of Parallel Mutations in Drosophila 
A OOMPARIBON of the known genes in 


Drosophila 
melanogaster and D. pseudo-obsoura is made by Dr. 
A. H. Sturtevant and Dr. O. C. Tan (J. Genetics, 34, 
No. 8). Some 25 néw mutations of D. pseudo-obsoura. 
are pointed out as parallel or homologous to those af 
the other species, m addition to 29 already known ; 
but their arrangement in the chromosomes is differant 
in the two species. D. pseudo-obsoura has 5 pairs 
of chromosomes whereas D. melanogaster has 4 pairs. 
The right arm of the X-chromosome in D. 
obsoura is also known to be homologous with the left 
arm of chromosome III in D. melanogaster. Four or 
five other species appear to agree in having a two- 
armed X-chromosome like that of D. pseudo-obsoura. 
Chromosomes HI and IV of D. peeudo-obsoura are 
joined to form II of D. melanogaster. The mechanism 
by which such exchanges of chromosome arms can 
have happened is discussed. The linkage relation- 
ships show that many rearrangements of genes within 
the arms have taken place, and that since these two 
species diverged from & common ancestor, at least 
nmeteen such inversions have occurred and become 
established. By similar methods it is hoped to work 
out the phylogenetic relationships of other species 
in the genus, such ‘as williston, virilis, hyde and 
Srunebris. f 


A New Blow-fly Repellant 

Fon the prevention in sheep of myiasis, which 
exacts a heavy toll in most sheep-rearing countries, 
many tests have been carried out with a multitude 
of chemicals, without revealing any thoroughly satis- 
factory repellant for blow-flies. In Great Britain the 
moet promising recent dip ia W. Moore's oil emulsion dip 
containing paradichloro used by the team of 
workers at Aberdeen under Prof. James Ritchie, but 
every new suggestion should be thoroughly tested. 
H. O. Monnig has been with some oils 
of common South African plants and shows that 
steam-distilled oil of Tagetes minima has strong 
repellant properties for blow-flies and that it is guit- 
able for use in a hlow-fly dressing. (Onderstepoort J. 
Vei. Soi. Anim. Ind., 7, 410; 1980). As larvicides, 
carbon tetrachloride and tetrachlorethylene were 
found to be effective against the maggots, but the 
latter had a harmful effect wounds. ‘The 
materials were used as a dreeamg in an- emulsion, 
ibo een eae viidi anod eer ee ee ae 


wool-grease. The &uthor gives particulars for the 
preparation of a suitable emulsion. 


NOVEMBER 6, 1937 


inxymes af Wood-Rotting Polypores 

Tus study of fungi which induce the rottmg of 
rood ia of great importance, from both practical and 
heoretical points of view. Polyporeceous fungi often 
ring about such rotting, and their equip- 
nent has been the subject of study by Dr. 8. R. 
3ose and S. N. Sarkar (Proc. Roy. Soo., B, 123, 198- 
18; July 1087). Eight species of polypore fungi 


, abnost any common carbohydrate. 
Apolytio and proteolytic enzymes were present in 
mall quantities, catalase appeared as an intra- 
ellular enzyme, whilst laccase was found in Poly- 
totus sangwineus, Dædalia flavida and Trametes 
actinea. Exüra-oellular enzymes were more abundant 
han those inside the cell, and their activity appeared 
o be greater in the vegetative fungus than m the 
cuiting organism. 


Iybrids of the Rhododendron 

A PAPHR by Mr. F. O. Paddle (J. Roy. Hort. Soc., 
i2, 9, 308—898, Sept. 1987) gives some useful informa- 
ion about the possibilities of hybridixi the 
«cumerous species of Rhododendron now & le to 
\orticulturists. The activities of plant collectors 
wave added the beauties of the eastern kinds to the 
ecognized two sections, the Lepidote and the 
flepidote, in the genus Rhododendron. It is 
lifüculi, and frequently impoasible, to hybridize 
tween these sections.: The Elepidote species of 
thododendron, however, interbreed readily with the 
juteum series of Azalea, although they are plants 
vith more remote taxonomic relationship. Practical 
onsiderations for the prosecution of experiments in 
tybridization are given, and breeders are invited to 
onsult the Stud k of the Rhododendron Asso- 
iation, which shows the results of more than four 
umdred crosses the offspring of which have possessed 
\ortioultural value. 


antarctic Structure 


Soma further evidence in favour of the probable 
tructural relati of New Zealand to King 
idward Land in the Bea is adduced in certam 
f the bathymetrical work of the Byrd Antarctic 
ixpedition 1083-85. Mr. 8. E. Roos, in a paper on 
he Ross Sea in the Geographical Review of October, 
wote the discovery at the entrance to the Ross Sea, 
ome two hundred miles south of Soott Island, of 
Mapas cheat aps a a 
nd a length of about 200 miles an 

, deep gully from the continental label nl 
o the south-east lies the Pennell Bank. The course 
f the Antarctandes may possibly run from New 
‘ealand via Macquarie and Soott Islands and these 
wo banks into King Edward Land. Thus the Pacific 
Jasmin appears to be from the deep water 
arther west. King Edward Land turns out to be 
»minsular in character, extending south-east from 
Jape Colbeck, and there is considerable evidence that 
he line of folds is continuous with the Edsel Ford 
tange farther east. Mr. F. À. Wade, writing on the 
vorderlands of the Ross Sea in the same review, 
ints out the resemblances of this range of folded 
edimentaries- and intrusive igneous rocks to the 
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Graham Land region, in spite of the igneous rocks 
being of the Atlantic rather than the ic Pacific 


type. It is noteworthy that many indications of 
former more extensive glaciation were found in this 
range. 


Lhuyd’s Maps of England and Wales 
Tue Ortelius atlas lished in Antwerp in 1573 
AM he ae d and Wales and of Wales 
by Humphrey Lbuyd. In “Humphrey 
uyd's Maps of England and of Walee" (National 
Museum of Wales, 1987. 1s.), Dr. F. J. North dis- 
cusses these mape, particularly that of Wales, as 
ne arene oF eee and Se ot MP 
tion. The outline of Wales is reasonably good and 
many rivers and places are shown. Mountains are 
indicated by conventional hummooks. The scale is 
about 8 miles to an inch. The manuscript of the 
map is unknown and probably does not exist. Dr. 
North gives reasons for his belief that Lhuyd’s map 
was not based on measurement but that it 
was founded on one of the editions of the Ptolemy 
map of Great Britam, or some other maps which 
was based on Ptolemy. In his compilation Lhuyd 
probably owed some details to Lily's map of the 
British Isles (1546), Mercator’s map (1564) and 
Nowell’s manuscript maps. The is of the 
English part of Lhuyd’s map appears also to be 
Nowell’s, Mercator's and an unknown map related 
to both. 


Coal Measure Rocks 

Tus Safety m Mines Research Board has published 
as Paper No. 98 a report by H. M. Hu and ` 
D. W. Phillips entitled ‘‘Coal Measure Rooks: Part 
I. — Classification, Nomenclature and Relative 
Strengths" (London: H.M. Stationery Office. ls. 
net). The more important rock structures bearing on 
the strengths of rocks and on roof control are disg- 
cussed with special reference to the programme of 
research on rook falls in mines which was initiated 
some years ago. The strate are classified into five 
standard groups—sandstones, siltstones, mudstones, 
shales and cl&ys—aooording to size and consti- 
tution. The general petrological characters of the chief 
rock types are summarized and also their relative 
strengths and bending capacities. The varied nomen- 
olature used to describe the rocks in the different 
coalflelds of Britain is listed with a brief description of 
each term. A scheme of strata notation is suggested 
which is sufficiently comprehensive to illustrate the 
rocks met with during coal The report will 
in due course be supplemented by others dealing with 
Coal Meesure rocks in relation to roof control. 


Meteorology of Lower Egypt 

In & paper entitled “Temperature and Relative 
Humidity in the Atmosphere over Lower Egypt’’ 
(Prof. Note 75. M.O. 8360. London: H.M. 
Stationery Offloe. 2d. net.) Mr. W. D. Flower gives 
tables of monthly mean values of these quantities 
from the resulta of observations made in aeroplanes 
in the early morning from 1922 until 1930 at three 
inland stations in Lower Egypt—Helwan, Heliopolis 
and Ismajilia—ocovering roughly the range 30°-32° 
north latitude. The observations were made while 
the aeroplanes were ascending, the time taken to 
reach the height where pressure was only 650 millibars 
being about an hour, and the ascents generally began 
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between 7 a.m. and 8 a.m. local time. Temperature 
means are for 500-metre intervals, and are besed on 
& good number of observations up to 4,000 m. They 
show little lag with height in the time of the maximum 
and minimum of the annual march. There is & 
gradual increase of temperature from January until 
August and a rapid decrease in the last three months 
of the year, but the rate of rise between April and 
May is retarded above 1,000 m., owing doubtless to 
a tendency for short periods of very high temperature 
in April at such levels that has been noted by earlier 
writers. The mean la rate is not very different 
from that observed in England in the early morning, 
but obgervations made in the early afternoon show 
that it then exceeds the dry adiabatic rate from 
January until August up to 1,000 m. and exceeds it at 
gies i all montha, miile In. Mey and Tne thi te 
often the case up to 2,000 m. The observations of 
relative humidity show that the mean is so low as 24 
per cent at 4,000 m. in August; the meen vapour 
pressure, however, is higher than that in England at 
all levels, in spite of the occurrence of such extremely 
low values as 0*1 millibars at 2,500 m. on one occasion 
in March and at 8,000 m. once in October. The paper 
concludes with a discussion of the formation of early- 
morning clouds in summer, which are attributed to 
the greater radiation from layers of moist air; they 
sometimes develop downwards from the top of the 
moist layer so as to reach the ground and cause fog. 


A New Purine in Tea 


Tue known purines occurring in planta are caffeine 
O,H,,0,N,, theobromine, C,H40,N,, and theophylline, 
C;H4,0,N,. These may be considered as end-products 
of purine metabolism in plante. In addition to these, 
some substances such as adenine and guanine, 
adenylic acid, vernine or guanosine, xanthine and 
hypoxanthine occur, the non-methylated purines 
bemg probably degradation products of plant nucleic 
acids. While uric acid has long been known as a 
characteristic oxidation product of purines in animals, 
it has only recently been found to exist in small 
quantities ın plants (80-250 mgm. per kgm. dry plant). 
A methyl derivative of urio acid has now been 
detected for the first time in tea by T. B. Johnson 
(J. Amer. Chem. Soc., 59, 1261; 1937). A residue 
from several million pounds of tea obtained in the 
commercial removal of caffeine was available and 
from this about 10 gm. of crystals were picked out. 
These were found by very careful examination, both 
chemical and orystallographio, to be 1,8,7,9-tetra- 
methyl-2,6,8-trioxypurine, derived from 2,6,8-trioxy- 

urine (uric acid). It had been synthesized by Emil 
Fischer in 1884. As Prof. Johnson says: “By the 
discovery of this purine in tea, we not only increase 
the number of characteristi methylated purines 
occurring in the plant kingdom to four (theobromine, 
theophylline, caffeine and tetramethyl uric acid), but 
we also stimulate & new interest in the possible 
natural occurrence of other methyl derivatives of 
this series, and alsa in the mechanism of the plant 
metabolism of purines in general.” 


Sublimation and Condensation of Crystals 

T. Atty (Proc. Roy. Soc., A., 161, 68) has investi- 
gated the interaction of vapour moleodles with a 
orystal surface by measuring the rate of sublimation 
of crystals into a vacuum. When the crystal’ is in 
equilibrium with saturated vapour tHe number of 
molecules incident on the surface can be determined 
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from the vapour pressure. The number retained by 
the surface is equal to the number which leave it 
and is assumed to be the same as the rate of evapora 
tion in vacuum. The fraction of the incident molecule 
which condense is called the condensation coefficient 
Measurementa on liquids have shown that it ii 
nearly unity for benzene and carbon tetrachlorids 
and is of the order 0:04 for water and aloohol. Simi 
larly, the present work shows that iodine and naph 
thalene have coefficients of condensation unity, whilt 
camphor and io acid have muc# smaller oo 
efficients. The value 0-17 was obtamed for camphor 
As in the case of the liquids, it seems that non-pole: 
substances have unity values for the condensatior 
coefficient. 


A Theory of Ball Lightning 

THERN existe & considerable number of description 
of ball lightning, usually associated with thunder 
storms. Th. Neugebauer (Z. Phys., 106, 474) has now 
produced a theoretical explanation of the pheno 
menon. He shows that a number of charged particler 
—electrons and positive ions—may form a compaci 
gaseous mass if the electron density is very high 
and of the same order as the density of gas molecules 
The mass of gas is held together mainly by th 
‘exchange forces’ of quantum mechanics—the eleo 
trons form, under the ions made, & non 
degenerate gas. The theory shows that tho bell may 
disappear in one of two ways as the electron density 
falls owing to reoombination—either the ball may 
collapse or it may explode, according to whether thi 
radiative loss of energy keeps pace with the falling 
exchange forces. These modes of disa botl 
occur in the descriptions of ball lightning. Th 
electron density necessary for a coherent bell is muot 
higher than oen be attained in laboratory discharges 
but it is suggested that it may be reached in lightning 
flashes of normal type. 


Ionosphere Observations in Japan during a Solar Eclips 

THe resulta of observations on the ionosphen 
made in Japan during the total solar eclipse of Jun: 
18, 1936, are described in a paper by T. Mimohan 
and Y. Ito published in the Electrotechnical Journa 
of October 1937. This journal is an abstract sectio: 
in English of the Journal of the Institute of Electrica 
Engineers of Japan. The observing station was a) 
Iwamizawae, Hokkaido, and this site was selecte 
because maximum totality of the ec occurred ir 
the ionosphere at a height of 260 above tb» 
obeerving station. Using the usual type of pulm 
emitter, the effective heights and orttical frequencies 
of the E, F, and F, regions of the ionosphere wen 
measured with automatic recording apparatus cover 
ing the frequency range 1-5—15 Mo./sec. The result 
reproduced in the paper show that the effect of th: 
eclipse was very distinct in the case of the F, region 
but very obscure in the other cases. The ionizatioy 
density in the F, region was approximately propor 
tional to the exposed area of the sun’s di thu 
indicating that the ionization was due to ultra-viole 
light. In the case of the F, region, the ionization 
Increased somewhat during the eclipse, an effeo 
which might have been due to decrease in tempers 
ture, with consequent contraction and morease i 
ionization density in the region of the ionospher 
concerned. Alternatively, the effecte observed mar 
be attributed to the magnetic disturbance whio) 
accompanied the eclipse. , ! 
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Lubrication and Lubricants 


U the auspices of the Institution of Mech- 

anical Engineers, in collaboration with some 
forty-five other technical institutions and societies, a 
general discussion on lubrication and lubricants was 
held in London on October 18-15. The discussion 
centred around more than & hundred papers con- 
tributed by fading authorities throughout the world : 
the meetings were extremely well attended and the 
essential objeote of the promoters—to review the 
present state of knowledge and to discuss the major 
problems of lubrication and lubricanta—were attained 
with & considerable degree of success. Much valuable 
and interesting information and data were made 
available, while pleasing evidence was afforded of the 
great amount of research attention now being given 
to every aspect of lubrication, also of the growing 
concern and interest in its problems shown by 
designers and operating engineers. Not the least 
valuable feature of the discussion was the interest in, 
and the divergence of views on, certain fundamental 
aspecte, which will undoubtedly stimulate further 
research in this fleld. 

An adequate review of the papers, all of which 
were available at the meeting*, cannot be attempted 
in a limited space, but it may be useful to give an 
indication of some of the problems revealed and 
discussed. For convenience of discussion, the papers 
were placed into four groups. 


JOURNAL AND THRUST BEARINGS 
The first group of papers relate to the problems of 
journal and thrust ings. Swift describes the 
application of the results of his modifled Reynolds’ 
theory of the journal bearing film to design ; he uses 
the correction for end leakage deduced by Kings- 
bury from experimente with an electrical analogy 
apparatus. Boswall gives data for the 120° journal 
bearing, and Prandtl] and Hanooq report experi- 
mental work which indicates that partial bushes 
behave like articulated plane pads. It is apparent 
that experimental resulta and theory are in agree- 
ment in & general way for thick film conditions in 
journal bearings. A number of papers deal with the 
more critical conditions as failure is approached. 
Needs, also Bradford and Vandegrift, consider the 
effect of pressure on viscosity, and its relation with 
friction, pointmg out that what t appear to be 
an ‘oilmess’ effect of a fatty oil could be due actually 
to the smaller effect of preasure on ita viscosity. This 
Ee uie uu ee ey ee ee 
owever, when the film thickness is of the order of 
lu, and the irregularities of the surfaces with preeent- 
day standards of finishing begin to affect the be- 
haviour as this thickness is approached. Moreover, 
Kyropoulos mentions another complicatmg phe- 
nomenon in the decrease of viscosity which accom- 
ies flow-orientation of a lubricant consisting of 
ong-chain molecules. Heidebroek and Brillié describe 
the local interference of surface i ities with the 
film' pressure development, and the latter refers to the 
increase of friction due to oil whirls which, he considers, 

are formed in the tiny valleys of the surface. 


s of Mechanical] Engineers. General Drmcumsion on 
Lubrica and Lubrieanta. Grou ee 
Pp. 300. 20. td. Group 1: Mng Lub 210. 2s. Od. 


Group 3: A Group 4: 


Indusal Ap Pp, 162. 2s. 
Properties and Testing. Bp 0, g. (London: Institution of 


i tal work on the approach to failure is 
included in the papers by Tenot and Jakeman and 
Fogg, the latter showing the -effecta of the usual 
variables on ‘seizing’ temperature; also Clayton 
shows how the change of shape of the bush due to 
running-in increases the safety of a bearing. Guy 


function of the oil. 
troublesome vibration which occura with these 
lightly-loaded high-speed bearings, and Newkirk 
refers to means of combating this difficulty ; 
it is apparent that the phenomenon is not yet fully 
understood. Risk of ignition of escaping oil due to 
contact with the hot perte of a turbine is considered 
by Chittenden ; with the view of avoidmg this 
difficulty Samuelson has carried out experiments 
with & water-base lubricant, and shows that the 
A ormance is in some respeots improved, 
even though the viscosity is only one tenth of that 
of the usual oil. Guy and Smith refer to the great 
need for co-operative research into bearing behaviour 
under the high-speed conditions of turbine opera- 


tion. 

Thrust ing design is based mainly on Michell’s 
original work. erence may be made to the use of 
pivoted pads for journal bearings (Gibson), and to 
the mass-produced, low-friction Nomy i 
(Odqvist) which work on the Michell principle but 
have rotating instead of stationary pads. Linn and 
Sheppard describe & thrust ing in which the 
pressure film is induced by tapering the leadi edges 
of the lands, there being no tilting elements. Several 
papers describe the use of synthetic resin bonded 
materials, and two the use of rubber, for journal 
bearings, both being water-lubricated. 


INTERNAL COMBUSTION ENGINES 


In the section devoted to the lubrication of in- 
ternal combustion engines, many papers deal with 
bore wear, and it is & t that both corrosion and 
abrasion are volved: The much greater wear due 
to starting than to running is brought out by Yeates. 
On the pes hand, Taub and Young do not consider 
that corrosion is normally the main cause of wear. 
Everett and Keller refer to the very sensitive iron 
contamination method of measuring weer. Williams 
shows that lower viscosity gives higher wear under 
cold conditions, but this may be offset to some 
extent by the more rapid arrival of & thm oil after 
starting ; i and Lutwyche show the 
decrease of cranking torque with decrease of viscosity. 
Bass, Bouman and Norlin agree that ‘oiliness’ dopes 
have little effect, though Taylor considers the piston 
rings to operate most of the time under boundary 
conditions in which ‘oiliness’ dopes would be expected 
to have an effect. Rosen, however, shows that anti- 
oxidation dopes reduce wear considerably, and 
Barrington and Lutwyche show a decrease of crank- 
ing torque due to additions of oleic acid, but not’ 
with compounded oils. 

iniong differ on Han pa of oil consumption. 
Taub advocates pl supply to the cylmder 
with drastic scraping by high-pressure rings, while 
Ottaway does not favour high-pressure rings and 
regards limitation of the supply from the big-ends 
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Taylor suggests that the sudden 
increase of consumption at high speeds is due to 
change fram boundary to fluid flhm conditions, but 
Taub ascribes it to ring fintter. 

The problem with internal combustion engine 
re is temperature rise. White-metals love 
atigue strength rapidly with increase of temperature 
(Macnaughtan, Williams), and consequently crack in 
service unleas the temperature can be kept down. 
Williams gives resulta of actual ture measure- 
ments in the bearings of an engine, showing the 
Increase with increase of speed and inlet oil tem- 
perature, and decrease with imcrease of oil flow. 
Neave and Sallitt review the various copper-bearing 
alloys, including lead bronze, which is often used as 
a substitute for white-metal under high-duty con- 
ditions.  Mickeleen suggesta that, i view of the 
importance of cooling, it might be possible to lubricate 
the bearings with water or a water-oil mixture. 

Several papers deal with filtration and oil purifica- 
tion by various typos of apparatus, including de 
Langen’s magnetic fllter for removing iron icles. 
The importance of removing the fine particles which 
get into the clearance spaces of bearings is being 
realized, though it is difficult to achieve this with a 
filter of reasonable size. 
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RECIPROCATING STEAM ENGINES 


Turning to the subject of the lubrication c 
State railways consider that various grades of supa 
heated cylinder oil are desirable according to th 
degree of superheet in the cylinder, whereas Canadiay 
National and English railways use only one Lid 
the majority favour compounded oils, the 
position products of the fatty oil being thought t 
form stable and resistant boundary films. The oil > 
now ied by pump instead of by a hydrostati 
system, there is same difference of opinion be 
tween the English and French railways as to the par 
of the stroke at which it is best to supply the oil. 

In marine practice, according jo Freeman, super 
heated steam valves, pistons and liners are lubricates 
by mechanical lubricators feeding into the stear 
pipe or round the high-pressure liners. Auld an: 
Nicholson deal with oil circulation systems, and th 
changes that may occur in the oil Nicholsa 
emphasizes the advantages of a small amount of o 
of the correct type properly applied; overfeedin, 
may result in deposits in the cylinders and stean 
chests. H. J. G. 


. 


[To be coniinued.] 


Adult Education in the United States 


DULT education has been much discussed of 
lete, especially from the point of view of 
education for citizenship in a . This is & 
point of view now very widely canvassed in America, 
e ing found an enthusiastio advocate in Dr. J. W. 
tude 
of Education. A year ago his bulletin ‘Education 
for Democracy: Publio Affairs Forums” was noticed 
in these columns, and an & iation of the ‘Forum’ 
system, based on six Wesker. painel participation, 
by the secretary of the British Institute of Adult 
Education, was published in Bulletm No. VII of the 
World Association for Adult Education. The Forums 
&re organized within the framework of the public 
school system under the control of the local education 
authority and are conducted by expert leaders using 
varying techniques ing to the sixe and com- 
position of the membership. Addressing the National 
Education Association last February on “Crucial 
Issues in Education” (Pamphlet No. 74. Superin- 
tendent of Documents, Washington. Pp. 20. Price 
5 cents), Dr. Studebaker announced that nmeteen 
public forum demonstration centres, officially spon- 
sored by him and financed, as a temporary measure, 
with federal funds, were operating in as many States. 
In the preceding five months more than 350,000 
people had attended 3,854 forum meetings. 

Closely associated with the public affairs forums is 
the Commissioner’s educational radio service, exem- 
plified by a series of thirteen half-hour dramatic 
items broadcast on Monday eveni at 10.80, having 
as their theme, under the title ‘ freedom ring”, 
the “long struggle for the rights and liberties set 
forth in the Bill of Rights of the Constitution of the 
United States’. The Commissioner stated that his 
office had received in seven months, in connexion 
with this radio service, 250,000 communications from 


er, the United States Federal Commissioner ^ 


radio listeners. A radio script exchange service ha 
been organized, moreover, and “hundreds of studen 
groups are adapting and rewriting these radio script 
for their own productions’, m association with 
dramatic art and social science classes and radii 
workshops. The Commissioner announced that he 
had officially made a request for the reservation i» 
Washington of certain high-frequency wave-length 
for the exclusive use of local educational agencie 
and for the free discussion of civic affairs. 

The address terminated on a note of urgency 
“There is no tims to lose. These fo 
popular enlightenment in the protection of populus 
self-government must be promoted in every State 
and community. I leave this crucial issue upon you 
conscience." The issue in question, arising out of thi 
conflict between dictatorship and democracy, ‘‘s 
major conflict which is swiftly reaching the stage o! 
& crisis throughout the world” is elsewhere phrased 
as “What more oen education do to undergird 
American democracy”. 

One of the speakers at a discussion on adult 
education in the Education Section of the British 
Association at the recent meeting in Nottingham 
suggested that education unrelated to a specific 
social ideal is, in our day, an impossibility, that rea 
education must be pro ist, aiming either ai 
assisting to maintain stability or at ing fo 
change, and that adult education, to be a live force, 
must support “the organized working-class move 
ment". Dr. Studebaker's adult education policy it 
frankly dist but exposes the fallacy ol 
representing the aims of stability and change a: 
mutually exclusive. He defines education’s socia 
ideal as a society where the majority will is law anc 
in which the right and privilege of the minority t 
advocate a change are protected. 
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A New Hydro-Electric Power Scheme in Sweden 


FULL description of the hydro-electric power 

scheme at Krangede, Sweden, which has been 
1 operation for six months, is given in the Asea 
‘ournal of May and June, published by the Asea 
'ompany of Yasteras. Krangedo is situated in about 
st. 68° N. at the site of a natural fall on the lower 
rb of the Indalsalven, an important river in the 
amtland district of Sweden draining a area 
ontainmg many Jakes and extending back to the 
Yorwegian borders. The link with -the power 
tation lies well up in ‘Norrland’, and in the south 
onesta of a high-voltage feeder carried direct down 
o & main substation at Horndal in South Dalecarlia. 
t is thus within convenient range of Stockholm and 
s in touch with the large supply networks of central 
und southern Sweden. 

It was anticipated long ago that before 1940 the 
lemand for electrical in tbe southern and 
aiddle parte of Sweden would make the delivery of 
arge bulk supplies from the north economically 
easible. The great industrial activity of the last 
ew years has accelerated the increasing demand for 
jlectrical power. The Krangede scheme was carried 
ee ee ee 
everal large industrial businesses and the S olm 
nunicrpality. The scheme has unique 
eatures. The whole generating plant is underground, 
ind the ment is of the most modern design, as it 
183 to with a transmission voltage of 220 kilovolte. 

Unregulated, the water flow m the river at 
Srangede is very variable. The maximum flow is 
«bout 2,000 cubic metres per second and the minimum 
8 often only about 100 cubic metres per second. 
Work at present proceeding on one of the lakes near 
he source of the river on the Norwegian borders is 
dU UN Aaa d 
ver cant. station is designed for a head 
X 190 feet, e euh the plant at present instelled 
t has a consumption of about 140 cubic metres per 


Beo. The dam has a length of about 240 yards and 
has four spillways. The generating plant is housed 
in & chamber blasted out of the solid rock, the 
machine room floor being 131 feet below the surface 
of the ground. 

To prepare a turbo-alternator for starting, a special 
switch is operated and & window in it becomes 
illuminated by a flickering light. Until the lubricating 
oil and cooling water are circulating properly and 
other starting devices have moved into the starting 
position, this light goes on flickering. When every- 
thing is ready to start up the turbine, the light 
becomes . The control room is situated on the 
top story of the building and its windows command 
& good view over the outdoor switchgear and the 
dam. A mimic busbar system is provided at the 
control desk and includes switches and’ position 
indicators. On the front of the control desk are push- 
buttons controlling the operating of the system. 

The two generators at present working are each 
of 35,000 kilovolt ampere capacity when running at 
167 revs. per min. The height of each generating 
unit is nearly 30 feet and its total weight is 427 tons. 
The main transmission line connects the generating 
station to the Horndal substation, and as the trans- 
mission conductors work at 220 kilovolte, it was 
necessary to make their diameters large Bo as to 
avoid the formation of coronae (brush discharges) on 
them. The supporting towers are 56 feet in height 
and the conductors are hung on suspension type 
insulators with sixteen insulators per string. The 
normal span is 268 yards and the spacing between 
the phases 28 feet. 

The official tests made on the generators at full 
load and & preesure of 8,400 volta gave an efficiency 
of 97: 8 per oent at unity power faotor. The voltage 
wave generated is practically sine shaped, tho 
maximum deviation from this form being only about 
one per cent. 


Woods on Private Estates 


N his presidential address as chairman of the 
Department of Forestry of Section K (Botany) 
xt the meeting of the British Association at Notting- 
nam, the Hon. Nigel Orde-Powlett took as his sub- 
ject “The Present and Future of Estate Woodlands". 
Mr. Orde-Powlett first dealt with the value of the 
isting private woods to Great Britain during the 
3reat War, pointing out that although the Forestry 
Zommiseion is now planting on some scale, its area 
inder forest is only one eighth of the ar Minn 
and area of the country, the remainder bei 
»wned. It is therefore & matter of Fete 
irgenoy that it should be made possible for owners 
to institute a wise forest policy on their estates. 
There is also the social aspect of the problem—the 
drift from country to town. This is due to many 
sausea, but Mr. Orde-Powlett holds the Opinion that 
woodlands afford employment which is congenial, 
and that well-managed woods can afford to give 
adequate pay to the staff mamtained. Since the 


majority of the private woodlands are not run on 
businees Imes they are under-staffed. If properly 
Tun, many thousands of additional men could be 
employed, with an increase of smmall-holdere—and 
the foreét worker forms the best type of small-holder. 
The attitude of the private owner of woodlands 
varies. Most woods are run at a loes M ONDE 
are incredulous as to their financial possibilities ; 
ihe; “ate rerardid aa à Aot Sei oniy td He malei 
in dire neceasity ; or the owner is averse from even 
cutting & single tree. It has been estimated that the 
average annual output. per acre in Great Britain is 
leas than 20 cu. ft., whereas under good management 
three to four times that volume might be produced. 
There are three causes for this position, says Mr. 
Orde-Powlett, and all of probably equal importance. 
The first, and it may. be asserted m the interests of 
continuity and forest management, the most 
importent, is taxation, and especially the death 
duties. It is true that duties are not payable on the 
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timber until the woods are felled; but on a private 
estate, although the woods may form only a portion, 
perhaps only a small percentage, of the total area, 
they may yet have to pay a share of the duties out 
of all proportion to the income of the person con- 
cerned. This spells chaos in management and pre- 
cludes an owner from having & proper ‘working plan’ 
i dares nince doak ll probally casui incen oleae 
becoming unworkable. m other words, oontinuity 
in the management of the woods is an impossibility. 
Moreover, as under the present system of taxation 
every proprietor knows that m the course of three 
or four generations the estate must be broken up, 
there is no encouragement towards correct woodland 
management. Mr. Orde-Powlett suggested oon- 
ditional remission of death duties on agricultural 
land, the condition being that the sum so remitted 
should be spent on improvements which would be 
defined over a period of years. 

Another cause is the neglect of owners to thin 
their woods properly and so obtain an intermittent 
revenue and also to fell the timber when it has 
reached maturity for market . In this 
connexion, it has been that all woodlands 
should be taken over by the State. Not only is this 
in oppoartion to the ordinary forestry economy in 
those European States where the best forest manage- 
ment is in force, but also it would be quite impraotio- 
able in Great Britain; and the same objections 
apply to the introduction of any form of compulsion 
on the of the Government. 

Mr. Orde-Powlett dealt with the present assistance 
available from the woodmen’s training scbools in 
existence, with the efforte of the various forestry 
societies, and the new type of consultant forester of 
which there are now & few firms. Good as is the work 
done by all these, their efforts only apply to those 


Fibre Cores in 


E have received the Safety in Mines Research 

Board Paper No. 97 upon “The Effect of 
Fibre Cores on Internal Corrosion in Colliery Winding 
Ropes”, by J. E. O. Mayne*. The author states that 
the fibres used for the cores belong to the ‘hard’ 
group, the object of which is to provide a firm sup- 
port for the steel strands of the rope. The material 
arrives in Great Britain in bales containing a number 
of so-called ‘heads’ and are subjected to the following 
four processes: (1) ‘hackling’, (2) spinning the flbre 
into yarn, (8) premis c yarn into strands, and 
(4) spinning the into a complete core. To 
enable the flbre to be e it must be wetted by & 
so-called ‘batching’ ftuid, which is 5-15 per cent of 
the weight S ue up dua ed oil; the core 
is then treated with heavy mmeral oil, which forms & 
lubricant; severe internal corrosion has been found 
in ropes containing Stockholm tar, and this material 
should on no account be used; this is perhaps one 
of the most valuable observations m the whole work. 
It is stated that “It is understood that the use of 
coal tar is also objectionable.” 

The author, who has experimented upon the subject 


* Mines Department : Safety in Mries Research Bord. Paper 
Mo. 97: The Hffecs of Fibre Cores on Internal Corrosion in Colliery 
Winding Ropes. By J. H. O. Mayne. Pp. 38+4 plates. (London: 
ILIL Stationery Office, 1937.) 1s. net. 
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owners whose interest in their woods ia already 
awakened. The majority do not fall within thie 
category. As Mr. Orde-Powlett says, “‘a real compre- 
hensive i t depends on the peers of 
forest consciousness amongst owners and in 

them with means to ug uds knowledge". Hs wave 
cates the establishment by the Forestry Commission, 
at a cost of twenty thousand pounds or 8o a year, 


of & comprehensive advisory service throughout the 


country. 

"I would have woodland advisers, héghly trained 
foresters, each with his area of country,” says Mr. 
Orde-Powlett. This would be an excellent scheme 
if it was inaugurated by the owners themselves, a 
group of owners in a locality and paying 
the Ce eee adviser. 
Otherwise, if engaged by Government (a sum ol 
£20,000 is to cover salaries, offices, eto.) what proe. 
pects of a career would these advisers have t Even 
if such & service were i ted, what continuity 
to their work could be assured, as Mr. Orde-Powlett 
points out, with estates being broken up and dis- 
persed in four generations, if not sooner, as a result 
of death duties. It would be quite impracticable 
for the State then to step in and take over as & work- 
ing on amall areas of woodland, however 
A sez aud eee ee 
all over the country. 

If the Government has a real belief in the posi- 
bilities of forestry or its necessity in the interesta of 
the community, the land must be so taxed that a 
contmuity of management—and im forestry this 
means a continuity throughout & century and more— 
is assured. Without such an assurance ib is diff- 
cult to see how the expenditure of public money 
in the interests of the private landowner can be 
justified. 


Winding Ropes 


for some time, arrives at the following conclusions . 
"(1) Batchmg and impregnating oils used in core 
manufacture do not decompose sufficiently, in prec- 
tice, to cause appreciable corrosion, of wire; on the 
contrary they protect it. (2) Derkening of the oib 
is due to the of impurities such as coal dust 
and iron salle adi d the oils retain their protective 


value until T are squeezed out. (8) Interna 
corrosion can take place without etration of the 
rope by water contaming salts or acid: 
derived from sources external to the rope. (4) Manilt 


(and some other) fibres used for cores contain and 
are liable to develop formic and acetic acids as a 
result of bacterial action. (5) These acids oan cor. 
rode wire ropes in the presence of moisture, even ir 
the absence of oxygen; pressure between wire anc 
core tends to accelerate the rate of attack, since ii 
tends to remove the protective oils and increase thr 
contact between fibre and steel. (8) The erratic 
distribution of corrosion is due to the sporadic natur: 
of bacterial action. (7) Most of the harmful acid ir 
raw manila fibre can be removed by cold wate 
treatment, and it i8 that subsequent 
bacterial action might be prevented by treating the 
washed fibre with an antiseptic which would no 
corrode steel. The practicability of these preventive 
measures has not yet been demonstrated.” 
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Science News a Century Ago 

nstructions for Travellers 

Ix the Athenaum of November 11, 1837, a note 
aid: ‘In the instructions drawn up by the scientific 
yen of France, for the use of the two vessels, the 
Letrolabe and the Gelée, which are about to circum- 
avigate the globe, we peroeive that Mr. Ward’s plan 
f transportmg plants is highly recommended, as well 
€ that of Luschnath, which oan also be applied 
o seeds, in o to preserve their germinating powers. 
I. de Blainville eagerly requires microscopic marine 
nimals, the Spirula with ite inhabitant, that of the 
Jautilus flammea, which is wanting in the collections 
a France, parasitical insects and worms; and 
¢ronglty urges ta to be made on the 
emperature of living man, and beings of an inferior 
rder, under different circumstances. . . . He sete 
orth the important novelties likely to be found m 
Jew Guinea, the Moluccas, and Celebes, in the 
reeks and bays of which probably exist & multitude 
fishes and Mollusca, and particularly requests the 

igition of the Apterya, from the New Holland 

egion, which is supposed not to have any wings. . .. 
d. de Freycinet recommends hydrography, observa- 
ions of the tides and currente, such descriptions of 
he countries visited as will set forth their resources 
o future navigation . . . and M. Corder states the 
gnorance which prevails concerning the southern 
vernispheze, and the consequent value of the smallest 
tom. of rock from this quarter.” 


Iybeid Ferns 

Ix the Athenarum of November 11, 1887, it is stated 
hat “A. triumph has been obtained by M. Martens, 
he profeasor of chemistry at the University of 
uvain, and Dr. l'Herminier, over those who assert 
hat no hybrid plant can be produced where no 
tamma exist. The former shook the fronds of the 
¢tymnogramma calomelanos, and the G. chrysophylla, 
eciprocally over each other, at the time when the 
cuctification was fully developed, and thus 
; new plant which is to be called G. Martens. It 
3 worthy of remark that the hybrid plant bids fair 
o be easily propagated in our greenhouses, while the 
sarenta constantly languish and die. While M. 
dartens was making his experiments at Louvain in 
Jelgium, Dr. l'Herminier watched the same process 
aking place naturally in the woods and savannahs 
X Guadaloupe, and sent some dried fronds (m 
ixoellent preservation) of the hybrid to M. Bory 
jt. Vincent.” 


The Moon's Equatorial Horizontal Parallax 

Ow November 1l, 1887, Thomas Henderson, 
Astronomer Royal for Scotland, read a paper to the 
royal Astronomical Society entitled ‘The Constant 
quantity of the Moon’s Equatorial Horizontal 
Carallax, deduced from  Obeervations made at 
3reenwich, Cambridge and The Cape of Good Hope 
a 1882 and 1888." Previous bo this, by using a 
method based on the theory of gravity, Burchardt 
iad found that the constant part of the lunar parallax 
inder the equator amounted to 57’ 0” while Damoiseau 
wrived at 57’ 0:9” for the constant and Plana com- 
vated ıt af 57’ 38-1". By another method founded on 
vbeervations made simultaneously at different 
Xf the earth, Lacaille had obtained 57’ 4-6”, Lalande 
$7 8-7" and ‘Du Sejour 57’ 6:0”. While at the Cape 
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in 1832-33, Henderson determined a great number of 
declinations of the moon with the view of arriving 
at a more accurate value of this element, and by & 
comparison with his own observations made at Green- 
wioh and Cambridge, obtained 57’ 1-8” for the constant 
of the equatorial perallax. 


Observations on Rain 

Tua issue of the Genileman’s Magasine of November 
1837, contains the following account of a paper 
recently communicated at a meeting of the Warwick- 
shire Natural History and Archsological Society : 
“The Rev. G. Childe made public his observations 
on Rain. He said it was a general but erroneous 
opinion that the greatest quantity of rain that fell in 
any month of the year fell in February. From his own 
‘observations (during eight or more years) he asoer- 
tained that in July was the greatest quantity, 

second, August third, October fourth, 

June fifth, April sixth, November seventh, May 
eighth, February ninth, instead of first, Deoember 
tenth, January eleventh and March twelfth. It 
would be found that if there were a deficiency of 
rain in the winter months December, January and 
February, that deficiency would be in great part 
compensated by an exceas in the three summer 
months July, August and September. 





University Events 


CaxBRIDGE.—Dr. H. Brick, of the University of 
Berlin, has been & inted first junior observer in 
the Bolar Physics Saeed 

W. G. Palmer, of Bt. John's College, has been 
approved for the degree of doctor of science. 

It is proposed to confer the degree of M.A. on 
Dr. D. G. Oatcheside, University lecturer in botany, 
and 8. D. Elliott, University demonstrator in the 
Department of Pathology. 

Miss M. L. Tomlinson has been elected to a staff 
fellowship at Girton College. 


Oxrorp.—On November 2 in Co tion the 
degree of M.A. by decree was conf on Lord 
Nuffleld, so that he is now & full and voting member 
of the University. 

On November 16 the Chancellor will ide at 
the Congregation at which Lord Nuffield will be 
thanked for his recent gifts. There will then be 
voting on the decrees relating to the new benefaction 
to the medical school and promulgation of the 
statute relating to the gifts to the proposed Nuffleld 
College (see p. 799) and the chemistry school. 

Dr. L. J. Witts has been appointed Nuffield pro- 
feasor of clinical medicine as from 1988. 

H. J. B. Atkins, Trinity Oollege, R. B. Scott, 
Brasenose College, A. W. D. Leishman, University 
College, &nd E. P. Edmonds, Keble College, have boen 
granted the degree of M.D. 

J. G. Daunt, Exeter College, has been awarded 
the Scott scholarship for research in physics. 

The curators of the University Chest have been 
authorized to receive from the Rockefeller Foundation 
in the year inning October 1, 1087, a sum not 
exceeding 3,000 dollars as a contribution towards 
eae apparatus, ial and special cages for . 


material 
primates required for research in the Department of 
Human Anatomy. 
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Societies and Academies i 
Academy of Sciences, Beptember 13 (C.R.,: 205, 
413—500). 


GABRIEL BERTRAND : The presence and distribu- 
tion of boron in the potash salta of Alsace. The 
quantities of boron found ranged from 1 to 10 parts 
per million in the galt, and from 50 to 500 parta per 
milhon in the mterposed olay sheets. 

ALBERT F. Buaxgstms: Doubling the number of 
chromosomes in plants by chemical treatment. 

J. QG. VAN pag Corrput: The Goldbach-Vino- 
gradow theorem. 

Oorav OnidESCU and Gu. Minoo: The asymptotic 
trend of the sum of the variables of a discontinuous 
Markoff chain. 

Paur P*rav: The interpretation of observations 
and measurements relating to breakers. Study of 
the forces produced by waves striking a breakwater 


The gr&viflo wave induced by an 
electromagnetic wave i a refracting medium. 

Jaan CAYREL: Absorption measurements of thin 
plates of copper sulphide. Application to the com- 
parison of their thicknesses. 

HusmeT GaRRIGUH: New resulta on the green, 
yellow and red radiations emitted by the night sky. 

Roama LawBmRT: The Miocene of Boutoutou, 
Niger Oolony. à 

ANTONS DH Cuawao: A new hybrid of brome- 
grass obtained experimentally. The uncertainty of 
the systematic determination of spontaneous hybrids. 

Marom Avai: The experimental study of the 
part played, in the regeneration of the head in worms, 
by the old parts in the immediate neighbourhood 
of the surface of amputation. 


O.R., 205, 501-528. 


Exma Borm: The distribution of the 
points of a lineer le ensemble. 

Louw LArIogua : Neuro-musoular isochroniam as 
an empirical fact. Historical résumé of work in this 
fleld, with special referenoe to objections raised by 
A. V. Hill. 

GrxoBaEs OHARPY: The determination of silicon 
in steels. In a specification giving a maximum figure 
for the silioon allowed, it is essential that the method 
of analysis should be given. Fxamplæ of the 
differences mntroduoed by the method of analyais are 


ANTOINE ÁPPERT: Nearly isometric measurement. 
: Gmonazs CarnuGARÉANO: Invariants of prolonga- 
tion connected to integral functions. 

CHARLES BcHwHRBER, Purra TAEgpI and PAUL 
CaILLOL: A method of measuring angles by fractional 

Mavuniog Fantor: The magnetic properties of 
alloys of iron and iridium. Determinations of the 
Curie pointe, pointe of transformation and ferro- 
magnetic momenta show a close resemblance with the 
analogous properties of the alloys of iran with 
ruthenium and with osmium. : - 

Murs. Yvmwrrm CaucHom: Study of the La 
satellites for some heavy elemente and rare earths. 

Pmers Nostoournt: Cultures in series of plant 
tigsues-on artificial media. 
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ManaEL ÀÁvEL: Study of some complex cases < 
regeneration of the head in worms. 

Cu. BRroux and Epa. Joum: Diacetyl in No 
mandy butters. Resulta of the examination of 16 
Specimens. 


Moscow 
Academy of Sciences (C.R., 15, No. 8, 1987). 


L. B. Rosrsson: A system of Riquier and tk 
tensor calculus. . 

J. D. Duswov and N. Ermov: Single geodesi 
grids and the Lie surface. 

V. Kozrov: A relation between the abeolut 
convergence and the unity of trigonometrical de 
velopment. 

H. Homwy: The ensembles of movements ths 
cannot be represented as sums of invariant positiv 
ensembles. 

A. L. Baarx;Aw: The theory of orthogon: 
polynomes in a variable complex. 

8. MixoHRurw : On a certain problem of the theor 
of singular integral equations. 

N. Ray : The Whittaker integral and the periodi 
solution of the problem of three bodies. 

J. Markın: The stability of movement i 
Lia off'8 sense. 

. A. GAvenasro : Comparison of e i 
and theoretical curves showing di ion € 
velocities in turbulent uniform flow through pipe 

N. AxuLov: The theory of dependence of tb 
ferro-magnetio properties of metals on tem 

V. FABRICANT: The theory of radiation of 
gaseous discharge. 

E. Kuxporsxiy: The problem of the nature « 
coercive force. 

N. A. Braxov: Standard substances for exac 
measurements in the electron diffraction method. 

D. I. Mrmr: Kinetics of wetting and linee 
corrosion of metals in polyphase systems: meta 
liquid-liquid and metal-liquid-gas (3). - 

. Q. Kozsmoov: Rontgen i investige 
tion of anomalous solid solutions of &mmoniu: 
chloride in the chlorides of manganese, cobalt an 
nickel formed in aqueous solutions. 

J. L. GOLDFARB and M. V. AwpRiTOHUx: Co» 
densation of a-amimonicotme with w«m-bromacet 
phenone. 

V. I. Nixonassv: Chemical signs of the preeenc 
of salt deposits and the method of their physic 
chemical investigation. : i 

B. N. MAXHAWv: Alge as characteristic foeeil 

I. A. Smornoprnvomy and B. A. PavnLov: Th 
method for the determination of the coefficient 1 

I. A. SwoRoprmNONv and A. M. Fuarpbr: Determint 
tion of the isoelectric point of thyreoglobulin. 

B. A. Rusin, N. M. Staaxraw and O. T. Lur 
Kova: Measurement of the oxidixing-reduoing pow: 
of living vegetable tissue. i 

A. AZAMORSKIJ: Algebraic symbolism of the le 
of hybridization. : 

B. MmpvapsvA : The toxins of Fusarium buchar 
oum Jaor. and Fusarium gramincarum Bohw. 

V. M. KATUNSEIJ: Dependence of photoperiod 
reactions of plants on the spectral composition of ligh 

L. V. ARNOLDI and K. R. FOETUNATOVA: A cor 
tribution to the experimental study of the nutritio 
of Black Sea fishes. o 

8. E. KrumuwsHao: Distribütion of some fishe 
and of Idothea algwica Luces in the eastern pe» 
of the Black Sea. 7 
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P. L. Pinokwrxov: A contribution to the study 
of the origin of northern elementa in the fauna of 
tbe Caspian Sea. 
A. A. Vorrkmvió: The morphogenetic activity 
of different parte of the hypophysis (5). 
with the implantation of substances the 
‘eosinophilous zone’ of anterior lobes of hypophysis 
on tedpoles under natural conditions. 


Rome 


National Academy of the Lincei (Ais, 25, 197-244; 
1987). 


T. Lavi-Crvmra: Canonical forms of the de, 


binaries with a total curvature. 
L. Awmnro : complementa of the theory of 
the lace transformation. 


8. ix Brppav: 
operators (1). 

I. Pora: Projective-differential geometry of the 
singularities of plane curves. 

G. Raoan: Lagrangian form of electromagnetic 
forces. 

C. Tororrr: Problems of plane elasticity with a 
polydrome Airy function. 

P. UpusonuiNI1: A relative solution to the expansion 
of the universe. 

L. GiiLAWELLA : Results of the new longitude 
determination of the axis of the Senatorial Tower 
of the Capitol and of the Tower of the First Meridian 
of Italy at Monte Mario. 


Functions of lineer 


At, 25, 253-848 ; 1037. 


G. AngTTI: Height of the chromosphere in 1936, 
and the progrese of the solar cycle. 

RS org iat Functions of linear oper- 

ators (2). 

M. Pasronr: Influence of small viscosities of a 
fluid in the determination of pressure in amgle 

ons. 

. ZAGAMI: tal researches on the 
seminal liquid. Value of the pH of normal human 

E. Brawaur: Commemoration of the Delmatian 
astronomer Ruggero Giuseppe Boeoovich. 

G. A. Maaar: Tangential derivatives of the 
potential function of surfaces. 

G. AnumErLrLmNIi: Reduced problem of two bodies of 
variable masses. 

U. Cassia : An integral-differential equation. 

A. pH Mima Funwanpas: A formal aspect of the 
tensorial derivation. 

E. FRonA: Functional linear transformations and 
singular integral equations. 

M. Hansovior: Metric spaces with an allied oon- 
nexion. 

A. Purro: Researches on the solar radiation at 
Col d’Olen (1). 

A. Manam : Aromatic nitroderivatives (12). The 
action of some hydrarines on 1-chloro-2 : 4-dinitro- 
thalene. 

. Marto : Probable existence of an unknown 
alimentary factor which stimulates sexual develop- 
ment. 

M. Romano : Contribution to the study of the skm 
of anurans during metamorphosis. 

Q. SougEIBER: Definition of the stages in the 
metamorphosis of Bufo vulgaris. 
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Sydney 
Royal Society of New South Wales, September 1. 


E. C. AnpEnws : The structural history of Australia 
during the Palsmoroic. 

H. W. Woop : Note on the Shortt clock at Sydney 
Observatory. 

F.Liows: Synthetic substances allied to strychnine. 

Q. K. Huamms and F. Liows: The synthesis of 
2-aminomethyl-benximinazole and related substances. 


Vienna 
Academy of Sciences, July 1. 


F. Wrssmuy and K. Bouóworn: Chasmanthin. 

H. PmrrmRg80N : Abundance ratio of thorium to 
uranium in rocks and in the sea. The abundance 
ratio of thorium to uranium is leas in the sea than 
in rocks of voloanio origin. This is ascribed to the 
precipitation of thorium along with iron from sea 
water. In agreement with this view, the amount 
of thorium in sedimentary rocks is relatively high. 
The ipitation of ionium along with thorium may 
&ooount for the ratio of radium to uranium in see 
water being less than the equilibrium value. 

J. Sonmrriuarstar : Shortening of the range of 
polonium «-particles by oblique emission from the 
source. The mean range is greatly inftuenced by the 
eee ee 

lated range, however, is not affected. The 
me er ohne Guus e ae pes 
even with pure preparations. 

W. JzwrecHKM and G. BrmrrER: Short-range 
particles emitted when polonium «-particles are 
scattered by heavy nuclei. These particles are 
probably scattered «-partioles, the range of which 
has been shortened by oblique emission from the 
source. 

J. Horr«AxN: Photochemical changes in phos- 
phate compounds. 

ManigrrTA Brav and Harta  WAMBACHNR: 
Photographio study of cosmic rays: occurrence of 
proton-like tracks corresponding to a range in air 
of several metres. 

H. Kox and O. Pmoxmwix : Oral administration 
of male sex hormone, alone and in combination 
with female hormone. Study of the electrical rat 
test. 

O. Pozas and L. Porem : Posterior lobe of 
the hypophysis and the thyroid d. The excitation 
of the sympathetic by thyroxin oan be prevented 
by the parasympathetic action of vasopreesin. 

H. Doerar: Reaotion kinetice of chain poly- 
merixations. 

L. Pornax and GangigpLm Fravux-Fmuén: The 
distribution of sugar in the body, and the action of 
insulin. Phlorizm diminishes the absorption of in- 
jected. galactose into the organs of the body, but has 
no effect on the abso ion of xylose. This action 
of in is inhibi 


Waroobica, are Able to reduce the minimum does of a 
narootic required to produce uncansciousness. 

E. Amı and O. Scmmpian: Pyrrhulina macrolepis 
sp. nov. (Pisc., Microcyprini). 

F. Limpan and Barra BAUMINGNHR : The combina- 
tion of sugar and amino-acid. 


, Forthcoming Events 
[Meetings marked with an asterisk are open to ike public. | 


Monday, November 8 

ROYAL GEOGRAPHICAL Soormmty, at 5.—J. A. Steers: 

. “The Culbin Sands of the Moray Firth”. 

Univunsiry or Lrxpa, at 5.15.—Prof. H. H. Read : ‘The 

. Natural History of Metamorphic Rooks’’.* 

Loxpox 8omooL or HyGrmwms AnD TROPICAL Muprono, 
at 5.30.—Prof. A. I. Virtanen: “Biological Nitrogen 
Fixation” and ‘Production of Vitamins in ture” 
(sucoeeding lectures on November 10 and 1%).* 


Tuesday, November 9 
Rovan COLLEGE or PuvarOS, at 5.—Dr. Harold Scott: 
“Conquest of Disease in the Tropics” (Fitxpetrick 
Lectures. Succeeding lecture on November 11). 
PHARMAONUTIOAL Boanr, at 8.30.—Dr. T. A. Sprague: 
‘ "Early Herbals”. 
ROYAL ANTHROPOLOGICAL [IwsrrrUrm (at the 


í oaiiy, orm House, London, W.1), 
J. Fleure, F.R.8.: ‘Racial Evo 


. Aroheology' (Huxley Memorial Lecture). 


i ‘ Wednesday, November 10 
ROYAL GmoagAPHICAL Soourry, at 5.30.—Colour Films 
` of Tibet, taken by B. J, Gould. 


RovAL Boone or ARTS, at 8.16.—8ir Ambrose Fleming, 
o F.R.8.: "Guglielmo Marconi and the Development of 


Radio Communication”. 


Thursday, November 11 


Bovan Asiatic Boormry, st 4:30—(at the Royal Geo- 
Bocioty).—RBir Aurel Stem: “A Journey of 
logical Exploration m South West Iran (1035- 


Friday, November 12 


Roya, IxsrrpUTION,. at 9—Sr Daniel Hall, K.OB., 
E.R.S.: “Soil Eroson: the Growth of the Desert m 
. Africa and Elsewhere". ' 


at 9.— 
tion and 
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Appointments Vacant 
APPLICATIONS are invited for the following appointments, on or 


1 ASSISTANT to tho. Ormataon t and Library 

Bervioe of the British Non-Ferrous Metals 

To Rem. , Regnart Huston Street, 
IN ORGANO OHEMINTRY in the Technical Collage, 

JAverpool—The Director af Hducation, 14 Sir Street, Livar- 

‘pool, 1 (November 19). 


Ommasrny m tho Univeruty of Melbottrns— 
Buroau of the Britash Hmpurre, 88& Gower 


Street, London, W.O.1. : H 
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Land Drainage in England and Wales 


of the most insistent problems of recent 
years in the domestio legislation of Great 
Britain has been that of land drainage. There are 
nany and extenstve areas in England and Wales 
here efficient drainage is & vital necessity to the 
wfety, health and welfare of the inhabitants. 
nundations which have afflicted such distriote in 
he past, and even now, in spite of definitely 
«tganized -preventive measures, can still. cause 
widespread devastation with loes of life and 
4roperty and possible epidemios of disease, have 
seen a source of constant and anxious concern 
o 8uooessivo Governments. Ultimately, a Royal 
Jommission was appointed to investigate the 
«atter, and in 1927 its report appeared, making 
+ series of recommendations of & striking and 
Mrastio character, which, supported by public 
“pinion, were, after full discussion, embodied in 
he Land Drainage Act, 1930. Since that date, a 
undamental and revolutionary change has been 
aking place in the drainage administration of 
he country; and an acoount of the operations 
md proceedings taken under the Act has recently 
»ppeered*. 
The main difficulty of the situation prior to the 
sing of the Act was the existence of a hetero- 
reneous collection of drainage authorities, totalling 
ome 361, with miscellaneous constitutions, powers 
nd jurisdictions. Moreover, theses bodies, however 
«ctive and well-intentioned, were inadequately 
movided with funds and lacked the necessary 
sources for coping with conditions which had 
4&turally changed more or leas fundamentally with 
he lapse of a long period of years since they were 
wrst instituted. Some of them, notably the so- 
“Report of Operations and Proceedings under the Land Drainage 
wt, 1930, from the paming of that dot (Ir August, 1080) to 31st 


Marah, 1937. Pp. iv+75. (London: H. M. Stationery Office, 1087.) 
e 02. nete 


called “Commissions of Sowers” (the word “sowar” 
originally signified an open watercourse), dated 
back to a very remote epoch, and these were 
preceded by a body, still legally in existenos, “the 
Lords, Bailiff and Jurate of Romney Marsh,” 
which has had an effective career of nearly seven 
hundred years. Commissions of Sewers wore first 
appointed in the fifteenth century, but were placed 
on & more permanent basis by the Statute of 
Sewers of Henry VIII's reign (1531). Thereafter, 
other bodies were created, either by private Act 
of Parliament ad hoc, or arising out of the pro- 
visions of local inclosure awards in connexion with 
the inclosure of common lands, a process which 
wes at ita height in the closing years of the 
eighteenth and early years of the nineteenth 
century. 

Of this complicated and cumbersomely ineffective 
machinery the new Land Drainage Act made a 
clean sweep, and it repealed all the enactments 
in regard to flood prevention which had been made 
through centuries of English history, substituting 
for them a properly organized and co-ordinated 
system of administration through authorities 
designated Catchment Boards, taking their title 
from the drainage unit adopted by the Royal 
Commission ; namely, the catchment area of each 
river, which is bounded by the natural watershed 
or water-parting. These catchment areas vary 
considerably in character, extent and rateable 


-value. Some areas are largely agricultural, such as 


the Great Ouse, Rother, Severn, Wye, eto., while 
others include industrial regions, such as the 
Yorkshire Ouse, Trent, Mersey and Irwell and the 
mid-Glamorgan rivers. Another feature of notable 
contrast is the relative proportion of lowlands and 
uplands. In the catchment area of the Romney 
and Denge Marsh Main Drains, the percentage of 
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lowlands is 72-76, while in the Bristol Avon area it 
is only 3:22. 

At the outset, the Act scheduled forty-seven 
catchment areas—not by any means an exhaustive 
list, but as many as it was considered possible to 
deal with at the start. Provision was made for 
additions, and as & result of theese and some 
amalgamations, there were at the date of the 
report under consideration forty-eight  catoh- 
ment boards in England and Wales. 

The responsibilities of catchment boards are 
not limited to the drainage or discharge of water 
from their respective areas. In & number of cases 
they have the contingent duty of protecting the 
low-lying marshlands on the sea or estuary 
frontage from tidal flooding. Thus, in the case 
of the Essex Rivers Catchment Area, there are, 
in addition to a length of 380 miles of main river, 
no fewer than 320 miles of sea or estuary embank- 
ment and defences along the north bank of the 
Thames from the outskirts of London to Dover- 
court, and these need constant supervision and 


The term ‘main river’ requires explanation. It 
is rather difficult to define with exactitude, though 
the meaning is fairly obvious. But, for the purposes 
of the Act, the signification has to be a little 
elastic. The ‘main river’ may include more than 
one channel, and, in fact, consist of several 
independent streams. It has not been altogether 
easy in some cases to decide where the main river 
or main channel should end, or what tributaries 
should be included. 

The existence of tributaries and auxiliary 
streams has given rise to the formation, under the 
Aot, of internal drainage boards, with duties 
subordinate to those of the catchment boards. 
Internal drainage boards can be formed for areas 
"capable of deriving benefit or escaping danger as a 
result of drainage operations," so that, in certain 
cases, a drainage district may exist where there is 
no catchment area. 

The fmancial depression which set in almost 
immediately after the pasaing of the Act hampered, 
to no small extent, the mitiation of important 
schemes of flood protection works, though a 
little was done where the need was urgent and 
perhaps desperate. Prior to March 31, 1984, 
only ten schemes, totalling nearly £300,000, were 
approved for the purpose of receiving grants out 
of monies provided by Parliament towards the 
expenditure incurred by catchment boards in 
respect of the improvement of existing works or 
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the construction of new works. Of this amoum 
£179,000 was urgently required for sea defence 
in Rye Bay and north Norfolk. In the forme 
locality, the sea actually breached the defences i 
November 1930, washed away a number c 
bungalows and left a widening gap in the natur: 
shingle bank, which was the only defence gt tha 
point. When the financial situatio eased, as | 
did after April 1934, fuller advantage was taka 
of Government assistance, and greater facilitie 
were afforded for dealing with improvemen 
schemes of a general character. Up to March 3 
last, seventy-one such schemes had been approvec 
between fifty and sixty of which are still in coure 
of execution, at an estimated outlay of upwards c 

Attention may appropriately be directed to 
feature of the functions of catchment board 
having an important bearing on a subject whio) 
has often been mentioned in these columns. W 
have in the pest pointed out repeatedly ho 
essential it is in the general interests of the oountr. 
to institute an effective national survey ooverin 
all available water resources. After oonsiderabl 
pressure had been brought to bear on the Govern 
ment by the British Association, jointly with th 
Institution of Civil Engineers, a Survey was se 
up a couple of years ago under the auspices of tb 
Ministry of Health, and two annual reporte of it 
activities have already been issued. Whateve 
misgivings we may have felt about the limitation 
apparently imposed on the Survey by its associs 
tion with a department which cannot be sai 
to be interested in the industrial and commercie 
use of water, the fact remains that, at present, à 
is the only organization existing for the purpose» 

The Survey, however, cannot carry out single 
handed all the operations which it is deeirab) 
should be covered, and it will have to rely ver 
largely on the co-operation of external organization: 
The catchment boards, with their control ove 
the main rivers in their respective areas, can mak 
& very effective contribution to the data necessar 
for the Survey, by undertaking a comprehensiv 
study of their rivera, and by installing an adequat 
number of gauges to record the daily flow, so as t 
determine the run-off under varying oconditior 
corresponding to the incidenoe of the local rainfal 
This is à very important matter, and we are gla 
to see—even if only in the final sentence of tb 
report—that attention is directed to it in th 
account of work being done under the Lan 
Drainage Act. 


NOVEMBER 13, 1937 


The British Polar Year 


ritish Polar Year Expedition, Fort Rae, 
T.W. Canada, 1932-33 

fol. 1: Discussion of Resulte; Meteorology, 
‘errestrial Magnetism and Aurora, Atmospheric 
Üleotricity. Pp. xv+336+65 plates. 21s. net. 
‘ol. 2: Tables; Meteorology, Terrestrial Mag- 
wtism, Atmospheric Electricity. Pp. ix+ 228. 
5s. net. (Published under the direction of the 
3itish National Committee for the Polar Year, 
‘he Royal Society, Burlington House, London.) 
London: Percy Lund, Humphries and Co., Ltd., 
987.) 


i ees great scientific enterprise of the Second 
International Polar Year, 1032-83, is now 
wearing fruit in the publication, by the various 
x-operating nations, of the reporte of their work. 
't will be remembered that the enterprise was a 
epetition and extension of the work of the First 
Polar Year, 1882-83, ite main object being to 
ybtain geophysical observations of various kinds 
wt a number of high-latitude stations (mainly 
emporary) during & complete year ; an associated 
xogramme of intensified observations in middle 
ind low latitudes was also carried out during the 
ame period. 

After the jubilee of the first polar year had been 
opted as a suitable date for the project, and 
while plans were being made, the great economic 
wisis occurred. Nevertheless, largely through the 
mthusiasm and energy of Dr. La Oour, president 
yf the International Polar Year Commission, the 
project was carried through with great sücoese. 
4a regards the British participation, H.M. Govern- 


nent, through the Air Ministry, placed £10,000 at ' 


ihe disposal of the Royal Society for the purpose ; 
shis fund was administered by the British National 
Jommittee for the Polar Year, of which Sir Henry 
Lyons and Sir George Simpson were respectively 
president and secretary. 

The British National Committee devoted the 
major part of ite funds to the re-establishment of 
a station for comprehensive meteorological, mag- 
netic, atmospheric electrical and auroral observa- 
tions at Fort Ree, on the Great Slave Lake, 
Canada, where in 1882-83 the joint British and 
Canadian expedition had had ite base. During the 
Second Polar Year the Oanadian Government 
established its own very valuable Polar Year 
station at Chesterfield. The report of this second 
Fort Rae expedition has recently been issued ; 
though it is not the first of the national Polar 
Year reporta to appear, it is one of the most 
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Expedition to Fort Rae 


complete. A few months before, the Royal Society 
had published in ita Philosophical Transactions the 
report of another enterprise subsidized by the 
British Polar Year Committee, namely, the ex-. 
pedition for radio exploration of the ionosphere at 
Tromsø, organized mainly by Mr. R. A. Watson 
Watt and Prof. E. V. Appleton. 

The Fort Rae expedition was led by Dr. J. M. 
Stagg, who made a preparatory visit to Fort Rae 
in 1931. He was assisted, in 1932-88, by four 
specialist scientific officers and a steward-mechanic 
(Mesars. Morgans, Sheppard, Grinsted, Stephenson 


` and Kennedy). Of the six members of the expedi- 


tion, all but one (Stephenson) were seconded by 
or drawn from the Meteorological Service, which 
in this and: many other ways gave invaluable 
support to the expedition. The first Fort Rae 
expedition had been led by Captain (later Colonel) 
Dawson, who lived to see the start, though not 
the return, of the second expedition ; its members, 
like ita leader, had been drawn from the army, and 
military discipline was observed on the expedition. 
The second expedition, more specialist in character, 
worked under freer conditions with not lees care, 
patience and success. 

The journey to Fort Ree in 1882-83 was arduous 
and adventurous. Even in 1932 the outward 
journey took a month, the last part being by 
boata with a 16-mile land portage. The cost of 
transport of the five hundred cases of equipment 
and stores taken by the expedition from England 
to Fort Ree was still bigh—neerly a shilling a 
pound. It may incidentally be noted that despite 
the prevailing financial stringency, more than 
fifty firms had made generous gifta of food supplies, 
clothing and instrumental equipment to the 
expedition. 

Up to 1931, Fort Rae had remained one of the 
most isolated trading poete of the Hudson's Bay 
Company, but then a reputedly rich discovery of 
gold and pitch-blende ores to the north of Fort 
Rae led to & rush of prospectors, which continued 
during 1932-83. An air service to the mining 
camps was organized, and Fort Rae was used as 
& fuelling station; this enabled the Fort Rae 
expedition in 1938 to return by aeroplane to the 
railway at Edmonton, 1,000 miles away. A general 
narrative of the expedition is given by Dr. Stagg 
in the introduction to the report ; it is graphic and 
fascinating, and happily does not omit reference to 
some of the lighter incidenta that occasionally 
enlivened the very full and arduous labours of 
the party. 
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The original gite of Fort Rae had been abandoned 
sinoe 1882-83, and the expedition made ite head- 
quarters at the new settlement, about fifteen miles 
away. The old site was, however, intermittently 
occupied by a section of the expedition, as & sub- 
station for magnetic observations and for taking 
auroral photographs simultaneously at the two 
sites. A telephone line was laid to connect the old 
and new Fort Rae; the line was slung partly 
from trees on the lake shore, but mainly on poste 
out from similar trees, let into holes cut in the ice 
of the lake after this had frozen early in October. 
Had the line not been raised well above the snow- 
covered ice, it would soon have been severed by 
the passage of dog aleighs on the winter trails of 
the Indians. 

Speoe does not permit a detailed deacription of 
the many kinds of work undertaken by the 
expedition, or of the difficulties and accidents 
besetting such work in the circumstances of Fort 
Rae. But mention may be made of the dispatch 
into the stratosphere of twenty-eight balloons 
carrying  meteorographs, designed to register 
meteorological conditions during their passage 
through the troposphere and lower stratosphere. 
- One great difficulty in this work was the low 
ehanoe of recovery of the meteorographs in the 
difficult and almost uninhabited region round 
Fort Rae. To increase the chance of disoovery of 
the fallen instruments by Indians on their trapping 
trails, & brilliantly coloured ribbon, 1—$ mile long, 
was attached to each meteorograph. Actually 
only two were found and returned, each with 
satisfactory records: it may be hoped that others 
may yet become available in years to come. 

The report now published consiste of two 
volumes. The basio data obtained are presented 
in 287 detailed tables, forming vol. 2 ; 159 of these 
are meteorological, 111 geomagnetic, and 17 refer 
to atmospheric electricity. Their choice and 
arrangement follow lines drawn up by the Publice- 
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tions Sub-Committee of the International Pol: 
Year Oommission to facilitate comparisons lx 
tween the results of different national expedition 
The International Commission has also mad 
reduced copies of all the photographic magnet» 
records on Leica film, for the use of investigatox 
who need such complete material; this applies t 
Fort Rae and most of the other Polar Year statiom 

The first and larger volume is devoted to th 
discussion of the data set out in vol. 2. The pari 
relating to geomagnetism (including auroras 
meteorology, and atmospheric electricity ar 
respectively due to Messrs. Stagg, Morgans an 
Sheppard, and occupy approximately 180, ll 
and 25 pages. A future publication on the photc 
graphic auroral work of the expedition, not di: 
cussed in the present volume, is referred to in th 
introduction. 

Of the three discussions in vol. 1, it may i 
general be said that they maintain the hig 
standard set by the British Meteorological Offic 
in ita Observatories Yearbook, and are worthy c 
the fine observations on which they reet. It x 
specially satisfactory that the discussion has bee 
and could properly be undertaken by those wh« 
having made them, best know their errors sane 
their excellences. 

Over many years, the magnetic records of a serie 
of British antarctic expeditions were entrusted fo 
discussion to the late Dr. O. Chree, whose tem» 
perament and expert knowledge made him ex 
ceptlonally suited for this important task. D: 
Chree is no more, but happily the mantle of Elija 
has fallen on Elisha, and in the present discussio» 
Dr. Stagg, a former collaborator and part discipl 
of Dr. Chree, haa fully risen to the importan 
opportunity it afforded. His work as leader, & 
chief scientific officer in carrying out the observinp 
programme, and as author of the largest and mos 
difficult section of the report, is of outetandinp 
merit. 8. C. 


Indirect Rule in Nigeria 


Law and Authority in a Nigerian Tribe: 
a Study in Indirect Rule. By Dr. 0. K. Meek. 
Pp. xvi+372. (London, New York and Toronto : 
Oxford University Preas, 1937.) 17s. 6d. net. 
T) C. K. MEEK’S investigations into Nigerian 
anthropology have for long been recognized 
as standard works of great value, owing to the 
eminently sound, practical, common-sense point of 
view with which he discusses gubjeota which are 
too often made the pegs upon which to hang 
fantastic or doubtful speculative theory. This new 


book of his does not depart from that high standaro 
which his other works have led us to expect. 

We have all come to regard northern Nigeria a 
so much the home and classic example of ‘indirect 
rule’ that it is of especial interest to read, in thir 
scholarly work, of the application—and misapplice- 
tion-—of the principles involved in this great ideal 
to the so-called ‘pagan’ areas m the south. 

The writer of this notice has for long pointec 
out that one of the dangers which still menace 
the successful application of indireot ruje lies ir 
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the misconception which still exists in many 
quarters regarding the true status and functions of 
wi-disani African ‘kings’ or native rulers, and of 
the democratic basis which underlies every form 
of indigenous African Government, however ap- 
parently autocratio it may seem. To the West 
African, democracy implies that the affairs of the 
State must «eet, not in the hands of the few, but 
in the keeping of the many. 

In this book, Dr. Meek—besides giving us a very 
full and interesting account of Ibo customs and 
beliefs—tells us calmly of the happenings that led 
to, and resulted in, ‘the women’s riots’ of Novem- 
ber 1029. These disturbances developed from an 
almost total diaregard of certain fundamentals, and 
were the sorry penalty the Nigerian administration 
had to pay for their misconception of the Africans’ 
idea as to what forms the elementary besis of their 
social law and order. 

The principal native executive officers, in the 
persons of the chiefs—so dearly beloved by a cer- 
tain type of administrative offioer—had gradually 
assumed the titles and functions of highly despotic 
rulers. The efficient and quite intricate decen- 
tralized system of government, which: had once 
upon a time enlisted the co-operation of private, 
family, kindred and tribal groupe in the adminis- 
tration of law and order, had gradually come to 
be ignored or brushed aside. The kind of indirect 
rule which Mary Kingsley, half a century before, 
had declared to be a parody, became the recognized 
form of administration. 


Catalytic 


(1) The Catalytic Action of Surfaces 
By J. E. Nyrop. Second edition. Pp. 102. (Copen- 
bagen: Levin and Munksgaard; London: Wil- 
liams and Norgate, Ltd. 1937). 7s. net. 


(2) Katalytische Umsetzungen in homogenen 
und 


I! is probably true to say that the problem of 

the mechanism of heterogeneous catalysis has 
been and still is one of the most hotly debated 
topics in physical chemistry. A wealth of papers 
and books advocate rival theories, each supported 
by an abundance of experimental fact which can 
scarcely be discussed critically and impartially by 
one author. 

(1) In the book under review, & rather novel 
viewpoint is adopted in order to attempt to bring 
heterogeneous reactions within the confines of 
one oo-Srdinating theory. Dr. Nyrop makes two 
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.minor oomplaint to make. 
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African women, as once again Miss Kingsley 
could have foretold, rose—very literally—in arms. 
It was, indeed, & sorry tale, but at any rate the 
story need never be repeated if those who have 
the welfare of African peoples in their hands will 
only study carefully such a work as this. 

Dr. Meek’s advocacy for the inclusion of young 
educated Africans, that is, thoee educated on 
European standards, is also one of very real 
necessity if this great experiment in trusteeship is 
to have & full chance of success. After all, it is 
in the hands of such that the future of black 
Africa will surely lie. 

The reviewer of this excellent book has only one 
It seems strange to 
note the complete absence, in a volume dealing 
with Nigeria and indirect rule, of even the name 
of the founder of this African Empire and of 
this African ideal—Sir George Goldie. Yet, long 
before the phrases ‘dual mandate’ and ‘indirect 
rule’ were ever ooined, he had laid down the 
foundations of both, and formulated his policy, in 
words which cannot be bettered, even to-day. 


“If the welfare of the native races is to be 
considered, if dangerous revolta are to be obviated, 
the general policy of ruling on African principles 
through native rulers must be followed. ! 


The book is printed and produced as befita the 
traditions of the Oxford University Press. 


R. 8. RATTRAY 


Reactions 


postulates in his theory: (a) adsorption is acoom- 
panied by ionization of the adsorbed molecules, 
the latter being thus held to the surfaoe by ionio 
forces ; (b) the lower the ionization potential of 
the impinging molecule, the higher its degree of 
adsorption. These postulates immediately imply 
that catalysis will not be observed unless the 
surface is capable of ionizing the interacting 
molecules. Furthermore, if two different kinds of 
molecules interact, it is necessary to ionize both. 
Support for these views is initially mainly 
derived from experiments on the activation of 
molecules by low-voltage electrons in which 
ionization invariably precedes reaction. The 
question as to whether this idea can be applied 
mutatis mutandis to catalytic surfaces is one best 
settled by the reader of the book. There can be 
no doubt that some of the kinetics of heterogeneous 
reactions, such as the inhibiting effect of reactants 
and of products, may be accounted for by æ oon- 
sideration of the relative ionization potentials of 
such molecules. But whether surfaces normally 
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employed in catalysis are capable of effecting 
ionization of molecules requiring some 10-16 volta, 
when the work function of the surface in question 
may be less than half this value, is rather a moot 
point upon which judgment must be reserved. 
None the less, this monograph is a bold attempt 
to break away from the conventional and explore 
other methods for the elucidation of the intricacies 
of heterogeneous catalysis. 

(2) While heterogeneous catalysis is at present 
treading a somewhat thorny path, homogeneous 
catalysis progresses in a more deliberate and 
systematic manner. Dr. Frankenburger’s book in 
its thoroughness and completeness is the best 
proof of the latter contention. In fact, it might 
fairly be asked if this subject comprises the whole 


of that part of chemistry dealing with reactions - 


with the exception of heterogeneous phenome 
in the gas phase. 

The book is naturally divided into three sections, 
preceded by an introduction to chemical dynamics, 
which is given in a straightforward manner with- 
out digreasing too far into rigorous methods. This 
is the best compromise since, for the und. i 
of the remainder of the book, a detailed treatment 
is not necessary and indeed might prove a ‘potential 
barrier’ over which many readers would be dis- 
inclined to pass. The first section comprises an 


Measurement of 


Measurement of Radiant Energy 

Edited by W. E. Forsythe. Contributors :— 
Charles G. Abbot, Elliot Q. Adams, Loyal B. 
Aldrich, Ernest F. Barker, Bentley T. Barnes, 
William W. Coblentz, Paul H. Dike, Gustave 
Fassin, William E. Forsythe, Kasson B8.- Gibson, 
George R. Harrison, Herbert E. Ives, Loyd A. 
Jones, Lewis R. Koller, Henry F. Kurtz, A. Her- 
man Pfund, Bartholomew J. Spence, Donald O. 
Stockbarger, A. Hadley Taylor, Willibald Weniger, 
Archie G. Worthing. Prepared under the direction 
of A. C. Hardy, Herbert E. Ives, and W. E. 
‘Forsythe. Pp. xiv +452. (New York and London: 
MoGraw-Hill Book Co., Ino., 1937.) 30s. 


3p ES succeasive chapters of this book deal with 
fundamental ideas; sources of radiation; 
principles of analysis; spectrometers, general and 
particular; thermal, photo-electrio and photo- 
graphic measurement; densitometers; galvano- 
meters; spectrophotometry ; pyrometry ; photo- 
metry ; special problems. Many of these topics 
are each the subject of treatises as long as this 
book; acoordingly it was necessary for the 
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&ooount of well-known homogeneous catalytio re- 
actions such as the effect of moisture on chemical 
change, & brief but sufficient description of a 
number of typical chain reactions, together with 
a discussion of simple gas-phase bimolecular 
reactions. In the second section, acid and base 
catalysis is given an adequate treatment. In- 
oluded in this section is an account of exidation in 
the liquid phase, with & return to the chain treat- 
ment of these processes. The section is brought to 
& close by discussion of some reactions in organic 
chemistry, such as condensation, dehydration, eto. 
Finally, the last section treata heterogeneous 
catalysis in the liquid phase, namely, enzymatic 
reactions. A few pages are also devoted to reaction 
induced by colloidal metals. 

The field thus covered is so large that exhaustive 
treatment of every aspect of the subject cannot 
be expected. The great merit of the book, however, 
lies, as it should, in the ease with which the reader 
may consult and understand any small portion 
without having to read the preceding hundred 
pages. 

After perusal of-these books the reader has 
every reason to inquire of the chemist: Are all 
chemical reactions oatalytio ! He would be a 
bold person who would answer in the nogative. 

H. W. Murvirra. 


Radiant Energy 


editorial oommittee to decide exactly what was 
the gap in the literature that they proposed to fill. 

In my opinion they have not performed this 
duty satisfactorily, and for this reason the book, 
in spite of excellence in some details, falls much 
below the high stendard which the publishers have 
set themselves in other books of the same series. 
The editors might have aimed at an encyclopedia, 
mentioning every problem that might poesibly 
arise in their field and indicating where a complete 
discussion of it was to be found. They might have 
aimed at an original work, discussing only problems 
that have been unduly neglected. Or they might 
have aimed at criticism, selecting from the vast 
amount of recorded knowledge that which is of 
special and permanent value. Actually they have 
confused all three aims. A few topics receive more 
than their proper share of space, because something 
new has to be said of them. Although every topic 
appears to be mentioned, the text, combined with 
the references, is sometimes quite inadequate to 
convey important information concerning them 
(luminescence, heterochromatic photometry, ‘bar- 
rler-layer' photo-cells are examples). While some 
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yections are admirably critical, others are mere 
»ompilations of quite elementary fects and ideas. 

The beet sections are undoubtedly the most 
oritical. Chapters iv (spectrometric instruments 
and their adjustment), vi (radiometry), x (galvano- 
meters), xil (pyrometry) appear to me admirable ; 
if the other chapters had shown equal knowledge 
and insight, the book, though it. would have been 
a mere set ùf easays on slightly related subjecte, 
might have been of great value. Chapter viii 
(photographic measurement) approaches the en- 
oyclopsdic ideal, but is open to the objection that 
other works of greater length discuss the same 
matter with equal skill and in necessarily greater 
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detail. Chapter i (fundamental ideas) might have 
been abbreviated to a simple list of formule; on 
the other hand, not even Messrs. Forsythe and 
Ives can treat photometry (chapter xiii) adequately 
in 18 pages. The remaining chapters seem to me 
satisfactory Bo far aa they go, but undistinguished ; 
it is difficult to guess to whom precisely they are 
addressed. 

These are, however, all matters of opinion ; the 
editor’s and suthors’ names are a sufficient 
guarantee that there will be no serious errors; 
I can only hope that others will find in this work a 
higher value than I have been able to put upon it. 

Norman R. CAMPBELL. 


Nutrition and Dietetics 


(1) The Little Things in Life : 

the Vitamins, Hormones and other Minute Essen- 
tials for Health. By Prof. Barnett Sure. Pp. xii + 
340. (New York and London: D. Appleton- 
Century Co., Ino., 1937.) 8s. 6d. net. 


(2) Elements of Foods and Nutrition 
By Mary T. Dowd and Prof. Alberta Dent. 
Pp. xii + 279. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1987.) 
8s. 6d. net. 
(3) Dietetics Simplified : 
the Use of Foods m Health and: Disease. By 
Prof. L. Jean Bogert. With Laboratory Section 
by Mame T. Porter. Pp. ix + 637. (New York: 
The Macmillan Co., 1937.) 12s. 6d. net. 
HIS series of American books dealing with 
nutrition illustrates some of the methods by 
which the reeulte of scientific inquiry may be made 
generally available for the benefit of a community. 
(1) The method adopted by Prof. Sure is to 
present the more dramatic aspects of the subject 
in a form which may appeal to the intelligent 
layman. In “The Little Things of Life" he 
describes the part played by vitamins, mineral 
elements and hormones in the regulation of living 
processes, his main theme being the influence of 
these chemical substances on nutrition and there- 
fore on health. Though written in “non-technical 
” the account he gives is more detailed 
than might be expected from the title. Laymen 
introduced for the first time to the new knowledge 
of nutrition might digest more easily a plainer 
story, in which leas attention is given to the 
chronological sequence of individual discoveries. 
The general publio is usually content with getting 
some grasp of the main significance of scientifio 
discoveries and is not deeply interested in settling 
questions of priority. 


Nevertheleas, the persistent reader will obtain 
much interesting information from this volume, 
and he should be duly impressed with the way in 
which recent biochemical work is being applied 
to the prevention and treatment of human disease. 

(2) The little book by Dowd and Dent is 
avowedly a text-book for use in schools, and fulfils 
well its purpose of providing & basis for the teach- 
ing of good food habits to children in their more 
advanoed forms. The subjects dealt with include 
not only the physical and chemioal properties of 
the individual components of food and their 
function in nutrition, but also the principles of 
food selection for the purpose of securing good 
nutrition, with due regard to the cost of living. 
A useful chapter is added on common food fallacies, 
in which the fantastic views of certain types of 
food faddist are exposed. Numerous illustrations 
are included. 

(3) The last of these books, '"Dietetios Simplified,” 
is again a text-book, but with an appeal to & more 
specialized audience—students of domestic science, 
hospital dietitians, nurses, medical students and 
perhaps intelligent housewives. The first two 
sections contain a clear and practical exposition 
of the principles of nutrition as applied to the 
normal human being. These are followed by & 
section devoted to the use of diet as a therapeutic 
agent in.disease. It is shown how the normal 
good diet may be modified to suit the particular 
requirements of the subjects of disease. The 
reasons for advising the suggested modifications 
are given and these are in acoord with ourreńt 
medical and scientific thought. The last third of 
the book is a practical manual of menu-planning 
and cookery. All those whose work includes the 
planning of diete for promoting health and treating 
established disease will find in this volume a mine 
of valuable information. 


s 
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9. By James Rowland Angell, 


Edited by Carl Murchison. Pp. rvii-L837. (Wor- 
cester, Mass.: Clark University Preas; London: 
Oxford University Pres, 1986.) 22s. 6d. net. 

Tus thirteen American, English, German and Italian 
psychologists whose autobiographies appear in this 
volume were selected in 1928, like those in the two 
previous volumes of the series, by a committee of 
five members of whom the editor was one. The idea 
of making eminent representatives of one branch of 
science tell the story of their intellectual development 
is not a new one, and was probably suggested in this 
instance by the series edited about fifteen years ago 
by Prof. L. G. Grote of Halle, in which the history 
of medicine of the present time is related in an auto- 
biographical form. 

Undoubtedly the most vivid autobiography in the 
present volume is that of the late versatile Prof. 
Bante De Sanctis, who although he claimed to be 
"above all and essentially a physician”, was also 
the author of important work on psychology in 
relation to children, religion, criminology and dreams. 
In addition to the lively narratives of F. O. Bartlett 
end C. 8. Myers, reference should be made to the 
contributions of Harvey A. Carr, notable for his 
work on the psychology of animals, O. Klemm, the 
author of & history of psychology and works on 
experimental and racial payohology, E. W. Scripture, 
the pioneer in experimental phonetics and speech 
neurology and E. L. Thorndike, well known for his 
work on child study, educational psychology and the 
measurement of intelligence. Several contributors 
discuss the educational aspects of psychology, 
especially F. C. Bartlett, who maintains that all 
teaching in psychology should be as informal as 
possible, and emphasizes the importance of a good 
practical traming in physiology, biology and the 
elements of physical science as well as some instruc- 
tion in philosophy and logic.  Frobee stresses the 
value of his five years’ work as a teacher in mathe- 
matics, physics and chemistry in relation to his 
subsequent career, and Angell modestly declares that 
his influence on the course of paychological develop- 
ment was due leas to his own investigations than to 
his studente, who afterwards had highly successful 
careers. - 

The usefulness of the work would have been oon- 
siderably increased if a bibliography had been 
attached to each autobiography. . 


Glastechnische Fabrikationsfehler 

Von Dr. Hans Jebeen-Marwedel. Herausgegeben mit 
Unterstützung der Deutechen Glastechnischen Gegell- 
schaft E.V. Pp. x--295. (Berlin: Julius Springer, 
1930.) 48.00 gold marks. 

Mosr glass technologists will be familiar with Dr. 
Peddle's book ‘‘Defects in Glass”, published some ten 
years ago, and will remember how this systematic 
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exposition of the faulte in glass-making was welcomed. 
They will, if they read German, also be familiar with 
Dr. Jebsen-Marwedel’s papers dealing with the 
melting and refining of glass, devitrification and 
kindred problems. 

In the book now under review much of this work 
Teappears in & connected form. The pace of the 
advance in glass technology is well illustrated by the 
difference in scope of the English and German works 
and by the wealth of documentation in? the present 
one. Whilst in the latter Dr. Jebeon-Marwedel drawa 
heavily on his own work, he does not rely entirely on 
it by any means, for of 639 references which are 
scattered throughout the book at the ends of the 
various sections, his name only appears in something 
leas than ten per cent. The value of the work is 
enhanced by the lavish use of illustrations, both 
photographic and diagrammatic. The 295 pages 
contain in all 441 figures, and one colour plate is 
reproduced from the Glastechnische Berichte to show 
the effect of the ‘oxygen pressure’ in the melt on the 
colour of iron-containing glasses. Even those whose 
knowledge of German is rudimentary may learn much 
from the figures. Special mention may perhaps be 
made of the ‘three dimensional’ one illustrating the 
effect of diameter and temperature on the rate of 
rise of a bubble through a glass melt, and of the one 
showing the effect of furnace atmosphere and tem- 
perature on the residual BO, in the melt. 

The setting out is clear, the type and reproduction 
of the figures excellent, and, save for a few under- 
standable mistakes in names foreign to the proof 
reader, typographical errors are remarkably few for 
& first edition. : 

Altogether, the volume representa a notable oon- 
tribution to the glass technologist’s reference library 
and, though its prioe will probably prevent many 
from putting it there, it cannot be regarded aa unduly 
expensive. M. PARKIN. 


Field Tests for Minerals 
By E. H. Davison. Pp. viii--60--12 plates. (London : 
Chapman and Hall, Ltd., 1937.) 7s. 6d. net. 
Iw spite of the existence of other books of this type, 
designed as ready aids to mineral determination by 
relatively simple methods, Mr. Davison may be con- 
gratulated on producing a comprehensive 
of fleld tests in a form convenient for the traveller 
whether in settled or unsettled lands, at a relatively 
low price. The book, as it should be, is practical, 
and includes teste for all the minerals the student 
or prospector is likely to find. There is little room 
for oriticiam, but it might perhaps be posible to 
include in future editions black-and-white sketches 
of the resulte of microchemioal testa, such as the 
“colourless highly refracting plates’’ charactenstic 
of antimony; to many such would be more useful 
than some of the illustrations given of hand specimens. 
For one who has to ‘travel light’ in places where even 
the simplest apparatus or common reagents are un- 
obtainable, & list of indispensable articles might save 
both time and inconvenience. 

The book will prove useful to studenta, whether 
beginners or advanced. eT- P. 
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He Fernrohre und Entfernungsmesser 

on Dr. Albert König. Zweite Auflage. Pp. v +242. 
Jedin: Julius Springer, 1937.) 24 gold marks. 
HORTLY after the Great War, Dr. Konig, whose 
wociation with Messrs. Carl Zeiss of Jena eminently 
tted him for the task, published hia book on the 
ilescope and range-finder. It dealt particularly with 
19 more important fighting service optical instru- 
vents such as binoculars, sighting telesogpes, sub- 
arine periscopes and r&nge-finders, with the in- 
ioacies of which so many people through necessity 
ad become familiar. 

The second edition, in comparison with the first, 
‘hich appeared at a time of great depression, is an 
xoellent production, well illustrated and printed. It 
, stated in the preface, which modestly describes the 
ook as a 'Büohlein", that about half the original 
tustrations have been discarded and replaced by 
wice the number of new ones. The text has been 
orrespondingly revised not only im the practical but 
iso in the theoretical portions. A new section has 
een devoted to the important recent developments 
f anti-aircraft height: and range-finders of various 
pes. 

Many readers will find the historical descriptions 
f intereeb and particularly the additional chapter 
b the end which summarizes the history of the 
sleacope from Lipperhey to Porro. Ite invention 
as been attributed to Lipperhey in preference to 
annsen, to whom Borel accorded the honour. 
The use of abstruse mathematics has been avoided 
> an even greater extent than in the first edition, 
ut the usefulness of the book to the student has not 
een prejudiced thereby. This excellent edition 
«bodies so much new material that it may be read 
tith advantage by those already familiar with the 


ontenta of the original work. J. W.F. 
‘usammenhinge zwischen physikalischen Eigen- 
chaften und chemischer Konstitution 


‘on Prof. Dr. Robert Kremann. Mitbearbeitet von 
Xx. Max Pestemer. (Wissenschaftliche Forschungs- 
richte: Naturwiæenschaftliche Reihe, herausge- 
-ben von Dr. Raphael Ed. Liesegang, Band 41.) 
p. xvi-+ 225. und Leiprig: Theodor 
itainkopff, 1987.) 16 gold marks. 

T is characteristic of the present state of natural 
cience that books appear with increasing frequency 
icaling with borderland subjects between physics 
nd chemistry. This is all to the good, since boun- 
taries have been needlessly rigid in the past. 

In the book before us, it is natural that the molecule 
orme the basis of discussion, but streas is laid upon 
he relation between physical properties of the 
aolecule ag such, and the constitutional effects which 
Merive from them. A particularly weloome chapter 
3 that concerned with the forces of cohesion and 
surface potential, which concludes with some useful 
saformation about melting pointe. The interest of 
he volume is that the authors have produced a 
compact treatise upon chemical physica, rather than 
«pon the conventional physical chemistry. The 
Hiagrame are too cramped to be very helpful, but 
he text is clear and concise. F. I. Q. RAWLINB. 
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Lectures on College Algebra: 

a Text Book for the use of Intermediate Students 
of Indian Universities. By 8. B. Dandekar. Pp. 
xii--402. (Indore City: Vinayak and Co., 1986.) 
8 rupees; be. 

Tra author of this very interesting volume claims 
to present & course in algebra, suitable for the use 
of intermediate students of Indian universities, in & 
manner quite different from that given in other books. 
An attempt is madé—with commendable success— 
to deal with fundamentel principles and methods in 
& simple, logical and connected form which will at 
once arouse the student's interest in, and enthusiasm 
for, the subject. 

Beginning with preliminary notions, the topics 
considered, taken in order, include surds, theory of 
indices, ratio, proportion, variation, complex quan- 
tities, theory of quadratics, the progressions with 
applications to interest, annuities and scales of 
notation, logarithms, permutations and combinations, 
the binomial and exponential theorems, partial 
fractions and determinante. There is no doubt that 
it would be difficult to find any other book that deals 
with so comprehensive a course in such an order. It 
is certainly a long way from preliminary notions to 
complex quantities ; yet the latter form the subject 
matter of chapter iii. There are, however, alternative 
courses of reading suggested to suit the particular 
needs of different types of student. 

The whole treatment, whilst being very succinct, 
is quite sound, and the style of presentation one 
which compels interest from the 


Volumetric Analysis 
By A. J. Mee. Pp. vii--228. (London: William 
Heinemann, Ltd., 1937.) 7s. 0d. 
Tums useful text-book is meant primarily io cover 
the course of volumetric analysis necessary for the 
various school and university examinations. It deala 
especially with the growing tendency on the part of 
examiners to set questions dealing with the application 
of titrimetric methods to the solution of practical: 
chemical problems. While this does not convert the. 
work into & treatise suitable for the industrial 
chemist, it certainly covers a surprisingly large fleld 
and will be found of value not only to students but 
also to many others who make use of such methods 
of analysis. The subject-matter is quite up to date, 
and contains sections deeling with the use of ceric 
sulphate, titanous sulphate and chloride, potassium 
bromate with special reference to the evaluation of 
8-hydroxyquinolme im metal complexes by means of 
bromate-bromide mixture and, in addition, there are 
given numerous interesting precipitation methods. 
The text is set out mainly in the form of exercises 
which the student is expected to carry out, these 
being carefully and lucidly described and adequately 
explained. Additional exercises are given at the end 
of each chapter and there are also included & large 
number of problems. Two short appendixes deal 
respectively with automatic burettes and pipettes and 
with mixed and universal indicators, while a third 
appendix contains a list of materials required in work- 
ing out the various problems. G. R. D. 


F. a. Ww. B. 


Chemotherapy of Amebicides* 
By Dr. F. L. 


Ree on amosbicides was greatly facili- 

tated by the technique developed by Dobell 
and Laidlaw (1926), and Laidlaw, Dobell and 
Bishop (1928) for testing amebicides in viro. 
Emetine haa for long been the principal drug used 
in the treatment of amosbio dysentery, but it has 
some undesirable by-effects, amongst others a 
nauseating effect. In a search for substances 
having the amebicidal action of emetine without 
its nauseating effect, a number of alkaloids very 
closely related to emetine in chemical structure 
were made at an earlier period. When tested by 
Dale and Dobell (1917), by an early laboratory 
method, several of them, O-methylpsychotrine (a 
substance which differs from emetine structurally 
only m containing two hydrogen atoms fewer) and 
N-methylemetine, for example, were found to be 
more toxic to Hniamada histolytica than emetine 
itself. Clinical trials of O-methylpsychotrine (Jeppa 
and Meakins, 1917) and N-methylemetine, however 
(Low, 1915; Wenyon and O'Oonnor, 1917), 
showed them to be of little or no value in the 
treatment of amobio dysentery. 

The method of Dobell and Laidlaw, however, 
depending on the cultivation of &mobe in a 
medium oonsisting partly of solid (inspissated 
fresh horse serum) and partly of liquid (egg-white 
diluted with Ringer’s fluid) with a little starch, 
gave results which fell into line with the clinical 
resulta. Emetine was found to be fifty times as 
toxic to amebs in vitro as N-methylemetine, tso- 
emetine, and O-methylpsychotrine, which are 
clinically inactive. Later, Laidlaw, Dobell and 
Bishop described a simpler medium, consisting of 
1 part of sterile horse serum, 8 parts of Ringer’s 
fluid with & small quantity of sterile solid rioe- 
starch, disodium hydrogen phosphate being added 
as a buffer. In this medium they found that the 
amobs were destroyed in four days by emetme 
1 in 5,000,000, provided that the medium did 
not become too acid. We have made use of 
this method im the work which I am about to 
describe. 

A homologous series of normal alkylharmols, 
from methylharmol (harmine) up to dodecylharmol, 
was examined, and it was found that both bao- 
tericidal and a&mobicidal activity increased, on 
ascending the homologous series, up to a point and 
then started to fall. Peaks of bactericidal activity 
were reached at butyl for B. typhosus and at amyl 


presidential address entitled “Researches in Chemo- 
imera py” to Beduon B (Cemurtry) of the Brita Aseocuiion, darvered 
at Nottingham on September 
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for S. awrews, whilst the peak of amebioide 
activity was reached at O-m-nonylhagmol. 


OH,0 
NH OH, 
` Minimum oonoentration 
R.W. Ooefficlenta lethal to 
Oompound. B.typkosws. S. aureus histolytica. 
Harmo! 1 — 1m 40,000 to 1 tn 80,000 
Harmine <1 — 

l 25 — 11n 80,000 
O-«-propylharno 225 75 1 in 80,000 to 1 in 120,000 
O-n-butylharmol 350-400 150 11n 20,000 to 1 m 80,000 
O-"-amylharmol 850 250-300 1m 100,000 to 1 m 200,000 
O-s-hexyibarmol 50 45—50  11n100,000 to 1 m 100,00€ 
O-n-beptytharmol 30-35 45-50 1m 200,000 
O-n-octytharmol 15 85-40 1 in 200,000 to 1 m 300,00€ 

10-15 15 1n 200,000 to 1 m 500,00€ 
O-5-decyibarmol 10 — 1n 100,000 


11n 100,000 not lethal 


The salts of this and other high members of th: 
series were very sparingly soluble in water, anc 
consequently a further series of compounds wa 
prepared, with the hope of obtaining more readily 
soluble compounds. 

The method adopted was to add a further salt 
forming group to the molecule in the form of : 
terminal dialkylamino-group, such as is employe 
in the antimalarials, plasmoquine and atebrin. 

In this way there was made a series of deriva 
tives of harmol having the general formula giver 
below, the salta of which proved, as had beer 
expected, to be readily soluble in water. 


dss 
NH OH, ' 


The size of both R (the N-alkyl groups) and : 
the number of carbon atoms in the chain separating 
N from O was varied, and the results may bs 
illustrated by reference to æ series in which the 
decyl group (x = 10) was a common factor, whilm 
the dialkylamio group was varied. 


lethal to 
Oompound. BEntameba 
O-»-dimethylammodecyiharmol . i m 800,000 to 1 In 500,000 
O-x: [ l . 1 Mm 200,000 to 1 m 500,000 
O-»-di-A-butylamtnodeeylbarmol . 1 in 750,000 to 1 tn 2,000,000 
O-«-di-n-&myiaminodecylharmol . 1 m 750,000 to 1 in 8,000,000 


Q-À-dài-A-butylammoundeoyIharmol 1 in 750,000 to 1 in 4,000,000 
O-»-nonyIharmol . lin 200,000 to 1 In 500,000 
Hmezns hydrochloride . 1 ın 2,000,000 to 1 ın 10,000,000 
It was thus found that the activity of member. 
at the peak of the series, such as O-)-di-n-butyl 
aminoundeoylharmol, was many times that o 
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)-»-nonylharmol, and this fact led us to suspect 
hat the harmol residue might not be an important 
xontributor to the amoebicidal properties of the 
nolecule. ; à 

A number of compounds were then prepared in 
which dibutylaminodecyl (or undecyl) groups were 
ntroduoed into molecules of varying structures. 
The last columns in the following tables show the 
imita of the range of the minimum concentration 
found lethal to Emiamosba histolytica in three days, 
under the conditions laid down by Laidlaw, Dobell 
and Bishop (loc. ct.). 


Mintmum concentration 
lethal to 
Compound. Emamaba histolytica. 

1 in 750,000 to 1 in 4,000,000 

O,H,AR.(CH,)4. 0- 
NH OH, 

(CE hN. (0Ha). TOP - lin 100,000 
!CH,AN.(0H4).0.00.0H, i . 11 100,000 
CO,H,AN.(0H,4,0.00.4H, . . 1m 100,000 
"OH, N. (Ha) N. (0H, . 1H 2,000,000 


It was thus shown that the attachment of the 
group (C,H,JN.(OH,), to a simple substituted 
amino group gave very high efficiency. 

A long series of tetraalkyldiamino paraffins of 
the general formula NRR’.(OH,),.NRR’ was then 
prepared, and the minimum amoebicidal oonoentra- 
tion under the optimum conditions for emetine 
determined. : 

In the first place, derivatives of heptane’ and 
decane were examined ; of the heptene series the 
tetracthyldiamino and tetra-n-butyldiammo com- 
pounds were prepared and tested. The tetrabutyl 
member of the series was superior as an amoobiolde 
to the tetraethyl one, but neither showed more 
than a fraction of the efficiency of the best 
harmol derivative. More promising results were 
obtained with the corresponding decane deriva- 
tives, and ultimately the efficiency of dibutyl- 
&minoundecylharmol was equalled or even, in 
some of our tests, surpassed. 

The following table shows the resulta of & test 
in which a number of decane derivatives of the 
general formula, R,N.(OCH,),,NE,, were examined 
simultaneously, so that the ‘peak’ of the series 
could be ascertained. This was found at ax-tetra- 
n-amyldiaminodecane, which was used as a 
standard of comparison in later work. For brevity, 
tt is referred to below as T.A.D.D. 


Minbnum oonoentration 

Oompound. lethal to 
an-Decanes $ B. histolytica. 
Tetra-e-propykiiamino 1 in 250,000 sot lethal 
Tetra-a-butykiamino 1 in 1,500,000 
Tetra 1 tn 8,000.000 (or less) 
Tetra-n-berykiismtno 1 fn 1,000,000 
"Petra-n-heptydlamtno 11n 250,000 mot lethal 


A similar test indicated that the corresponding 
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series of undecane derivatives also showed the 
peak with the tetraamyldiamino member. ` 

Next, keeping a tetrabutyl or tetraamyl group 
constant, the hydrocarbon residue was varied. 
The following table shows the results of two tests 
on these series of compounds. 


Compound Boden 
Tesi L 
as Tetra-2-butylilamtno- 
nonane . " 1 1n 800,000 
decane . . 1 tn 1,000,000 
undecans 1 n 2,000,000 
dodecane 1 fn 1,500,000 
trkiecane 1 tn 1,000,000 
Tesi 1. 
ow-Tetra-n-amyiitamino- 
octane . A 1 fn 400,000 
DODANO 1 tn 1,000,000 
decane . 1 tn 2,000,000 
undeo&ne 1 tn 1,500,000 
dodeo&ne 1 tn 200,000 


As the results of the foregoing experimenta, 
ax-tetra-^-amyldiamino-w-decane (T.A.D.D.) was 
selected for further study. The conditions of all 
the amesbicidal testa described above were those 
most favourable for emetine, that is, in a faintly 
alkaline medium. It is well known (Laidlaw and 
others; Henry and Brown, 1923) that the exceed- 
ingly high efficiency of emetine iw vitro, of the 
order of 1 in 5,000,000, is only found in alkaline, 
neutral or only very faintly acid media. Our 
results afford abundant confirmation of this fact. 
When endeavouring to assess the value of an 
ambicide in the treatment of amobio dysentery 
by comparison with emetine in viro, it appears 
therefore necessary to consider carefully the 
hydrogen ion concentration likely to be met with 
in the areas infested with amæœbæ. 

We have been unable to find any reference to 
the actual hydrogen ion concentration in the 
amosbio uloer, but Knowles and others (1923) found 
that the pH of a number of stools containing motile 
&mobs averaged 0.22. They also reported the 
results of experiments on kittens artificially in- 
fected with E. histolytica in which the colon and 
rectum of the animals were minced in saline and 
the hydrogen ion concentration of the suspension 
determined. The average pH value obtained in 
these experiments was 6-33, and the livers when 
similarly treated showed an average pH value 
of 6-34. 

Furthermore, a considerable amount of work 
has been carried out upon the reaction of living, 
dead and diseased body cells, and the work of 
Rohde (1927) and Chambers and others (1027) 
suggests that the contente of the uloers may have 
a hydrogen ion concentration more acid than 
pH 7-0. 

A consideration of these papers suggested that 
in any comparisons of amobicides with emetine 
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im vitro the effect of acidity should be studied, 
particularly when the amebicides are to be 
administered orally, and that tests should be 
carried out at a pH value of 6-2 or 6-3. 

Under these conditions T.A.D.D. is three to 
five times as efficient as emetine. Moreover, when 
blood is added to the medium even at pH values 
otherwise favouring emetine, T.A.D.D. and emetine 
are of very similar amebicidal value, the former 
at times showing a definite superiority. 

The toxicity of T.A.D.D. to mice has been oom- 
pared with that of emetine, with the following 
results : d 

Median Lethal Dose (mgm./gm ) 


Oral Bubeut Intmven 
aw-Tetra-»-unyidi&minodsoane 
dihydrochloride . 045 0-85 0-04 
Emetine dihydrochloride . 004 0 06 0 018 


It has thus only one tenth of the toxicity of 
emetine when administered orally to mioe and 
one sixth on subouteneous injection. Ite thera- 
peutio index is therefore much more favourable 
than that of emetine, and it appeared to be an 
exceptionally promising compound for olinical 
trial in conditions of ill-health due to infestation 
with Eniamaba histolytica, At this point, it was 
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recommended to and accepted by the Therapeut: 
Trials Committee of the Medical Research Counc 
for clinical trial. It was tried clinically by Pro 
Warrington Yorke, who has kindly allowed me t 
state his results. Hoe finds that T.A.D.D. he 
some action in amabic dysentery, when admini 
tered orally, but is not sufficiently active to be « 
any real value. Unfortunately, it cannot be give 
intramuscularly, subcutaneously or istravenoush 
as it is intensely irritating. 

It appears, therefore, that the comparison of tt 
amobicidal values of emetine and T.A.D.D. wit 
& faintly alkaline medium gives a better indicatio 
of their relative clinical value than the compariso 
in a slightly acid medium. This knowledge will b 
of value in farther work on the subject. 
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A New Conception of Supraconductivity * 
By F. London, Institut Henri Poincaré, Paris 


5. According to these conceptions, there cannot 
exist any magnetic flux ‘frozen’ in the interior of 
pure supraconductors; & permanent flux should 
only be found confined to the hollows of supra- 
conducting rings. The topological connectivity 
of a supraconductor, therefore, is a property ex- 
tremely characteristic of its behaviour: the 
multiplicity of its connectivity, diminished by one, 
immediately indicates the number of independent 
conservative quantities, that is, of independent 
invariant magnetico fluxes. 

Actually, however, in the clasaical experiments 
of Kamerlingh Onnes, already there have been 
found magnetio fields ‘frozen’ in even simply con- 
nected supraconductors. It was these permanent 
fluxes which seemed at that time directly to 
indicate the elementary phenomenon: an infinite 
conductivity. We, on the contrary, do not consider 
these experiments as representing the elementary 
case of the phenomenon, but rather as a relatively 
complicated affair which can be reduced to a still 
more elementary phenomenon. 

According to our conceptions, we interpret these 
magnetio fluxes ‘frozen’ in the interior of the supra- 

"Continued from page 7986. 


conductors as follows*: One knows that the 
presence of a magnetio field exceeding a certain 
critical value Hp (depending on the temperature T, 
destroys the supraconductivity. Now it can 
happen that some magnetic fluxes are confined 
in certain regions of the metal in such a manner 
that the critical magnetic field is there exceeded. 
whereas in the supraconducting regions the supra- 
conductivity is maintained. Thus the appearance 
of the permanent fluxes should be conditioned by 
the formation of a complicated structure of the 
supraconducting and the normal phases in the 
metal in such & way that the supraconduoting 
regions oonstitute rings embracing the magnotic 
fluxes in their non-supraoonduoting hollows. 

6. It is easy to see that, even in very simple 
experiments, such a mired siructure of the two 
phases must automatically arise. This can be 
shown by oonsidering, for example, a supra- 
conducting sphere which is brought into a homo- 
geneous magnetio field. 

The sphere pushes back the magnetic lines of 
force and compresses them in the region near the 
equator. An elementary calculation shows that 
the intensity of the field immediately on the 
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equator (H,) is one and a half times greater than 
that (H,,) at great distance from the sphere : 
3 
H, = 5 Ho 

With an external field H,, = 2/3H;, therefore, 
the field on the equator attains just the critical 
value Hy, evhereas everywhere else it is smaller 
than Hy. When we now intensify the field a little, 
the supraconductivity will be destroyed in the 
sphere immediately behind the equator. But then 
the magnetio field can enter this region and the 
magnetic lines of force will be leas compressed. 
As a consequence the magnetic fleld at the equator 
will be a little leas than Hy, and the supraconducting 
state will here reappear. If now we intensify the 
fleld & little more, the supraconductivity will be 
destroyed anew immediately behind the equator, 
whilst the supraconducting layer just formed will 
move farther into the interior of the sphere. 

7. At first sight it seems extraordinarily diff- 
cult to make such a microstructure of layers 
accessible to theoretical treatment. To do this it 
would be necessary to solve a very complicated 
boundary problem for which the shape of the 
boundaries has still to be determined, whilst even 
their number is not yet known. It is possible, 
however, to avoid this practically insoluble 
problem, if one abstains from determining that 
microstructure in detail and rather restricts one- 
self to considering the mean values of the fleld 
strengths taken over this microstructure of the 
phases. Actually it is these mean values of the 
flelds which are above all the object of the experi- 
menter. 

The theory of this mixture of the two phases’, 
sometimes called ‘intermediate state’ is, therefore, 
nothing but a consistent application of the theory 
of the ‘pure supraconducting’ phase; but form- 
ally it forms for iteelf an independent whole’. 
Here we will only give some of the results. 

The variables of the theory of this intermediate 
state are the averages of h and of e taken over 
the microscopic structure. These are the quantities 
which Lorentz identifies with the quantities B and 
E of Maxwell’s theory : 


B-h and E-e 


Here we will restrict ourselves to the pure 


magnetostetio case. The theory can be completely 
characterized by indioating the free energy F 
which, it has been calculated, is given by : 


F=H,| VB +5B3+Bi—} H} 


(for| B] < H5) 


(10) 


By ita derivatives with respect to B,, B, Bp 
the freg energy defines the quantities H,, H,, H, 
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of the macroscopic Maxwell equations. One gets : 


H, P, Hr, eto 
t7 [VER CR Pn 
This equation oan be simply interpreted by stating 
that in the intermediate state there is a diamagnetio 
permeability dependent on B which for B < Hy is 
given by 


(11) 


Moreover, one has the equations 
curl H = 0 div B = 0 


and the usual boundary oonditions. 

Although on &ooount of equation (11) this théory 
is not & linear theory (like the theory of the pure 
supraconducting state or the ordinary Maxwell 
theory), it is nevertheleas of extreme simplicity ; 
(11) simply states that the magnetio fleld strength 
H is always parallel to the magnetio induotion B, 
but that it has always the absolute value Hy, 
independently of the value of B. From this, among 
other things, it follows that, in the domain of the 
magnetoetatios of the intermediate state, the 
magnetio lines of force are always straight linee. 

For B=0, however, according to (11) the field 
H is not defined as to ita intensity or as to ite 
direction. This comes from the fact that for 
B=0 the pure supraconducting regions become 
unlimitedly large, which signifies that the descrip- 
tion with the mean values B and H oan no longer 
be legitimate and that one has now explicitly to 
&pply the equations of the pure supraconduoting 
state to the supraconductor as a whole. Ob- 
viously the case B=0 cannot simply be oon- 
sidered as a limiting case of the non-linear theory. 

8. We cannot enter here into & detailed discussion 
of the relation between theory and experiment. 
On the whole, one can say that the resulta of the 
theary agree fairly well with the experiments. 
With respect to the pure supraconducting state 
there is full agreement. Practically there exist 
three phenomena only : (1) the permanent current 
in a ring; (2) the current without electric field in 
an open supraconducting wire, which is fed by 
normal conducting leeds ; (3) Meissner's experi- 
ment. The consistent representation of these 
experiments was the basis of our theory. The 
greater part of the experimenta (actually the 
Meisner effect also) concerns the transition 
between the normal and the supraconducting state 
and deals therefore with the intermediate state. 
Particularly striking in this respect are recent 
experimenta of De Haas and Gutnau, of Mendels- 
sohn and of Shoenberg* as to the transition, 
qualitatively discussed above, of a sphere in & 
magnetic field. These experiments are in very 
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good agreement with the statements of our theory 
of the microstructure. In many cases, it is true, 
the experiments” of the transition phenomena seem 
yet to be obscured by hysteresis and other retarda- 
tion effects, which prevent the realization of 
thermal equilibrium and render difficult the 
theoretical discussion. The theory can also account 
qualitatively for these disturbing effects), though 
there still remains something to be done. But fora 
reasonable discussion of these questions we would 
have to occupy ourselves with much more detail 
than could be given here. 

The macroscopic theory we have discussed 
shows that it is possible to interpret the phenomena 
in a way which avoids the paradoxes that 
seerned hitherto to render impossible any theory 
of supraconduotivity. The new interpretation 
includes, moreover, & very simple description of 
the phenomenon in the language of wave kine- 
matics. The next stage will have to be the 


Bicentenary of the 
Celebration 


"TE great contribution of Luigi Galvani to the 

advancement of the sciences of electricity and 
electro-physiology has been fittingly celebrated by 
a scientific oongrees held on October 17-20 at the 
invitation of the City and University of Bologna, 
the historio centre of learning where Galvani 
worked. 

Galvani was born on September 9, 1737. In 
his early years it is recorded that he wished to 
enter the Church, but that on the insistence of 
his family he took to the study of medicine, and 
at twenty-five years of age had become lecturer 
in anatomy in the University of Bologna. Here 
his work lay in the field of anatomy and physio- 
logy until his great electro-physiological discovery 
made in 1791. It has been stated that the dis- 
covery arose from an observation that when 
animals were suspended on iron railings by copper 
hooks, a twitching of the muscles resulted. His 
published work states, however, that he observed 
the twitchings in the dissected muscles of a frog’s 
leg whenever & spark was passed from a neighbour- 
ing electric machine to some other object, the only 
condition being that the animal should be in con- 
taot with some metal or other good conducting 
substance. A further experiment showed that the 
game convulsions could be obtained by the “‘sole 
application of some conducting arc”, of which one 
extremity touched the muscles and the other the 
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development of the electronic basis of this theory. 
One might presume that the new aspect here 
presented of supraconductivity may also give 
an indication for the construction of a molecular 
model of the supraconductor’. 
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Birth of Galvani 


at Bologna 


nerves or spine of the frog. The motion was be- 
lieved by Galvani to result from a union of the 
negative charge of the muscle with the positive 
electricity proceeding along the nerve. 

The discovery attracted the attention of Volta, 
working in Oomo, who thereupon made an exten- 
sive series of experimenta. He showed in particular 
that convulsions could be excited in the legs or 
other members of the animals by ‘‘metallic touah- 
ing either of two parts of a nerve only or of two 
muscles” provided only that an aro consisting of 
two metals was employed. He ascribed the effects 
seen to the electricity produced by the con- 
tact of dissimilar metals, and showed also that the 
electric current acted not on the muscles directly 
but through the medium of the nerves. These 
results, which were communicated to the Royal 
Society in 1793 by his countryman Cavallo, led 
directly to his construction in 1800 of the voltaic 


e. 

At the opening seasion of the recent Congress, 
attended by the King and Queen of Italy and 
members of the Government, Prof. Q. Marjorana 
delivered a commemorative address on the life and 
work of Galvani. Later in the day the delegates 
were invited to a formal opening of a library and 
collection of records of Galvani. For these sessions, 
Bologna made public holiday. The streets were 
lined with troops; girls from the villages paraded 
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n traditional costume, the Balilla were out m 
‘orce, and the sober black of the party uniform 
xntrasted vividly with the splendour’ of historic 
xostumes and academio robes. We cannot, it 
xems, compare with the totalitarian States in our 
levotion to men of science of the past. 

The solentific work of the Congress was divided 
w was fitting into sections dealing with physics, 
»xxperimental biology and radiobiology. At the 
olenary session, addreases were delivered by Prof. 
Niels Bohr on biology and atomic physics, by 
Prof. E. D. Adrian on the eleotrophysiology of 
she sense organs and by Prof. A. Gunsett on radio- 
biology and radiotherapy. 

Prof. Bohr discussed the beering on biological 
problems of the latest developments of atomio 
theory. In particular he discussed how far the 
limitation of the classical idea of causality resulting 
from the ‘“Princtple of Uncertainty” could serve 
to harmonize the mechanistic and vitalistic views 
of biological processes. He pointed out that the 
absorption of only a few light quanta or perhaps one 
light quantum is sufficient to produce a retinal 
impression, and that the limitation to the efficiency 
of the eye is almost certainly imposed by the 
atomic nature of the light quantum. It seems 
probable also that other organs have similar limits. 
Furthermore, it appears that the regularities 
peculiar to atomic processes which are foreign to 
causal mechanics are at least as important for the 
anderstanding of the behaviour of living organisms. 
Atomistic features are therefore of essential im- 
portance in biological processes. ` 

The recognition of this importance is not, how- 
ever, sufficient for a comprehensive explanation of 
biological processes, and it becomes necessary to 
examine the position of the vitaliste, that a peculiar 
force unknown to physics governs all organic life. 
Prof. Bohr believes, however, with Newton that 
the foundation of science is the belief that Nature 
ander the same conditions will always exhibit the 
same regularities. If, therefore, the analysis of 
the mechanism of living organisms could be probed 
as far as that of atomic phenomena, one would 

expect to find any features differing from 
the properties of inorganico matter. 

It is to remember, Prof. Bohr oon- 
tinued, ‘that biological experiments differ from 
physical experiments in the necessity for keeping 
the organism alive, and that this restriction im- 
poses uncertainties as to the physical conditions 
to which they are subjected. It might well be that 
this uncertainty is just sufficient to allow the 
organism to conceal from us the georete which are 
connected with life, just as in physical experi- 
ments the disturbance produced by observation 
often prevents a strictly causal description of the 
phenomens. Great caution should, however, be 
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exercised in such considerations, and he oon- 
sidered that quite unwarranted applications of 
the “Principle of Uncertainty” have been made 
by many writers. 

Prof. E. Fermi gave an account of the beautiful 
experiments carried out by his school in Rome 
on the properties of neutrons and on the important 


. information obtained on the position and life of 


excited states of nuclei. He described experiments 
which show that fast neutrons lose the greater 
part of their energy on scattering by heavy nuclei 
such as lead. 

Prof. G. v. Hevesy gave an account of his work 
on the use of radioactive phosphorus as an in- 
dioator in biological, processes. Radiophosphorus, 
which can be produced in large quantities by a 
transmutation process, emits electrons and decays 
with a convenient period of 14 days. By adding 
radiophosphorus to the food of animals, the path 
of the phosphorus atoms can be traced through 
the different stages of the metabolic process. Thus 
the greatest part of the phosphorus enters the blood 
stream, and after a few minutes the bulk of the 
phosphorus atoms present in the blood in the 
phosphate stage will exchange places, principally 
with those present in the skeleton but also with 
those present in the muscles and other organs. At 
an appreciably slower rate proceeds the synthesis 
of the numerous organic phosphorus compounds 
present in the organism. 

Prof. P. Debye described new experiments on 
the dielectric loss in liquids, using undamped 
electric waves having a wave-length of the order 
of a centimetre. The experimenta show that 
molecular rotation does not play & great part in 
the dielectric logs, probably owing to the rotation 
being prevented by the quasi-crystallme structure 
of the liquid. The logs seems rather to result from 
relative motion of the component units of the 
molecule. 

Prof. W. Bothe gave two new examples of the 
existence of radioactive isomera—atomio nuclei 
having the same oharge and masa but having 
different decay constanta. Thus *Br oan be pro- 
duced either by adding a neutron to "Br or by 
detaching a neutron from "Br. In both cases two 
radioactive products are produced having half- 
lives of 18 min. and 4-2 hours. He gave also 
new information on the resonance energies of 
light nuclei, showing that the same resonant 
states can be produced by different types of 
transmutetions. 
of shower production by cosmic rays. He differen- 
tiated between two processes. In the cascade process, 
showers are built up from the successive conversion 
of electron energy into radiation, radiation into 
pair production and then farther loss of electron 
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energy to radiation. This process, described 
theoretically by the theories of Oppenheimer and 
Coulson, Bhabha and Heitler seems to be con- 
firmed by Wilson chamber photographs of Street 
and Stevenson showing the ‘build up’ of the shower. 
A second procees resulta from the conversion of 
the energy of & heavy particle into positive and 
negative electrons through the intermediary of 
proton-neutron transitions. Experimental results 
on oogmio rays were discussed by Prof. B. Rosai. 


Obituary 


Mr. W. S. Gosset: "Student" 


ILLIAM SEALY GOSSET, who died after a 

short illneee on October 10, was beet known 
to statisticians throughout the world by his pseudonym 
"Student", under which his scientiflo contributions 
were published. He was born on June 18, 1876, 
and became in turn a scholar at Winchester and at 
New College, Oxford, where he worked at mathe. 
matics and chemistry. In 1899 he joined the firm 
of Arthur Guinness, Son and Company, and a few 
weeks before his death bad been appointed head 
brewer; his handling of statistica was only one of 
many duties. 

Goaset’s work brought him at an early stage against 
the problem of interpreting routine tests in chemical 
analysis, and at the suggestion of one of his ohiefs 
he turned his mind to the question of what help 
the theory of probability oould bring to the practice 
of brewing. He first met Karl Pearson in the summer 
of 1905, and a year later went to London to spend 
some months in the Biometric Laboratory at Uni- 
versity College. Throughout his life he was to gam 
much from the continuation of this contact between 
‘student’ and ‘professor’, but from the very beginning 
he launched out on research lines of his own which 
were to prove of very great importance to the 
development both of the theory and practice of 
mathematical statistics. 

Under Galton, Weldon and Pearson, the Biometric 
School had been mainly concerned with the handling 
of comparatively large samples from biological 
populations, but Gosset in his daily work was forced 
to attempt to draw conclusions, leading to executive 
action, from the analysis of relatrvely small numbera 
of observations. Thus he might need to answer such 
a question as, '"What is the accuracy of this arithmetic 
mean based on 8 observations (the population standard 
deviation being unknown)?" Thirty years ago a 
statistician was forced to reply somewhat as follows : 
“Following the method appropriate for large samples 
the odds are 19 to 1 that your unknown population 
mean lies between (say) 22-1 and 24-6, but as the 
sample is so small this statement is entirely un- 
reliable.” Gosset’s work has, however, made possible 
a far more useful answer, namely, "If you have 
taken reasonable precautions to see that your sample 
is randomly selected, the odds are 19 to 1 that the 
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Dr. F. W. Aston gave an account of his recent 
measurement on the masses of nuclei by the method 
of close doublets, and Prof. M. L. E. Oliphant and 
Dr. J. D. Cockcroft described other recent work of 
the Cavendish and Mond Laboratories, Cambridge, 
including a description of the new High-Voltage 
Laboratory and its equipment and the recently 
reported peculiar properties of liquid helium. 

In all, about twenty physical papers were 
communicated to the Congress. 


Notices 
limits 21-8 to 24-9 include the unknown population 
mean.” At the expanse of somewhat broadenmg 
limits which before had little meaning, definite 
information has replaced a counsel of despair. This 
process of making full allowance within the statistical 
test itself for unoértamty regarding the standard 
deviation due to amall numbers, by use of what m 
fact are ratios instead of absolute measures, has 
sometimes been termed ‘studentizing’; the conoep- 
tion involved has been the basis of & rapid theoretical 
advance without which many of the problems of 
agriculture and industry could scarcely have been 
brought within the range of statistical inquiry. 

But Goaset’s contribution was only in part a 
theoretical one; he recognized the risks involved in 
basing action on the application of statistical calculus 
to few observations, yet all his work as a practical 
statistician in industry went to show that, with due 
precaution, these riaks could be taken with economic 
advantage. Thus all that he wrote, whether on the 
reliability of the mean and standard deviation, on 
methods of measuring correlation, on the problem 
of counting oells with a hmmocytometer or on the 
checking of routine analysis, helped to give confidence 
to those who were trying to apply similar methods 
in the face of scepticiam or even opposition. 

Besides dealing with questions which concerned 
the chemist and biologist, Gosset’s work led him into 
the field of agricultural experimentation. His paper 
of 1928 “On Testing Varieties of Cereals” was one 
of the most important early contributions to an era 
which has been notable for the mtroduction of 
precise statistical methods into agricultural research. 
His influence spread very widely in later years, not 
only through the medium of his written papers, but 
also through a correspondence which linked him to 
experimenters all the world over. He was always 
ready with advice and friendly criticiam, and many 
must have gamed from his suggestive mind the initial 
ideas which have borne fruit in their later research. 

Much could be written, if space allowed, of the 
charm of Goeset's personality, with ita modesty, un- 
conventionality and tolerance. It is to be hoped 
that it will be possible to do fuller justice elsewhere 
to a man who has occupied & very special place in 
the hearta of so many friends in Great Britain and 
abroad. E. 8. P. 
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The Right Hon. J. Ramsay MacDonald, F.R.S. 

Tus sudden death of Mr. Ramsay MacDonald from 
heart failure, on, Tuesday night, at seventy-one years 
of age, while on a voyage to South America, will be 
deeply regretted by his many friends in scientific 
circles. He left England on November 4 for a three 
months’ holiday, which he described as "the first he 
had ever had free from care", and a wireless message 
stating tha? he passed away on November 9, at 
8.45 p.m., was received a few hours later. 

Mr. MacDonald’s last speech in public was made 
at the Royal Institution on October 22, when he 
delivered the Radford Mather lecture of the British 
Association on “Science and the Community”. The 
main part of this discourse was published in NATUR» 
of October 80, and it is of melancholy interest to 
record that the same issue contained perecnal appre- 
ciations of the work and mftuence of his friend, Lord 
Rutherford, to whom he referred in terms of affeo- 
tionate regard in his lecture. 

As a young man, Mr. MacDonald was a keen 
student of science, and it was through the accident 
of circumstances that his mteresta were diverted into 
social and political fields. When he went to Bristol 
more than fifty years ago, to take charge of a boys’ 
club, his ambition was to become a science teacher, 
and he took particular mterest in geology. It hap- 
pened, however, that he came into contact with a 
very remarkable group of social reformers in Bristol 
at that time and soon associated himself with their 
movement. Even when he left Bristol to come to 
London he continued his studies of scientifico subjects 
at the Birkbeck College and privately with the view 
of obtaining a scholarship or exhibition upon suc- 
oemaful resulta in the old Science and Art Depart- 
ments examinations. It was impossible, however, for 
him to find sufficient time for the mtensive study 
required, outeide bis daily working hours, to prepare 
himeelf for one of the scholarships then tenable at 
the Normal School of Science, South i 
now the Royal College of Science, and he had to 
abandon. his early hopes. 

It was through his social work that Mr. MacDonald 
became associated with the daughter of Dr. J. H. 
Gladstone, F.R.8., the distinguished chemist, and niece 
of Lord Kelvin, and they were married in 1896. 
They worked together for social reform in complete 
sympathy until Mrs. MacDonald's death in 1911; 
one of' their two sons is Mr. Maloom MacDonald, 
Secretary of State for Dominion Affairs. 

After Mr. MacDonald had resigned his office as 
Prime Minister and First Lord of the Treasury in 
1985, he became Lord President of the Council, and 
as such was responsible to Parliament for the reports 
of the Department of Scientific- and Industrial 
Research, in the work of which he took particular 
interest. He was elected & fellow of the Royal Society 
in 1980 under the special rule which provides for the 
election of & limited number of persons who “have 
rendered conspicuous service to the cause of science”. 
He was elected a member of Parliament for the 
Scottish Universities in 1986 and held this seat at 
the time of his death. This is not the place to survey 
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his political career or his influence as a statesman, 
but we are glad to express grateful appreciation of 
the encouragement he always gave to scientific work 
and to record the esteem in which his memory is 
cherished in scientific circles. 


Prof. E. J. Rapson, F.B.A. 
Wi regret to record the death of Prof. E. J. 
Rapson, professor of Sanskrit in the University of 

which took place suddenly at Cambridge 
on October 3, at the age of seventy-six years. 
Edward James Rapeon, the son of the Rev. E. 
Rapeon, vicar of West Bradley, Somerset, was born 
on May 12, 1861, and was educated at Hereford 
Cathedral Schoo] and 8t. John’s College, Cambridge, 
where he was elected a classical foundation scholar 
in 1888. He studied Sanskrit under Cowell and 
Bendal, taking & first class in the Classical Tripos of 
1883 and the Indian Tripoe two years 
later. He was awarded the Brotherton Sanskrit 
scholarship in 1885 and the Le Bas prize in 1886, 
and was elected to a fellowship at St. John’s in the 
following year. In the same year he became librarian 
of the Indian Institute, Oxford, where he was 
associated with the then Boden professor, Sir Monier 
Monier-Williams. A few months later he joined the 
staff of the British Museum, taking charge of the 
collection of Indian coins. In 1903 he was appointed 


’ professor of Sanskrit in University College, London, 


and in 1906 went to Cambridge, where he occupied 
the chair in Sanskrit until his retirement in 1080, 
when he was accorded the title of emeritus professor. 

Pre-eminent as scholar and teacher in Sanskrit, 
it was through palwography and numismatice, and 
more especially the numismatios of the early Indian 
dynasties, that Rapson made his outstanding oon- 
tributions to Indian studies. When he joined the 
staff of the British Museum, knowledge of the early 
history of India was largely a blank. It was in great 
part owing to his studies that this gap has been 
filled to no little extent. Of this the evidence will 
be found in his “Indian Coins” (1897), his contribu- 
tions to the British Museum catalogue of Indian 
coins, and his communications in the Numismatio 
Okronole, of which he was editor, the Journal of the 
Royal Asiatic Soctety, and other scientific and learned 
periodicals. His abilities as scholar and historian 
found wider scope as editor of the first two volumes of 
the “Cambridge History of Indis". The first volume, 
on Ancient India, to which he himself contributed four 
chapters, was published in 1922; but the secondis still 
unoompleted, though the later volumes have appeared. 


Wa regret to announce the following deaths : 

Prof. H. B. Fantham, Strathcona professor of 
xoology in McGill University, Montreal, since 1038, 
professor of zoology and comparative anatomy in the 
University of the Witwatererand, Johannesburg, in 
1917-82, on October 27, aged sixty years. 

Dr. J. A. Voeleker, OIE., consulting chemist to 
the Royal Agricultural Society of England, on 
November 6, aged eighty-three years. 
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News and Views 


Royal Society Medallists and Officers 

His MazEssry vas Krwa has been graciously 
pleased to approve the following recommendations 
made by the council of the Royal Society for the 
award of the two Royal Medals for the current year : 
Prof. N. V. Sidgwick, in recognition of his distin- 
guished, stimulating and contmuoug work on valency 
and on molecular structure; Prof. A. H. R. Buller, 
in recognition of his researches on the general 
biology and sexuality of the Fungi. The fol- 
lowing awards have been made by the pre- 
sident and council of the Royal Society: Copley 
Medal to Sir Henry Dale, in recognition of his 
important contributions to pharmacology, particu- 
larly to the pharmacology of muscle and of neuro- 
muscular transmission; Davy Medal to Prof. Hans 
Fischer, in recognition of his work on the chemistry 
of the porphyrins, particularly his determination of 
their detailed structure by degradation and his 
syntheses of porphyrins of biological importance ; 
Buchanan Medal to General F. F. Russell, in recogni- 
tion of his work in relation to publio health problems 
in many parte of the world on behalf of the Inter- 
national Health Division of the Rockefeller Founda- 
tion; Sylvester Medal to Prof. A. E. H. Love, in 
recognition of his researches in classical mathematical 
physics, particularly the mathematical theories of 
elasticity and hydrodynamics; Hughes Medal to 
Prof. Ernest O. Lawrence in recognition of his work 
on the development of the cyclotron and ite applioe- 
tion to investigations of nuclear disintegration. The 
following is & list of those recommended by the 
president and council for election to the council 
of the Royal Society at the anniversary meeting on 
November 80: President, Sir William Bragg; 
Treasurer, Bir Henry Lyons; Secretaries, Sir Frank 
Smith and Prof. A. V. Hill; Foreign Seoretary, Sir 
Albert Seward; Other Members of Ommo, Prof. 
R. Whytlaw-Gray, Prof. G. P. Thomson, Prof. J. 
Proudman, Prof. D. M. 8. Watson, Dr. F. L. Pyman, 
Prof. E. J. Salisbury, Prof. B. P. Bedson, Prof. M. 
Greenwood, Prof. J. Mellanby, Sir Thomas Holland, 
Dr. G. T. Bennett, Prof. J. Chadwiok, Prof. D. Keilin, 
Prof. J. Graham Kerr, Sir Robert Pickard, Mr. H. R. 
Ricardo. 


Ludwig Stieda (1837-1918) 

OmnmisriaN HuHmrAwN Lupwia Stra, an eminent 
German anatomist, was born at Riga on November 19, 
1887, the son of a tradesman. His medical education 
was carried out at Dorpet, where his teachers in 
anatomy were Reisner, Bidder and Kupffer, and he 
won & silver medal in anatomy. After qualifying in 
1861 he went to Giessen, where Leuckart inspired 
him with an interest in the anatomy of worms, and 
later to Erlangen, where he studied under Gerlach 
and Hers. In.1862 he moved to Vienna, where he 
attended lectures by Oppolzer, Skoda, Hebra, Hyrtl 


and Bruecke, with the last of whom be studie 
histology. In 1864 he was appointed prosector ai 
Dorpat and in the followmg year leotarer on com 
parative anatomy in the veterinary sohóol there. Ir 
1866 he was elected extraordinary professor o 
anatomy and nine years later full professor ir 
succession to his former teacher Reisener. He helc 
this office for ten years, during the last three of whiot 
he was dean of the medical faculty. In 1885 he was 
appointed director of the anatomical institute ai 
Königsberg, where he remained until his retirement 
in 1812. His death took place at Giessen on hi 
birthday on November 19, 1918. As well as being 
& succeseful and attractive lecturer, Stieda was & 
man of very wide interests and a prolific writer, as is 
shown by the bibliography of his works compiled 
by -Peisler (Anat. Anzeiger, 52, 134-42; 1919-20). 
His anatomical investigations included comperative 
studies of the central nervous system in vertebrates, 
the formation of bone, and the development of the 
lungs, thymus, thyroid and carotid glands. Hie 
interest in the history of medicine is shown by his 
biographies of naturalists and medical men. He 
was also the author of several articles and review 
on archsological, anthropological and ethnographical 
subjects. 


The Writings of Galvani 


IN connexion with the commemoration at Bologne 
of the bicentenary of the birth of Galvani, attention 
may be directed to an i memoir in the 
Annals of Science, 1, No. 8, July 1986, by Prof. J. F. 
Fulton and Prof. H. Cushing, of the Yale University 
School of Medicine, entitled ‘A Bibliographical 
Btudy of the Galvani and the Aldmi Writings op 
Animal Electricity”. Modest and shy, Galvan: 
showed the greatest indifference to having his name 
appear in print, and thus out of all the known dis- 
courses or lectures prepared by him during the 
twenty-five years between his professorial appoint- 
ment and the appearance of his famous ''De vivibur 
electricitatis”, only three, making‘ a total of thirty 
printed pages, appear to have been published. 
Galvani’s lack of self-assurance was not, however, 
shared by his nephew Giovanni Aldini (1762-1834), 
professor of physics in the University of Bologna, 
and it was he who took up the cudgels in defence ol 
his unole's thesis. Gelvani's memoir appeared early 
in 1791 and two reprints were issued the same year. 
Next year, after Volta’s criticiam of Galvani’s views, 
Aldini published an edition with annotations, and 
& German translation was made by Dr. J. Maya 
(1752-1807) in 1798. The subject of animal magnetiar 
had by then become a matter for widespread oon. 
troversy. Galvani died in 1798, but a year or twc 
vanism at Guy's and St. Thomas's Hospitals and 
was presented with a gold medal. His ‘Improvement 
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n Galvanism”’, printed in London in 1803, has the title- 
page embellished with a representation of the medal. 
Altogether twenty-sight items are inoluded in the 
bibliography, all of them being very fully described, 
while there are photographs of several of the title- 
pages. 


Radcliffe Observatory, Pretoria 

Tum datesof completion of the 74-inch reflector 
for the new Radcliffe Observatory at Pretoria has 
been further postponed by a second unsuccessful 
attempt to cast the diak of Pyrex glass for the large 
mirror. The first disk was cast by the Corning Glass 
Company in July 1986, and on being taken from the 
annealing oven in the following December was found 
Ko be useleas. A second disk was cast in June of 
{his year, and the disappointing, and unexpected, 
news has recently been received that this diek also 
has been a failure. The company is proceeding to 
make a third disk, and it is to be hoped that on 
this occasion better fortune will attend ite efforts. 
The other arrangementa, though somewhat behind 
schedule, have been proceeding with greater amooth- 
ness. The buildings of the Observatory on the 
magnificent site to the south-east of Pretoria, 600 feet 
above the city, which was generously presented to 
the Radoliffe Trustees by the municipality, are nearly 
completed. They consist of an offioe block, three 
reaidences and the circular building of brick and 
concrete to house the telescope. 


Taa Radcliffe observer (Dr. H. Knox-Shaw) and 
Mr. E. G. Williams, the second assistant, bave already 
taken up residence at the Obeervatory, but Dr. R. O. 
Redman, the chief assistant, is remaining in England 
for the preeent to superintend the construction of 
subsidiary apparatus. The steel revolving turret, 
under construction by the Cleveland Bridge Oom- 
pany, is due to reach Pretoria early in the new year, 
to be followed a couple of months later by the 
mechanical parte of the telescope, which Bir Howard 
Grubb, Parsons and Oo. have nearly finished. It 
had been planned to have the large mirror for the 
74-inch telesoope aluminized when completed, in 
view of the marked succees of this form of reflecting 
surface as applied to the large mirrors in America. 
There is, however, no apparatus in England capable 
of dealing with a mirror of this size, and the esti- 
mated cost of the outfit, vacuum chamber and pumps, 
namely, £1,500, is much more than the resources 
of the Radcliffe Trustees, already greatly strained 
by the recent rise in the cost of materials, can afford. 
It seems likely, therefore, that the new telescope, 
although thoroughly up to date in other respects, 
will have, at any rate to begin with, & silvered 
mirror. 


Exhibition of Wilson Track Photographs 

IT is now twenty-five years since O. T. R. Wilson 
first succeeded in making visible and photographing 
the tracks of single ionixing particles by his oon- 
densation method. An exhibition has been arranged 
at the. Boienoe Museum, South Kensington, to 
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illustrate the great variety of effecta which have 
been investigated by means of Wilson chambers 
during the past twenty-five years. The exhibition 
will be open free to the public from November 19 until 
the end of February 1988. The oentre-piece of the 
exhibition ig Wilson’s original apperatus with which 
the photographs published in 1912 were taken ; the 
apparatus has been kindly lent by the Cavendish 
Laboratory, Cambridge, where Wilsan’s pioneer work 
was carried out. The remainder of the erhibition 
consists of a collection of more than eighty photo- 
graphs, which have been contributed by research 
workers from many countries. An introductory 
group of twelve photographs illustrates in as simple 
a way as possible some of the main properties of 
alpha and bete rays, X-rays and coamic rays, for the 
benefit of thoee who are not familiar with them. The 
main collection of photographs is arranged in a sericea of 
groups showing typical effecta produced by alpha, beta 
and gamma rays, X-rays, protons, deuterons, neutrons 
and cosmic rays, while a small group illustrates the 
phenomenon of induced radioactivity. The section 
devoted to oo&mio rays includes a copy of the photo- 
graph taken by Anderson in 1932 which gave him 
conclusive evidence for the existence of the positive 
electron, while the discovery of cosmic-ray ‘showers’ 
is illustrated by copies of Skobelxyn’s pioneer photo- 
graphs, from which he showed that pairs and groups 
of ‘straight’ ooamic ray tracks occur more frequently 
than is to be expected by chance. In order to bring 
home to visitors to the exhibition the three-dimen- 
sional character of Wilson tracks a number of pairs 
of stereoscopic transparencies have been mounted 
for viewing in turn in a stereoscope. A small hand- 
book (London : Science Museum, or H.M. Stationery 
Office, 6d., by post 7d.) has been prepared by Dr. 
F. A. B. Ward, an offloer of the Museum, who has 
arranged the erhibition. 


Indian Hydro-electric Development 

. Tas hydro-electric power scheme, known as the 
“Ganges Grid", was formally inaugurated on Novem- 
ber 2, when Sir Harry Haig, Governor of the United 
Provinces, opened two new generating stations near 
Meerut, which are supplied with water-power from 
the Ganges Canal. The potentialities of the canal as 
a source of power were first investigated in 1920 in 
connexion with a series of local applications, and 
theese gradually led to the development of the avail- 
able resources on a larger scale, in order to extend 
the benefits of agricultural irrigation over a wide 
area. The exploitation of the “Grid” project has 
cost Re. 843 lakhs (more than £2,500,000) and it 
now produces a gross output of 29,000 kilowatts. 
The energy is distributed by means of some four 
thousand miles of transmission limes to 1,600 sub- 
stations scattered over the eight western districta of 
the United Provinces; thence it is supplied to 88 
towns for the purpose 'of pumping water from rivers 
or from State tube-welle for land irrigation. The 
power is also utilized to work agricultural machinery 


- on private farms. Sir Harry opened st the same 


time the State tube-well irrigation system, consisting 
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of considerably more than a thousand wells, the 
greater number of which are in operation and irrigate 
an area of a million and a half acres. The capital 
outlay on the system has been about Ra. 126 lakhs 
(£945,000). The execution of the “Grid” project has 
been in the hands of Sir William Stampe, formerly 
chief engineer of the Irrigation Department of the 
United Provinces. 


Tring Museum 

Axsout the time of the recent meeting of the 
British Association in Nottingham, it was announced 
in the Prees that the late Lord Rothschild had 
bequeathed the buildmgs and collections of his 
museum at Tring to the nation on condition that the 
trustees of the British Museum should undertake 
their custody and maintenance. The president of 
the Association, Sir Edward Poulton, expreesed in 
„his addreas the hope that this condition would be 
accepted, and the committee of Section D (Zoology) 
forwarded a resolution to the Council, recording ita 
opinion “that the continuance of the Tring Museum 
as an active centre of scientific research is a matter 
of the utmost importance from a national, and indeed 
from an international, pomt of view. For many 
years", the resolution continues, “the collections 
preserved there, more particularly the vast and 
unequalled collection of Lepidoptera, have attracted 
research workers from all over the world and have 
been the means of adding largely to our under- 
standing of the problems of geographical variation. 
The Sectional Committee earnestly desire that the 
permanent conservation of these collections and the 
continuance of the facilities for their study provided 
by the muniflcenoe of the late Lord Rothschild will 
be ensured by their being placed in the oustody 
of tbe Trustees of the British Museum." The 
Council of the Association has now adopted this 
reeolution. 


Royal Institute of International Affairs 

Tun report of the Council of the Royal Institute 
of International Affairs submitted to the eighteenth 
annual general meeting on November 2 refers to the 
establishment of & chair of international economics 
at the Institute, Chatham House, London, 8.W.1, as 
& result of & gift of £20,000 from Bir Henry Price. 
Prof. Allan'G. B. Fisher, of the University of Western 
Australia, has been appomted as the first holder of 
thie chair and will assume his duties in January 1938. 
It is hoped that this is the first of what will become 
& group of research chairs devoted to the study of 
international affaira, and the council contemplates 
the establishment of research chairs in British 
Commonwealth relations, international law and 
institutions and Far Eastern affairs as soon as pro- 
vision can be made for them. In addition to theese 
important developments, which were largely inspired 
by the work of Prof. Arnold Toynbee, holder of the 
Stevenson research chair in mternational history, the 
council has been able to maintain its programme of 
research by individual scholars and by study groups 
through the support of the trustees of the Rockefeller 
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Foundation, who in January 1937 renewed for a 
further five years their grant of £8,000 & year. Fou: 
reporta in the Study Group Beries were completed 
during the year, oovering “The British Empire”, 
“The Problem of International Investment”, '"The 
Colonial Problem" and “The Republice of Soutb 
America : a Political, Economic and Cultural Survey". 
Particulars of these, and of other publications of the 
Institute, are included in an appendix. ,The Rocke- 
feller Foundation has also made a special grant for an 
investigation of the refugee problem. The report 
includes particulars of a number of other research 
projecta which are in progreee as well as meetings 
held and study groupe in being. It is expected that 
the African Research Survey will be completed and 
publiahed early in 1938, the preliminary survey 
having been extended to cover administration, 
eoonomios, scientific research and social relations. 


Tyneside Geographical Society 

Tua Tyneside Geographical Society celebrated ite 
fiftieth year of existence at Newoestle-upon-Tyne on 
November 4—6. On November 4 a jubjlee meeting 
was held with the præident of the Society, the Duke 
of Northumberland, in the chair. The chief speaker 
at this meeting was Sir William Goodenough, who 
was one of the two representatives of the Royal 
Geographical Society at the celebrations. After this 
meeting, a dinner was held at the Royal Station 
Hotel, when Lord Polwarth, president of the Royal 
Scottish Geographical Society, proposed the health 
of the Tyneside Geographical Society. Sir Thomas 
Oliver acknowledged the toast and included in his 
response references to the past activities of the 
Society over the last fifty years. The health of the 
guests was proposed by Mr. Herbert Shaw, who held 
the office of secretary of the Society for nearly forty 
years. He expressed the gratitude of the Society to 
the Royal Geographical Society, the Royal Scottish 
Geographical Society, the Geographical Association 
and the Manchester Geographical Society for sending 
representatives to the celebrations. The toast was 
acknowledged by Lord Eustace Percy, rector of 
King’s Oollege, and by Prof. E. G. R. Taylor of 
Birkbeck Oollege, University of London. On Novem- 
ber 5 the Herberteon Memorial Lecture of the 
Geographical Association was delivered in King’s 
College by Prof. A. G. Ogilvie, of the University of 
Edinburgh. The subject of the lecture was “Minerals, 
Land Forms and Life". On November 6 an exhibition 
of geographical materials, publications and appliances 
was held, the official opening ceremony being per- 
formed by Lord Eustace Percy. 


County Library at Ruislip 

THAT & timbered barn, reputed to be of medieval 
age, used in olden days for the storage of oorn and 
later for haybinders’ work and general farm products, 
might be saved by its own appeal through adaptation 
for the needs of a public county library is a oon- 
sideration which might well enter the minds of 
educational authorities in those rapidly expanding 
rural areas where sites are valued at exorbitgnt rates 
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of purchase. On November 2, Prof. J. H. Clapham, 
vice-provost of King’s College, Cambridge, performed 
the ceremony of opening at Ruislip, Middlesex, the 
“Little Barn” (so called for generations) appertaining 
to the ancient Manor of Ruislip, and now being 
used as & county library. The homestead of the 
farm, it should be said, originally constituted, with 
the acres around, but a fraction mdeed of the ex- 
tensive trasta owned formerly at Ruislip by King's 
College, Cambridge, the gift of ita founder, Henry VI. 
Not long ago, the College conveyed the farm and sur- 
rounds to the people of Ruislip as a gift. Henoe the 
presence of Prof. Clapham was specially opportune and 
relevant to the occasion. The requisite funds for the 


efforta of the Middlesex Education Committee. It is of 
interest to record that Mr. T. E. James, formerly olerk 
to the Royal Society, who lives at Ruislip, has been 
appointed by the Middlesex County Council as a 
representative on the MRuislip-Northwood Local 
Library Committee. 


Oils from Irish Grown Plants 
Ooxx Uxivmasrry Pames has issued an Agricultural 
Bulletin, No. 4, with this title. It oontains the record 
of some small-scale experimenta, carried out at Cork 
and elsewhere in the Irish Free State, on the possi- 
bility of producing supplies of oil seeds upon Irish 
soils. Crops of hemp, linseed, poppy, sunflower, rape, 
mustard and Merowrialis annua have been raised 
with, varying success, and the yield of oils determined, 
as also the main physical chemical characteristics of 
the extracted oils. The work has been under the 
direction of Prof. J. Reilly and Mr. Denis F. Kelly, 
of the Department of Chemistry, University College, 
Cork. Very indifferent suooces was met with in these 
trials with the annual sunflower and 
Morcurialis, and the authors seem most impressed 
with the possibilities of native-grown poppy seed oil 
displacing cotton seed oil in the edible fat and soap 
industries in Ireland. These trials are, however, of a 
very preliminary nature; they throw very litile 
light upon the possibility or otherwise of large-scale 
cultivation of these crops under Irish conditions, but 
they do establish the yields and main characteristics 
of the oils to be expected from such oil seeds grown 
under such conditions. 


Horticultural Research in Australia 

THA opening in September of a new laboratory 
under the Commonwealth Council for Scientific and 
Industrial Research at Merbem, Victoria, is an 
indication of the store now set by viticulturists 
on the provision of scientific services for their guid- 
ance. Merbein is in the Mildura district on the River 
Murray, where the first irrigation settlements were 
established some fifty years ago. Marked changes 
have taken place of late m horticultural practices 
in these areas, following particularly upon studies 
of soils with consequent modification of quantity 
and frequency of watering, and upon introduction 
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of communal drainage schemes. The former danger 
of ruin of blocks by ‘salting’, or bringing sodium 
sulphate and chloride and other selts to the surface 
by excessive watering and insufficient drainage, is 
almost a thing of the past. The Council is now 
preparing plans for a further new laboratory at ita 
citricultural research station at Griffith, N.S.W., in 
an area watered from the Burrinjuck Dam on the 
Murrumbidgee River. 


National Institute of Agricultural Botany 

Ox the occasion of the annual general meeting of 
fellows of the National Institute of Agricultural 
Botany at Cambridge, the chairman of the council, 
Captain D. M. Wills, directed attention to the value 
of the Institute's system of substations. By means 
of this organization the Institute is able to make 
recommendations to farmers which are applicable to 
all distrigts (with two exceptions) south of a line 
drawn between Lancaster and Searborough. There 
are at present two defective links in the Institute's 
chain of substations—the Fens and Wales—and the 
Institute hopes that these defecta will shortly be 
remedied. At present there are substations at 
Sprowston, Norfolk ; Long Sutton, Hants ; Canning- 
ton, Somerset ; Newport, Shropshire; and Askham 
Bryan, Yorks; on soils ranging from blowing sand 
to heavy clay. In every case these substations are 
attached to an agricultural college, institute or 
station, and the trials are carried out under the 
supervision of a crop recorder who is responsible to 
the N.LA.B. Although the primary purpose of & sub- 
station is the provision of trials upon which recom- 
mendations oan be besed, Captain Wills stressed the 
importance of another aspect of their work. Ib is 
possible for a farmer to visit any of these to see, 
under conditions which may be very similar to his 
own, trials of the latest introductions of plant 
breeders both at home and abroad, growing side by 
him to form an opinion as to the suitability—or 
otherwise—of new varieties to his particular con- 
ditions. Finally, Captam Wills expressed the hope 
that the establishment of a substation in Wales would 
lead to the discovery. of varieties particularly suited 
to the poorer soils, both in England and Wales. 


Mass Observations of Social Problems 


*M Aga-OBSERVATION" by C. Madge and T. Harris- 
son, with a foreword by Dr. Julian Huxley, the first 


-of a series of projected pamphlete, outlines the 


technique of a study of social environment and ita 
effecta on lines comparable with much bird-watching 
and obeervation of natural history, since, largely 
because of ita empiriciam, it has, like them, room for 
the untrained amateur as well ag for the trained man 
of science (London: Frederick Muller, Ltd., 1987. 
ls. net). The three sciences most immediately 
relevant to mass-observation are psychology, anthro- 
pology and sociology, and a fundamental plan for 
research will be evolved by the central organization 
as a result of suggestions from observers and scientiflo 
experts. In the first place, it is intended to mobilize 
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a numerous and representative corps of observers and 
to equip and maintain an efficient central organization 
in touch with all other relevant research associations, 
however different their methods. The observers will 
collect their data, which cover as wide a field as 
possible in order to provide sufficient cross-references 
to indicate the probable nature of the bias in any 
individual report. The scientific expert will be 
required not only as an observer himself but also in 
drawing up the plan of work, framing well-constructed 
hypotheses to be tested by mass-observation methods 
and in suggesting subjects for detailed inquiry, as 
well as in the interpretation of the data collected and 
in securing & more rigorous objectivity. The preeen- 
tation of the results involves further problems, as 
not only must facts be collected over the widest 
posible field, but also they must be made known to 
the widest possible fleld. As soon as possible, pam- 
phlgte at present projected will deal with such 
questions as popular superstitions, reasons for 
watching birds, the meaning given to freedom, and 
will be based on the work of the observers. They 
will be followed by cheap editions of relevant scientific 
books, and a monthly bulletin designed for wide 
circulation is also contemplated. The central office 
and filing system is at 6 Grote’s Building, Blackheath, 
London, 8.E.8. 


Mould and Bacteria Killed by New Lamp 


Dx the International Merchant, a monthly pamphlet 
published by the Weetinghouse Electric International 
Company at New York, a description is given of the 
‘Sterilamp’, a gaseous conductor tube which produces 
very decided germicidal radiation at low temperature 
and low cost. It has taken nine years to develop. 
It is claimed that it preventa the growth of mould 
and bacteria on the surface of meat aged at high 
temperature and high humidity. It also retards the 
growth of mould on bakery products. Tests have 
Shown that the lamp is useful in pasteurixing milk 
and beer. It is particularly useful in sterilizing 
conditioned arr. The lamp generates radiant energy 
of a particular wave-length of which 90 per cent is 
in & region of the radiant spectrum which has been 
found to be strongly germicidal. It is made in lengths 
of 10, 20 and 80 inches, and the 20-inch size requires 
only 7 watte. Of great importance when making 
applications to food is the fact that the unit operates 
at a temperature only about 5° F. above that of the 
room. The lamp and auxiliary equipment is now on 
the market. 


W. Watson and Sons, Ltd. 


Musses. W. WATSON AND Sons, LTD., of 313 High 
Holborn, London, W.C.1, have issued & booklet 
detailing the history of the firm in oelebration of ite 
centenary. Founded in 1887 for the manufacture of 
optical instruments by William Watson at 71 City 
Road, the business continued at this address until 
1861, when it moved to 818 High Holborn, where 
it hag since remained, and has been continuously 
carried on by members of the Watson family. The 
microscope was becoming & feature of the Wateon 
firm in the seventies of last century, together with 
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cameras and lensea, since when telescopes, X-ray 
equipment, cmematographs, projection lanterns and 
other optical Instruments and apparatus have been 
manufactured. A pleasing portrait of William 
Watson, the founder, forms a frontispiece to the 
booklet, which concludes with a series of plates 
illustrating the products of the firm during the 
hundred years of ite existence. 


Gift to the Royal Cancer Hospital * 

Mr. A. Cuzsrua Bratry, who has recently been 
elected vice-president and & member of the committee 
of the Royal Cancer Hospital, has purchased the 
Freemasons’ Hospital, Fulham Road, with the 
intention of presenting the building for conversion 
into the Research Institute of the Hospital, and Mr. 
Chester Beatty is equipping the buildmg for this 
purpose in addition to presenting it to the Hospital. 
It is well known that the Royal Cancer Hospital has 
maintamed a research institute for many years under 
the direction of Prof. E. L. Kennaway. Mr. Chester 
Beatty is also generously entirely re-equipping the 
Radio-therapeutic Department of the Royal Cancer 
Hospital, at a cost of some £18,000, with the latest 
modern high-voltage X-ray therapy apparatus 
embodying many new features which will prove of 
inestimable value, not only in the treatment of cancer 
but also in affording full and adequate protection to 
both patients and operators during the carrying out 
of the treatment. The Royal Cancer Hospital 1s a 
school of the University of London and, in order to 
enoourage the study of radiology, Mr. Cheater Beatty 
has provided a travelling scholarahip which has been 
accepted by the senate of the University of London. 
The scholarship will enable a student of radiology, 
after obtaining the academic diplomas m medical 
radiology, to spend a year in one of the great radio- 
logical clinics of the United States of America. 


The National Health Campaign 

Lasr week, November 1-6, marked the beginning 
of the second month of the National Health Cam- 
paign, which was recently maugurated by the Prime 
Minister, and this period has been devoted to the 
general aspecta of the campaign and has &roused 
considerable public interest. Durmg November and 
December special emphasis ıs being laid on the 
services available for mothers and infants, while in 
January next the child at a later stage, the school 
age, will be considered, together with the value of 
co-operation between home and school. The medium 
of the campaign varies; numerous postera and 
leafleta have been issued, public meetings and films 
bave been arranged, and the support of the Press 
and of the wireleas is expected. 


Announcements 


Miss Jaan BaTTHN has been awarded the Gold 
Medal of the Royal Aero Club in recognition of her 
many Empire flights. 


Dr. A. G. Franors has been appointed deputy 
Government chemist in succession to Mr. Andrew 
More, who retired on November 8. 
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Tue following appointments have recently been 
made in the Colonial Service: M. Akenhead, ‘agri- 
cultural superintendent, Gold Coast ; W. E. T. Bond, 
agricultural officer, Nigeria ; J. 8. P. Beard, assistánt 
conservator of forests, Trinidad; R. M. Harley, 
aseastant conservator of foresta, Gold Coast; O. A. 
Banister, dairy bacteriologist, Malta; D. R. 
Buxton, entomologist, Sleepmg Sickness Service, 
Nigeria ; i 
ganyika ; . 
produce, Gold Coast ; D. E. Devis, assistant analyst, 
Medical Department, Hong Kong; W. G. Evans, 
sleeping sickness control officer, Nigeria; R. K. J. 
Gascoigne, field offloer, Tsetse Research Department, 
Tanganyika; E. G. Harmer, sleeping sickness con- 
trol officer, Nigeria; H. Hirst, adviser in animal 
husbandry, Malte; R. E. Hunter, chief fruit 
inspector, Palestine; R. R. E. Jacobson, geologist, 
Nigeria; F. Jones, sleeping sickneas control officer, 
Nigeria; E. M. Kidner, sleeping sickness control 
officer, Nigeria; R. B. Stonehouse, aemistant meteor- 
ologist, West African Meteorological Service; I. P. 
Tamworth, assistant superintendent, Botanical and 
Forestry Department, Hong Kong; P. E. Trevor, 
sleeping sickness control officer, Nigeria; E. A. 
Walters (agricultural superintendent, Bt. Lucis), 
agricultural superintendent, Gold Coast; R. Daub- 
ney (chief veterinary research officer), director of 
Veterinary Services, Kenya; J. R. Hudson (veter- 
inary research offloer), deputy director of Veterinary 
Services (Laboratory Services), Kenya; R. W. M. 
Mettem (veterinary pathologist, Uganda), veterinary 
pathologist, Nigeria; E. J. Mulligan (senior veter- 
inary officer), deputy director of Veterinary Services 
(Field Services), Kenya;  H. Atkinson (deputy 
government analyst, Ceylon), government chemist, 
Cyprus; R. J. Johnston (assistant surveyor general), 
deputy surveyor general, Ceylon; I. F. Wilson 
(superintendent of surveys), assistant surveyor 
general, Ceylon ; L. G. Woodhouse (deputy surveyor 
general), surveyor general, Oeylon. 


THE trustees of a fund raised to commemorate Sir 

i Simpeon, the well-known sarthority on 
tropical diseases, have offered the London School of 
Hygiene and Tropical Medicine the fund for the 
establishment of a prize to be awarded annually to a 
student obtaining the highest marks at Part l of the 
January examination for the diploma of tropical 


Tus Huxley Memorial Lectures of the Imperial 
College of Science and Technology are now held 
biennially, and a new series of lectures, commem- 
orating other distinguished men who have served 
on the staff of the College, was inaugurated in 1936. 
The second of these lectures will be given on May 4, 
1988, in memory of Sir Warington W. Smyth. Prof. 
8. J. Truscott has agreed to deliver the lecture, the 
title of which will be “Metal Mining Enterprise". 

Tus» Home Secretary has appointed the following 
committee to consider lighting in factories and work- 
shops and to advise about standards of sufficient and 
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suitable lighting as prescribed in the Factories Aot, 
1987: Mr. D. R. Wilson, chief inspector of factories 
(chairman), Mr. J. 8. Dow, Mr. John A. Gregorson, 
Mise Florence Hancock, Prof. H. Hartridge, Dr. C. 8. 
Myers, Bir John Parsons, Mr. William Scholes, Mr. 
G. W. Thomson, Dr. J. W. T. Walah, and Mr. H. C. 
Weston. The secretary of the committee is Mr. R. W. 
Daniel, to whom all communicationa should be 
addressed at the Home Office, Whitehall, 8.W.1. 


A OOURSH of training in the inspection of milk 
pasteurizing planta will be held at the Royal Sanitary 
Institute on Thursday, November 25, and Saturday, 
November 27. Members and associates should apply 
to the Institute, 90 Buckingham Palace Road, 
London, 8.W.1. 


Taa British Institute of Adult Education and the 
National Institute of Industrial Psychology jointly 
have arranged a conference to discuss the problems 
of leisure, to be held at Queen Mary Hall, Central 
Club Buildings, Great Russell Street, London, W.C.1, 
on Thursday, November 18, at 3 p.m. Invitations 
are being extended to representatives of organizations 
engaged in educational, recreative and social work 
and to selected individuals. 


Tan portraits of Sir Albert Seward and Dr. F. F. 

Blackman by Mr. Harold Knight and Mr. Henry 
Lamb respectively, which were subscribed for by 
Cambridge friends and British botanists, have been 
kindly presented to the Botany School, 
Prof. Brooks and the staff of the Bohool will be “At 
Home” to subscribers on November 28 at 9.30—5 p.m., 
when Sir Albert Seward and Dr. Blackman hope to 
be present. 


Da. Burwanp Noon, emeritus professor of 
tropical diseases and tropical hygiene at Hamburg, 
celebrated his eightieth birthday on November 4. 


Tus fifteenth International Congress of Ophthal- 
mology will be held in the Semiramis Hotel, Cairo, 
on December 8-14. The subscription is 50 Swiss 
francs, and for ladies 25 francs. Further information 
can be obtained from the secretary, Dr. M. Tewfik, 
P.O.B. 2001, Cairo. 


Pror. M. PorANYr writes further with reference 
to the paragraph in our News and Views columns 
of October 80, p. 766, relating to his artiole an the 
Tecent international science congress in Paris. In 
that note we printed & statement as received from 
him in his original typescript, together with a oor- 
rection by him of the editorial modification of it as 
published in Narunm of October 28. The two state- 
ments are contradictory; and Prof. Polanyi now 
asks us to say that this “was due to my error in 
sending the editor a typescript in which two symbols 
(half of a parenthesis and a plural forming ‘s’) were 
left out. Eliminating these typing errors the text 
clearly has the sense which I stated in NarTumm, 
October 30, page 766". 


Letters to 


He cannot undertakes to return, or to 
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the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 
correspond 


with the writers of, rejected manescripis 


intended for this or any other part of NATURA. No notice is taken of anonymous communications. 
Novas ON POINTS IN SOM™ OF THIS WHHK'8 LHTTHRS APPHAR ON P. 858. e 


CORRHSPONDHNTBS ARN INVITED TO ATTACH SIMILAR SUMMARIES TO THHIR OOMMUNIOATIONB. 


Irregular Ionic Clouds in the E 
Layer of the Ionosphere 

Ir has recently been found that 
momentary ionospheric echoes from 
irregular heights, occasionally as 
low as 60 km. but generally be- 
tween 100 and 800 km., can be 
obtained, even on frequencies well 
above the critical frequency, if a 
sufficiently high-power transmitter 
is used. 

A typical example is the (P) 
record shown in Fig. 1. This was 
taken over an interval of about 
40 sec. on a wave-length of 32-35 m. 
(9,127 megacycles/sec.) at 0049 
G.M.T. on the night of November 
26, 1030. The transmitter was a 
high-power commercial station of 
the Cables and Wireless Co. situated 
at Ongar, Easex. It was of 40 kw. 
rating, and was modifled to send out 
impulses of about 1/5 ms. duration 
at a repetition frequency of 50 per 
second. The receiver situated at 
Chelmaford, Easex, was 19-2 km. from the transmitter. 
The record shows that the echoes differ very oon- 
siderably from the normal Æ and F echoes. 

By using as a receiving array a pair of frames 

20 m. apart in the north-south direction, and 
igtermining the difference in phase induced by the 
signal B.M.F.s in the two aerials, the angle of the ray 
relative to the axis joining the two aerials can be 
determined. 

The ordinary Æ and F echoes, presumably reflected 
from a more or leas uniform layer, are vertical or 
nearly vertical, but this is far from the case for the 
weak echoos first described. Fig. 2 shows an example 
of the angular ts made on January 27, 








P, RECORD FROM ÜxGAR (G.O.S. 32-35m.) Ar 0049 G.M.T., November 26, 1988. 
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1987. The complement of the measured angle gives 
& lower limit to the angle of incidence, which reaches 
45° on occasions. 

We can scarcely avoid the conclusion that the 
echo signals are not regularly’ refracted from a 
uniform layer in the ionosphere but are scattered 
from irregularities or clouds. By plotting the obeerved 
equivalent heights along the observed directions, wo 
get an approximate determination of the position 
of the scatter clouds. The heighta so determined are 
upper limite to the actual heights. 

The positions of the clouds all come within or 
slightly above the Æ region, if we assume that 
the few echoes which Wd ae come from 
the F, region are really 
reflected at the F, layer 
from points such as A, B, 
C. The shower of echoes 
18 practically continuous, in 
the sense that one or more 
echoes of this type are prao- 
tically certam to occur in 
any interval of more than 
about 5 seconds duration. 

This unceasing supply of 
scatter clouds, which if left 
to themselves would dis- 
appear in the course of a 
second or so, is a well- 
established fact, and only 
explamable on the assump- 
tion that there is some 
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nearly constant external source of ionization. Many 
of the disturbances in the outer atmosphere are 
caused by the emission of ultra-violet light or by 
charged or uncharged particles from the sun. The 
pasa however, that the scatter cloud activity 
is practically y equal day and night at high and low 
latitudes suggests that the sun ia not the prime source 
of ionization. 
Other possibilities include (a) small meteorites ; 


(b) high particles distributed more or less 
isotropi in space, or emanating from the stara in 
the $ Dimmur banor lén ree end 


been shown by Jansky to origmate in the Milky 
Way. 

There is some evidence that excessive scatter 
activity is associated with bright hydrogen eruptions 
from the sun, and if this is eo, the possibility exists 
of a continuous ionizing supply caused by similar 
eruptions in the stars of the galaxy. 

T. L. Eokrmasrmv. 
Research and Development Department, 
Marooni's Wirelees Telegraph Co., Ltd., 
Chelmsford. 
Bept. 28. 





Ancestors of Some Groups of the Present-day Insects 

Waona studying fossil insects from the Middle 
Permian depoaite of the Sylva River basin in the 
Urals, I have found among them a certain number of 
new forms that oan be considered as predecessors and, 


Up to the present time, the origin and geological 
age of the Embioptera are not exactly known, their 
foesil remains being found in deposits not older than 
the Tertiary. Dr. R. J. Till , in 1918!, pointed 
out their resemblance to embiid Megagnatha 
odonaiformis Bolton found in the Carboniferous 
deposits of Commentry in France ; in 1928, he gave 
a ion of the new form Permembia delicahila 
Till, belonging to the special order of Embiopsocida 
from the Lower Permian of Kansas’. In the present 
year he published a paper with a description of a 
new form, Protembia perm4ana Till, found in the 
same deposits in Kansas, that belongs, according to 
him, to the true Embioptere and to his new suborder 
Protembiaria. 

Tillyardembia biarmica n.g. et sp., which ie shown 
in Fig. 1, belongs to a genus that has been named 
by me in honour of the late Dr. R. J. Tillyard, and I 
refer it to the true Embioptera but of the independent 
suborder Epiembiodee. Among the fossils that I 
had occasion to study, I find, besides the species 
Tilyardembia biarmica n.g. et sp. with 1 and thin 
antenne and a tetragonal prothorax, also the species 
Tillyardembia ng. et sp. with flat 
antenne and the prothorax in the shape of an 
irregular rhomb. Thee forms differ from the modern 
Embioptera in the following features: (1) the males 
and females have homonomous wings; (2) the forelegs 
are of the grasping type without the inflated article of 
the tarsus with the spinning glands; (8) a large 
bivalve ovipositor ; Pii long dong ctt oulated arei. 
The length of the body of the Tillyardembia is 
12-15 mm. oui ur Paste edi ca 
described by Dr J. Tillyard, but differs from it 
in its dimensions, the size of the ovipositor and other 
featuree. 
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I believe that the ancestors of the whole group of 
Embiiod forme are the Protorthoptera belonging 
to the family of fBpa&nioderide*'. From these 
must have issued directly the Permian suborder 
Epiembiodea, then the Protembiaria, and later the 
present type which, Dr. R. J. Tillyard has pomted 
out, belong to the special suborder Euembiaria. 





Tillyordembia biarmica N.G. ET SP. ENLARGED. 
AOTUAL LEMOTE, 12 wx. 


Last I reoorded the existenoe of & new order 


. spec 

7 nov. gp. (length of the body ð mm., 
Sie WIRE i IO) INS robon anapod end 
er features shows that the mouth 
en cdi senta eubifie eis 
apparatus of the Homoptera ; the shape of the body 
and ita general appearance are of the type of 
Psocoptera. 





Parapsocidéum wuraliowm N.G. Er &P. ENLABGND. ÁCTUAL 
LENGTH OF THR WING, 4 MM. 


The newly found specimens of Psoooptera of the sub- 
order of 
existence of a su 
of insecta. Meu denial A P 
uralioum n.g. et sp. (Fig. 2) is very close to-the genus 
Psooidium described by Dr. R. J. Tillyard*, but the 
comparative study that I bave made of the imprints 
of insects belonging to the order of i ptera 
and the suborder of Permopsocida which I have in 
my possession induce me to doubt the correctness of 
the description by Dr. R. J. Tillyard of the chewing 
mouth o of the Poidium. The head of the 
insects of groupe is proboscis-shaped and carries, 
at the extremity, a sucking apparatus apparatus perfectly 
developed in the Hemipsocoptera and a little less 
developed in the Permopeocida. 

The order Isoptera (termites) has always been found 
in deposits not older than the Tertiary. In 1935 Dr. 
A.B. ee ee 
with that of the Protobla&ttoidea in his report to 
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the Russian Entomological Society, suggested that 
the termites are much more ancient. 


Fig. 8. 


Uralotermes permanumn N.G. BT SP. EXLARGND. AOTUAL 
LENGTH OF THA WING, 18 MM. 


I have found & wing imprint of 18 mm. length 
and 5 mm. width (see Fig. 3) which is much more 
perfect and more like (m ita venation) the wings of 
some present termites than those of many meeozoio 
termites. I have called that form Uralotermes 
permianum n.g. et sp. and consider it to belong to 
the true termites (order Isoptera). I believe that the 
above-mentioned conclusion supporte the theory of 
Dr. A. B. Martynov about the ancient origin of the 
termites. 

GEORGA ZALESSKY. 
Laboratory of Paleontology, 


University, 
Moscow. 
Bept. 19. 

1 Tillyard, B. J., “On the Affintties of two Interesting Youu! Insecta 
from the Upper RTT Franoe’’, Proc. Iana. 
Soe New South Wales, 43, pt. 1 (Maroh 101 be 

LIA Bii “Kansas Permian Insects The Family 

r Deaton or tee Ontiral Positions. Amer, J. Sot, 
[v] 16, No. 08 Deomnber 1928). 


è Tillyard, R J., “Kansas Permian Insecta. Part 18. The Order 
Embia”, "Amer. J. Bey, [v] 33, No. 106 (April 1937). 
* Handlirsch, A “Dio fowüen Insekten und die Phriogeme der 
rezenten Forman" (Leipaig, 1906-8). 
* PaHeontologle in “Sehroder’s Handbuch der 
Jintomologie"', y erae 1925). 
* Zalesaky, “Sur ND) aaa 
porn sen ise OR oni 0 $0 February 1 
T B. J., "Kansas Permian Insects. eia 
1 adr n. Ronda pads d eq 
* Tillyard, R. J “Kansas Permian Insecta. Part 8. The Order 
Oopeognatha"', Amer. J. Soi., [v] 11, No. 64 (April 1928). 


The Order 


Analytical Measurements of Ultracentrifugal Sedi- 
mentation 

BmuprwmNTATION in the ultracentrifuge has so far 
been followed quantitatively only by optical methods, 
depending upon the absorption or refraction of light 
by the substances studied. Even though they have 
been worked out to a high degree of accuracy, these 
methods for many important problems need to be 
supplemented by some procedure allowmg chemical 
testa to be performed in the same run. For example, 
in a mixture of an enxyme or an antibody with ite 
accompanying impurities, we do not know a priori 
the ionship between optical properties and the 
amount of active substance, and we cannot therefore 
definitely state which of the optically observed com- 
ponente in the mixture, if any, carries the 
As the amount of substances of this kind in most 
cases can be defined only by an action measured by 
analytical methods, their sedimentation should be 
computed from analysis i ui d 
ultracentrifugal cell. In this ry!,* and else- 
where’, several attempts have been made to take out 
samples of the ultracentrifuged solutions after con- 
cluding an t, but the arrangements have 
not been sufficiently perfect to allow quantitative 
application. 
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If we know the amount of substance above or 
below a oertain level in the cell before and after 
oentrifugation, the differenoe will give us the sedi- 
mentation velooity in much the same way as the 
migration velocity of an ion is calculated from a 
Hittorf transference t. In either case it 
is & necessary oondition that the concentration 
gradients at the ends of the ootumn of 
solution do not reach the level which separates the 
layers to be ae As the cells used in the Uppsala 
laboratory hold comparatively long éolumns of 
solution, this condition can easily be fulfilled. A 
simple deduction gives the following equation for the 
calculation of the sedimentation constant, s: 


l 2^ 
gy TL 


where w is the angular velocity, ¢ the time, A the 
change in amount of substance above or below the 
level at which the separation is made, z the distance 
of this level from the centre of rotation, g the croas- 
section ares of the cell at this level, and c, the original 
concentration of the solution. 

To avoid mixing the layers of the centrifuged solu- 
tion when stopping the rotor, and especially when 
pipetting out the samples, we have divided the 
contents of the cell into two parts (of about equal 
volume in the present construction) separated by a 
thin wall of bakelite with a large number of fine 
holes, supporting a piece of hardened filter paper. 
The sieve plate is made in one piece with the bakelite 
centre part of the cell. This arrangement effectively 
prevents mixing for a time sufficient to remove the 
cell and to pipette out the contents of the upper 
compartment and rinse it quantitatively. On the 
other hand, as optical observations indicate, an 
arrangement inolüding such a highly permeable 
membrane does not obstruct the free sedimentation. 
This is probably due to local convection at the 
membrane rapidly equalizing any small difference in 
roe ce O E EARS OTE 
of an accumulation of material just above or tion 
just below the wall. One must remember that 
density differences are multiplied enormously by the 
centrifugal foroe. 

The arrangement may, of course, be modifled in 
several ways according to the purpose of study ; one 
MU M 

here allows optical observa- 
tions to be made in the same experiment, which is a 
great advantage. 

The method should be of much value not only for 
the study of substances of specifo activity, as men- 
tioned above, but also for a number of other important 
problems. The sedimentation of substances of low 
molecular weight is dificult to observe optically, as 
the rapid diffusion preventa the boundary from leaving 
the meniscus completely, & circumstance without 
influence in the analytical ure described. 
Interesting possibilities are offered in the field of 
mixtures of substances of different chemical nature, 
like carbohydrates and ins. Separations for 
preparative purposes sed Soe iae ed by optical observations, 
should be poasible small quantities of material. 

We have made some experiments to 
demonstrate the possibilities of the method. A run 
with carbon monoxide — hæmoglobin of œ = 8-4 per 
cent concentration gave s = 3-6 x 107* by the 
method described, optical obeervation of 
the boundary migration (light absorption method) 
gave s = 3:56 x 10-1. (Both values uncorrected 
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for the concentration influenoe of the carbon 
monoxide—hsmoglobin itself.) A few experiments were 
made with a type I antipneumococcus horse serum. 
In the first run, the heaviest globulin. component 
observed was completely centrifuged out of the top 
compartment, as judged by optical observation. 
Analytical measurements accordmg to the method 
of Heidelberger, Sia and Kendall‘ showed that less 
than 1 per cent of the antibody originally present 
was left im the top compartment, whereas 92 per 
cent waa found in the bottom. (We are indebted to 
Dr. E. A. Kabat for making these analyses.) Centri- 
fuge runs of shorter duration, still leaving the fastest 
globulin boundary above the membrane, showed a 

increase in the analytically determined 
amount of antibody in the top layer. indicates 
that the antibody function is mainly connected with 
this heavy globulm component, in agreement with 
earlier findings*'. 


Chemistry, 
Uppeala.. 
PO aci a L-B., and Bvedberg, T, Biol. Bull, 71, 498 
* Heidelberger, M., Pedersen, K. O , and Tiseltus, À., NATURE, 136, 
165 (1936). 

3 Wyckoff, R. W. G., Science, 84, 201 (1986). 

Mra , XL, Bia, B. H. P., and Kendall, F H, J. Mep. Med , 
icon Herik, F., and Wyckoff, R. W. G., Science, 88, 002 





Absorption of Tri-brom Ethanol through the Skin 
Ix connexion with a study on absorption of various 


jrugs and chemicals through the intact skin of - 


different animals, an interesting observation was made 
in this laboratory, It was found that tri-brom 
pesadas ee ee 

mall animals as rats and mice and produces its 
shardoteristio narcotic effects. 
ron solution of tri-brom ethanol crystals (Win- 

&brop's) was made in 95 per cent ethyl alcohol. When 

ient amount of this solution was to the 
Fio white mios, db was initis abad: &nd the 
animals were anwsthetized within 15-80 minutes. 
The ansathesia lasted 2-8 hours, after which the 
animals recovered. When larger doses were 
ansethesia was followed by coma and death. The 
minimal quantity of 4 10 per cent solution of tri-brom 
athanol in 95 per cent ethyl alcohol required to 
anssthetize a mouse weighing 24 was 0-85 0.0. 
In control experiments with ethyl alcohol alone, no 
narcotic effect was produced, nor was the anesthesia 
described above due to absorption through the mouth. 
Inasmuch as tri-brom ethanol intended for clinical 
use is oambined with amylene hydrate, experimenta 
were also made with a 10 per cent solution of tri- 
brom ethanol together with 5 per cent of amylene 
hydrate in 05 per cent ethyl aloohol. The minimal 
jose of this mixture required to produce general 
ansethesia, when applied to the akin of mice averaging 
24 grams in weight, was 0-75 c.c. The effectiveness 
of this dose, which is smaller than that of 
tri-brom ethanol solution in aloohol alone, is obviously 
tue to the synergism produced by combination of 
mylene hydrate with the drug. 

Davip I. Maanr. 
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Production of Artificial Respiration by Rhythmic 
Stimulation of the Phrenic Nerves 

Ix & study of the effecta of drugs on respiration, 
the various methods used for the produotion of 
artificial respiration were found to be unsatisfactory. 
In an attempt to work out a suitable method for the 
work, it was found that the phrenio nerves when 
stimulated rhythmically would carry on respiration 
for hours and at the same time keep the animal in 
exceptionally good candition. 

The primary currents of two induction coils, in 
addition to being made and broken by their iter- 
rupter operated by the iron core, were closed and 
opened by a rotary contact. By means of an electric 
motor and rheostat, this contact was rotated slightly 
above the normal respiratory rate of the animal. 
Anssthetized rabbits were used. The phrenic nerve 
on each side of the neck was isolated just above its 
point of entrance into the chest and placed in a small - 
shielded electrode. Each electrode was connected 
with the secondary of one of the induction coils. By 
placing a sledge key in each of the primary circuita, 
the action of either the right or the left diaphragm 
could easily be demonstrated, while changes in the 
rate of the motor changed the respiratory rate. 

The method was found especially useful m experi- 
ments where hyperventilation was desired. It 
obviates the changes in circulation which result when 
the increased tracheal preesure method of artificial 
respiration is used. As cond in nervous tissue 
is poor immediately following decapitation, it was 
found necessary in this preparation to use another 
method of artificial respiration until the phrenica had 
sufficiently recovered. 

A farther study of the method with the view of 


extending ite T pii and improving the technique 
is being carried out 


R. A. WAUD. 
of Pharmacology, 
University of Western Ontario, 
London, Ontario. 


A Coloured Intermediate on Reduction of Vitamin B, 

A vaer distinct green yellowish oolour appears 
when vitamin B, (synthetic, I. G. Farben.) in & 
0-5—1 per cant solution, is reduced with hydrosulphite 
in the manner described m a previous note!. The 
intensity of the colour is highest at the begmning, 
declines with the declining rate of reaction and 
disappears at the end. The same transient green 
colour is observed when the vitamin is reduced with 
sinc dust in normal hydrochloric acid. 

Similar coloured intermediates have been observed 
on reduction of cozymase® and of nicotinic acidamide 
methyl iodide*. These compounds are considered as 
half-reduced pyridines corresponding to the semi- 
quinones of Michaelis‘. Therefore, it is suggestive to 
consider the coloured reduction product of vitamin B, 
as a half-reduoed thiaxole.' 

Farrz LirMANN. 

Biological Institute, 

Carlsberg Foundation, 


ee: 


1 Lipmann, NATURE, 188, 1097 (1986). 

* Adler, Hellstrom and v. Huler, Z. phynol. Chem., HR, 125 (1030). 

* Karrer and Benz, Helv. okim. Acta, 19, 1023 (1988). - 

t Miohacin, J.. Biol. Chem., 98, $11 (1931). 

5 Beo also Belenmayer, Hppreeht and v. Meyenburg, Hely, ekim. Acta, 
31, 661 (1937). 
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Constitution of the Poly-acids 


THe work of Keggin! has placed the constitution 
of the 12-heteropoly-acids, tea and 
metamolybdatee—for example, R,H[SiW,,0,].0q, 
R,[H,Mo,,0,,]-2q.—on a sure besis, and has indicated 
that the poly-acid anions may be regarded as oo- 
ordination structures, built up of polyhedra of oxygen 
ions in the manner first envisaged by Pauling’. The 
constitution of other groupe of poly-acids, for ex- 
ample, those with 9 or 11 MoO, or WO, for each 
molecule of hetero-acid, is still quite unknown, as 
also is that of the second main series of poly-acids— 
the 6-poly-acids, such as the 6-molybdo-periodates. 





These have hrtherto been regarded as satisfactorily 
expressed by the Rosenheim formula, Ry, «[ M*(.X O),], 
and there is good evidence that the central atom is, 
as shown, in 6-fold co-ordination. It may be pre- 
dicted, however, from Goldsehmidt's table of ionio 
radii, that the Mo*+ and W*+ ions must normally 
be found in 6-fold oo-ordination with oxygen, as they 
are in known oxide structures, such as the 12-poly- 
acid anions. This conception leads to a new structure 
for the 6-heteropoly-acids and the related para- 
molybdates and peratungstates. It may readily be 
seen that six MoO, octohedra may be so arranged, 
by sharing oorners with each of two neighbouring 
octohedra, that a hexagonal Mo,0,, annulus is built 
up. The central oavity of this structure is then the 
same size and shape as one of the MoO, octohedra, 
and can therefore accommodate another cation in 
the same 6-fold co-ordination (see Fig. 1). 

It is suggested that this is the structure of -the 
6-poly-acid anions. The similarity between the para- 
molybdates (and paratungstates) and the 6-hetero- 
poly-acids led to their formulation by Rosenheim as 
R,A,[H,(Mo0,),.].aq. Sturtevant? has recently shown 
that ammonium paramolybdate is co repre- 
sented by the older formula 3(NH,),0.7Mo0,.4H,0, 
or (NH,),[Mo,0,,].4H,0. The relation of this to the 
6-heteropoly-acids, for example, to R,[I(Mo,0,,)], is 
at once made clear if the paramolybdate is regarded 
as R,[Mo(Mo,O,,)], with the Mo,O,, structure built 
around & central MoO, octchedron in place of the 
IO, octohedron in the 6-molybdoperiodste. 

Moreover, if some hydrolytic process, such as 
[Mo(Mo,O,)T- + H,O = M0] + H,Mo0, 
H(MoO,)T- + 3H,O = [MoO.]- + HO, + H- 
may be postulated in solution, it is possible that 
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the grave discrepancies between the X-ray evidence 
and the considerable bulk of physico-chemica 
evidence as to the complexity of poly-acids in solutior 
might be removed. 

In the present state of the subject, a careful X-ray 
examination of the 6-poly-acids, including the para. 
molybdates and paratungstates, is urgently desirable 

J. Stuart ANDHRSON. 


London, 8.W.7. 
Bept. 28. 
! Keggtn, F. J., Proc. Roy. Soo, A, 144, 75 (1934). 
*Pauling, L., J. Amer. Chem, Soc., 51, 1010, 2868 (1029) 
* Sturtevant, J. H., J Amer. Chem. Soc., 6, 030 (1037) 
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Determination of the Relaxation Time for 
Vibrational Energy of Carbon Dioxide 


Dure the past year, we have made a sericea 
of measurements' on the absorption of sound 
in gases at ordinary and low temperatures. 
As is well known, such experiments are of great 
interest in connexion with the collision mechanism 
between molecules. These phenomena can also be 
studied by means of measurements on the dispersion 
af the velocity of sound. This method is followed by 
Eucken and his collaborators*. 

We investigated especially oxygen, carbon mon. 
oxide, hydrogen and nitrogen. On the other hand, 
Eucken has studied carbon dioxide and nitrous oxide, 
for the reason that for such gases the vibrational 
energy is great, so that dispersion measurements are 
easily made. Hence there was hitherto no immediate 
relationship between our measurements and those of 


the 





Recently we have made abeorption measurements 
on well purified carbon dioxide, so that a direct oom- 
parison is possible with the dispersion measurementa 
of Eucken. We have made measurements at 16-6? O. 
and —81-0? C. and have studied at each of these 


temperatures how the absorption of sound depends 
on pressure (frequency used, 304:4 ko.). e 
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The results of our measurements are represented 
in Fig. 1. From these experimental results the fol- 
lowing conclusions may be drawn : 

(1) When we calculate the relaxation time at one 

erb from the absorption coefficient A oam. 
(Knesernotation) at 16:6? O. and —31-0? O., we find 
Yates agno very woll with tho valu obi These 
with the values obtamed,by 
He finda from his recent measurements 

(8-27) x 10-4 se. ab 19-5? C. 

(2) The’ full lines of Fig. 1 represent the theo- 

ee a a e ee 
times (8:3) x 10-* and (13:3) x10 and by 

that the relaxation time for the transversal ion 

is the same as for the longitudinal vibration. We 

see that at —81:0? C. and at 16-6° C. (here only for a 

portion of the curve) the experimental values are on 

the theoretical curves. 

The dotted curves of Fig. 1 correspond to the 


classical abeorption. 

(3) ‘As under ae the experimental values at 
10-0? C. deviate from the theoretical curve in the 
region of small pressures. From the discussion of 
these deviations we have come to the conclusion 
that the i tal curve may be described by 
means of two relaxation times. An estimation of the 
second relaxation time gives as result (1:7) x 10-* seo. 
A possible lanation for this very small relaxation 
time is an influence of the rotations. On the other 
hand, & serious objection to such an explanation is 
that ab —31:0? no deviation is found. 

(4) Finally, it is necessary to direct attention, as 
was done by Eucken, to the fact that impurities of 
the order of & few parte per thousand have an 
excessive inftuence on this kind of phenomenon. We 
believe that such facta must have a great importance 
relative to chemical kinetics. 


The results of these experiments box slag with 
others will be published in a more comp form in 
Physica. 

Physical Laboratory, 

University of Louvain. 

Oct. 4. 


2 a and Mandens, P., Physics, 4, 207 (1037); 4, 


a Becker, A, DEPARA 210 aeo; 
$7, 285 sacks, i 
thas). H » arent and fü, B., rry 163 (1037). 


Infra-red Absorption of Carbon Disulphide 

Two points of considerable mterest in this spectrum 
have jusb come to light. da energie ee 
a comparison between the corresponding infra- 
frequencies of gaseous and liquid carbon disulphide, 
the two spectra have been carefully re-examined in 
this laboratory. Usmg & prism spectrometer, we have 
found that the band of gaseous carbon disulphide at 
11:4 u, previously supposed! to be a doublet with a 
maximal separation of 13 cm.-1, is really a triplet with 
884, 878, and 870 om~, 


A. VAN ITTEEBEEK. 
P. Mancina. 


maxima at 


branch. Up to the present this band has been assigned 
to Yr Yp t ib is difficult to mee how the triplet 
structure cen arise from such a combination. 

For information on the second point I am indebted 
to the kindnees of the Government Chemist, Dr. 
J. J. Fox, and his collaborator, Dr. A. E. Martin. 
Some time ago, Dr. Cassie and I* explored certain 
of the bands with & grating spectrometer, and 
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resolved the 4-61 u band into a doublet with maxima 
at 2175-3 and 2162-0 om.-!. Doubt was thrown upon 
the of our results by Sanderson’, who 
the work and found maxima at 2191-2 and 
2177-9 om.-!. The two observations are reconciled by 
the observations of Fox and Martin, who find all 
three peaks at 2190-2, 2177-1, and 2165-4 am.-!, and 
also obtain the rotational structure. The band has 
generally been assigned to the combination tone 
¥3+¥%,, but may arise in part from excited levels. It 
is remarkable that no evidence seams to have been 
found for the existence of the double doublets which 
are such a characteristic feature of the spectrum of 
With regard to the change of spectroscopic fre- 
qune baer oe n Dr. Angus and I have 
und : : 


fe ere ee eae 
O. R. Barrsy. 
Sir Wiliam Ramsay Laboratories of 
Inorganic and Physical Chemistry, 
University College, London. 
Oct. 8. 


1 Proc. Roy. Sec., A, 138, 250 (1931). 
1 Proc. Roy. Soc., A, 140, 605 (1033) 
* Phys. Rev., 80, 209 (1936). 


Colour Changes in Hippolyte varians 

Tum demonstration by Perkins! that colour changes 
in Palemonetes vulgaris were controlled by & hormone 
that originated in the eye-stalks has since been con- 
firmed and extended by & number of inveetigators 
(gee HAnstrom's* review). Gamble and Keeble? in 
their classic study of colour changes in Hippolyte 
were the first to describe a diurnal rhythm which 

under constant environmental conditions. 
pelos diurnal rhythms in "the pigmentary system 
of crustaceans have appeared. The two English inves- 
tigators interpreted the phenomena of crustacean 
metachrosis, according to the view of ohromatophoral 
activity prevalent at that time, as being dependent 
upon the nervous system. We reinvestigated the 
colour changes of Hippolyis to see whether the 
endocrinal control similar to that found in other 
crustaceans was present. 

It was found that extracts of crustacean eye-stalks 
(prepared form Leander serratus and from Hippolyte 
vorians) when injeoted into test Hippolyte were 
effective in causing concentration of the chromato- 
phores, accompanied by the diffusion of blue pigment 
mto the surrounding tissues. Normal individuals, 
when kept under normal day and night conditions, 
exhibit the diurnal rhythm of colour change described 
by Gamble and Keeble, becoming ‘“‘nooturnee” at 
night (the dark chromatophores concentrating to the 
punctate or stellate condition and the diffuse blue 
colour appearing in the tissues) and reverting to their 
original colours during the day. Individuals in which 
the retinas had been destroyed showed identical 
diurnal behaviour. Inasmuch as the presence of the 
crustacean eye-stalk hormone has been found neces- 
sary for concentration of the chromatophore pig- 
ments, we thought it might be possible to abolish the 
nocturnal colour by amputating both eye-stelks 
at their bases and thereby removing the source of the 
hormone. Gamble and Keeble had attempted to 
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render the eyes functionlees by crushmg the optio 
ganglia and by cutting off the eyes. We are able to 
confirm their resulta; individuals from which both 

had been removed were able to pass into 
the nocturnal colour phase. 

The persistence of the diurnal rhythm in such pre- 
parations bas been cited as proof of the existence 
elsewhere than in the eye-stalks of additional 
glandular tissue capable of ing the chromato- 
phorotropic hormone. We believe this behaviour can 
be explained differently. Gamble and Keeble reported 
that the drurnal rhythm persisted under constant 
external conditions. Thus, norma] as wel] as eyeless 
Hippolyte, regardleas of whether they were main- 
tained in constant illumination or in constant dark- 
nees, went into the nocturnal colour phase with 
approaching nightfall and reverted to their "diurnal" 
phase in the daytime. We have not been able to 
confirm these observations. Normal Hippolyte, 
individuals with the retinas ablated, and animals 
from which the eye-stelks had been removed always 
passed into the nocturnal phase when placed in 
darkness during the day. Microscopic examination of 
such individuals revealed the concentrated oondition 
of the red chromatophore pigment. Within ten 
minutes after removal to light (on a white back- 
ground) the nocturnal condition began to pass, the 
diffuse blue coloration having completely faded and 
the red chromatophores showing signs of pigment 


dispersion. Twenty to thirty minutes later the 
chromatophores had become dispersed and the 
animals were dark. 


The chromatophores of Hippolyte can respond 
direotly to light and to darkness, and the persistence 
under constant conditions is 
negatived by the resulta obtained from observations 
made during day and night on individuals main- 
tained in darkness. 

L. H. KrmmHors. 


Marine Biological Laboratory, J. H. Warsa. 


suggested : 
from the production eleotron-peirs by internal 
ion of B-r&ays, the Y-r&ym being thus recom- 
bination radiation. It seems le that the y-rays 
of polonium" may be due si ly to the production 
of electron-pairs by internal absorption of a-rays. 
My analysis’ of the absorption curve of this radiation 
quantum energies of (1:0 + 0-1) and 
(0-4 + 0-1) million electron volta, equal numbers 
of the two types (about 12 per million «-particles) 
being emitted. This is consistent with identifloation 
as recombination radiation, and the process is con- 
sistent with conservation of momentum and energy. 
If this interpretation is correct, all members of the 
radioactive series that emit a-particles should also 
emit y-rays of quantum energies 0:5 and 1-0 million 
electron volta, the intensity corresponding to a few 
quanta per million z- since the initial energy 
of all «-particles ia ient to produce pairs. Slater‘ 
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found, in the case of radon, that a weak y-radiation 
was emitted whatever the lining of the vessel contain- 
ing the gas. In the case of most of the other elementa, 
the detection of this relatively weak radiation would 
be difficult on account of the presence of dther, more 
intense, y-rays. 

It is conceivable that the radiation Slater found 
to be emitted when lead and tm are bombarded with 
radon a-particles is connected with the production 
of electron-paire, the absorption being 
consistent with this interpretation, and effective 
cross-section, 10-4 om.* (upper limit), being not 
inconsistent with the value 10>! am.* found by 

ion and Barber in the case of mercury bom- 

with radium E B-partiolee. This interpretation 
does not, however, offer any reasonable explanation 
of the absence of a similar effect when lead and tin 
are bombarded with polonium a- icles. 


- . C. WznsrHR. 
Physics Department, 
University of Queensland, 
Brisbane. 
Bept. 28. 
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The Function of Experiment 

puppies ee ee 
mental test of a theory of Nature is pedantic, Mr 
Whitrow would appear to be more extreme in his 
views than are most of the contributors to the 
symposium on physical science and philosophy’. 
Prof. Milne, for example, states that "the relevance 
of the theorems to Nature would require to be 
established by obeervation"*. When Mr. Whitrow 
persists in claiming the support of Galileo* on the 
grounds of his (Galileo’s) aa ee 
accept his own theories‘, displays an imperfect 
understanding of the nature of experimental demon- 
stration. 

A’ complete and self-contained experiment must 
do two things. eh see oe 

quantity for comparison with & 
dicted value, ana tk mes provide deus fom whisk 
we may calculate the likelihood that any observed 
discrepancy might be exceeded by chante. When 
the level of significance’ of the results is thus caloul- 
able from the experiment itself, we are each of us 
in.a position to interpret the experiment without 
appeal to authority, to reject it or to accept it 
according as we are difflcult or easy to satisfy. Other 
things being equal, a great number of experiments 
afforda e more pensitive, test of & theory -than does 


discrepancies 
tion. It is clear that without 
only one Cae aes yes 
error’. 

ow, ib may be that a series of experiments is 
too meagre to provide within iteelf an acceptable 
Heh ot ey eae vert ee 


accepting 
without test on no better grounds than that he 


customarily right ninety-five or ninety-nine times 
out of & hundred. The general acceptance ‘of this 
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assertion of his authority must depend upon the 
extent of his experience and his unquestionable 
integrity, of which he himself is the only competent 
judge. He must therefore aim at providing a high 
level of signifloance, even though he may upon 
occasion be justified `n not requiring it for his own 
satisfaction. 

It is not obvious why we should suppose that 


Galileo meant anything more profound than this. He: 


merely expsessed confidence in his own judgment, 
yet he made no assertion of authority but carried 
out the experiments which he would undoubtedly 
have demanded of others. It may be pomted out, 
in conclusion, that to one’s own theories 
without adequate test and without a long record of 
sound judgment is to plead guilty of a very human 
weakness. 
7 E. C. Onirps. 
School of iculture, 
a ceed 

1 NATURE, 1390, 1008 (1937). 
' NATURE, 130, 997 (1937). 
* NATURY, 148, 6406 (1937). 
1 yahte, W. O., NATURE, 140, 646 (1087). 
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Relation between Body Sire and Metabolism 
 Brxca 19035, work has been 


melanogaster during the first hours of the i 
period. The work has now been com and a 
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full account will shortly be ready for publication, 
For the moment, however, it may be said that 


differences in oxygen uptake per mgm. body weight 
originally found between the sexes and between the 
wild-iype and its mutant vestigial were later shown 
to be due to slight differences in the sizes of these 
animals; when these were eliminated by alteration 
of the culture conditions the metabolic differences 
also disappeared. By actual measurement of the 
surface area of pupaeria it was further shown that 
the surface area per mgm. decreased, with increasing 
pady aE A A a ee ae 

mgm. and that the oxygen consumption 

ace related to the surface area. 

Y thar work is in: preparation: which will düdioats 
whether this relationship can be extended to other 
groups of animals, and will also help, it is hoped, to 
establish the causal nature of the connexion between 
body size and metabolism. Results already obtained 
clearly show the necessity, in metabolism experiments 
on cold-blooded animals, of paying much more 
attention to body sixe than hitherto; it is possible 
that the latter may prove to have considerable 
importance in problems of an ecological nature. , 

Using surface area-as a standard, it is intended 
to investigate possible metabolio differences between 
the various species and races of Drosophila. 

O. ErLHNBY. 
Department of Zoology and 
Comparative Anatomy, 
University College, 
. Gower Street, W.O.1. 


Points from Foregoing Letters 


Ix&EGULAR echoes of radio waves reflected from 
heights between 100 km. and 300 km. indicate, 
according to T. L. Eckersley, the presence of ionic 
clouds or i ities in the i here. Since the 
effect is noticeable both day night, the sun 
cannot be responsible for this ionization, and it is 
suggested that the responsible agente might be small 
meteorites or high-speed particles from the stars. 

A. Tiselius, K. O. Pedersen and Prof. T. Svedberg 
describe a new procedure for the quantitative study 
of ultracentrifugal sedimentation. With a specially 
modified cell, the centrifuged solution is separated 
into two portions, each of which can be i 
Pipetted out and analysed. From the change in the 
amount of the sedimenting component im one of the 
layers the sedimentation constant oan be calculated. 
The method is of special importance in the study 
of substances like enzymes and antibodies, and may 
also be useful for measu ements on very slow sedi- 
menting molecules. 


Dr. D. I. Macht finds that tri-brom ethanol in ethyl 
alcohol solution is rapidly absorbed when applied to 
the skin of mice, and produces ita characteristic 
anesthetic effect. The presence of amylene hydrate 
in the solution helps to produce the narcosis more 
rapidly. 

Prof. R. A. Wa&ud reporte that he has been able 
to carry on artificial respiration in the rabbit by 
rhythmic stimulation of the phrenic nerves. 

The appearance of a transient -yellow 
colour on reduction eund hear ote ee 
by F. Lipmann, who assumes that it w due to the 
formatiqn of a semiquinone-like product. E 


From oonsiderations of atomic radii, Dr. J. 8. 
Anderson arrives at & possible structure for 6-poly- 
acids (such as the 6-molybdo-periodates). To account 
for discrepancies between the evidence obtained from 
X-ray investigations and from physico-chemical 
evidence he suggests that the 6-poly-acids may be 
hydrolysed in solution. 

The abeorption of sound m purified carbon dioxide 
gas at various pressures up to l atmosphere, and at 
temperatures of 16-6° and — 81? O., has been deter- 
mined by Prof. A. van Itterbeek and P. Mariéns. 
The authors calculate the relaxation time for the 
vibrational energy (of importance m connexion with 
the collision mechanism between molecules) and oom- 
pare the values obtained with those calculated from 
measurements of sound dispersion. Small amounts 
of impurities exert considerable influenoe. 

O. R. Bailey reporte that the infra-red absorption 
bands of carbon di hide at 11:4 and 4:6 4 have 
three components. 1 carbon disulphide is a 
non-polar substance, shifts m some of the absorption 
bands have been observed on passing from the 
gaseous to the liquid state. 

Drs. L. H. Kleinholz and J. H. Welsh confirm the 
fact that extracts of eye-stalks from the Crustacean 
Hyppolyte varians when injected into living specimens 
(which show diurnal change of colour) oe darken- 
ing due to diffusion of blue pigment. ey find, how- 
ever, that specimens which had their eye-stelks ro- 
moved and were kept in darkness, ed to light 
at all hours; hence they consider that light acts 
directly upon the eolour-produoing mechanism and 
not necessarily by a hormone. - 
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Research Items 


The Marnage of Osiris 


Iw & study of the origins and character of the 
Osirian ritual in Egyptian n, Mr. G. D. Horn- 
blower (Man, Oct. 1987) figures a sculptured scene. 
from the inner chamber attached to the Hall of 
Sukkur (Sokkaris) in the temple of Seti I at Abydos, 
which depicts the culminating soene of the great rite 
of the latter half of the month of Hathor, which in 
the Egyptian calendar is the last of the four months 
of the Nile te eee In the process of synthesizing the 
various local oulta of Egypt, Osiris came to be 
identified with the Nile flood (but not with the river), 
while Isis became Mother-Eerth, the flood appearing 
as a kind of hierogamy or sacred . The 
sculptured relief at Abydos puts Beti, the king, m 
special relation with the god at the supreme moment 
of the adventures in the myth of Osiris. Osiris is 
here seen lying as à mummy in the ''House of Sukkur’’, 
that is, the tomb. At his head is his sister-wife Iun. 
the Great Lady of Magic, who is engaged in calling 
her dead husband back to life, temporerily, for the 
purpose here revealed. For Isis, in accordance with 
the principle of early art, which depicts succeeding 
events in the same plane, is also shown in the form 
of & falcon, with her name inscribed by her, hovering 
over the body of Osiris, who, now resuscitated, is 
seen in the act of fecundating her. The rite is thus 
revealed as the solemnization of a sacred 
At the feet of Osiris, Horus, the falcon- stands 
protectively, and a falcon also shelters the head of 
Osiris. This is undoubtedly the outstanding rite of 
the Egyptian year. Other sacred marriages are 
known—of Amün-re at Thebes, in the ‘Festival of 
Opet", and of Horus and Hathor at Edfou. It 
appears that a sacred was & very carly 

institution which was adapted to Osiris on 
the establishment of his cult, the festival bemg 
observed concurrently in various Egyptian towns. 


Early Indian Sites in Virginia, U.S.A. 

AN examination has been made of a number of 
ancient Indian sites in the State of Virginia, U.8.A., 
by Mr. David I. Bushnell, jun. (Smithsonian Miscell. 
Colea., 96, 4). These sites have been discovered 
on the banks of the Rappahannock, beginning at 
Leedstown, an early colonial settlement some forty 
miles below the falls, and continuing up the valley. 
The finds—stone implements, poteherds, beads and 
clay pipes—are from the surface, and probably 
represent the midden material from village sites, 
which have been scattered by the plough. Further 
research by excavation is eminently desirable. When 
the English first explored the Rappahannock, they 
found many Algonquian (Nandtaughtacund) villages 
in this district, extendmg up to the large island 
below the falls near the present crty of Fredericks- 
burg. From this point, the territory extending weet- 
ward belonged to the Manahoac, a Siouan group 
constantly at enmity with the Algonquians. The 
finds of the present investigation vary in form and 
material, and obviously belong to several distinct 
periods of occupation. They prove that the tribes 
encountered by the-settlers were not the first to 


inhabit the country; and indeed it is evident not 
only that this area was occupied and re-occupied for 
centuries, but also that a part of the valley below 
the falls had been abandaned by the Algonquian 
tribes in 1608 when it was first visited by the lish. 
The occurrence of a beautiful Folsom point of the 
eastern type near the Millbank creek on the left bank 
represents an interesting problem, which requires 
further investigation in free that the evidence of 
stratification may be made available for the oan- 
sideration of the antiquity of man in the eastern 
State. Next in importance to the Folsom point are 
two axes found above Lamb Creek, which resemble a 
specimen found some years ago on the Rapidan. 
These may be earlier than the Algonquian occupa- 
tion. Argillite points and scrapers resemble those 
from the Delaware Valley, and may algo be pre- 
Algonquian. 


Breeding of Oysters in Tanks 
Ms. H. A. Cora has gone a long way towards 
solving the problem of oyster breeding in captivity 
for the improvement of the oyster industry ("' 
ments in the Breeding of Oysters (Ostrea edulis) in 
Tanks, with special reference to the Food of the Larva 
and Bpat. Mim. Agrio. Fish. Fish. Invest. Series 2, 
15, No. 4; 1986). His own experiments during 
1936 are particularly described, but these are a 
contmuation of the work of Dodgson and Sherwood 
from 1919 onwards. It was found in 1918 that a 
large amount of spat from oysters which had re- 
mained in the: tanks following some purification 
experiments had settled. The same occurred during 
the next two years, and in 1921 an attempt was 
made to repeat the spat collection on & much pr 
scalo with the view of possibly re 
natural beds. The results showed that food for EM 
young oysters, especially in the free-swimmmg stage, 
was all important, and laboratory experimenta were 
specially made to find & good micro-organism on 
which the free- larva could be fed. These 
experiments show that the only food which the 
oyster in ite free- existence i8 able to use 
is the naked flagellate, and that only the settled 
spat can feed on green cells surrounded by a cellulose 
or hemi-cellulose cell wall. The explanation put 
forward is that the slow penetration of enzymes 
through such a cell wall during the passage of food 
through the gut is possible in the spat, but in the 
larva where the passage is very rapid the cells pass 
through undigested. In the large-scale experiments 
where two tanks were used, one was provided with 
finely divided organic material and the second was 
used as & control, the result showing & much larger 
number of larve which settled in the tank so manured 
whilst the flagellates were also much more numerous. 
It is now possible to anticipate with some confidence 
& spat-fall of commercial value in the tanks, the 
rapid growth of such spat transferred to cages in the 
open water showing that the methods employed are 
effective. Good resulta are anticipated from further 
i ts in culturing on a large scale the naked 
flagellates for the food of the larvae. 
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‘Hmatic Cycles and Tree Growth 

PunrLrcATION No. 486 (1087) by the Carnegie 
nstibution of Washington contains & description by 
V. 8. Glock of the principles and methods of tree- 
ing analysis developed by Dr. A. E. Douglass, which 
nters very fully into tbe methods of sampling trees 
nd of reading and correlating the numbers and 
readths of the annual rings. A survey of ring breadths 
t different heights on the trunk of Pinus ponderosa, 
rhich exten even to observations on branches 
nd roots, supplies convincing evidence of the validity 
f theee ring measurements, and the analysis of the 
ofralanions between these observations and exam- 
vation of their value as climatic indicators show 
ow carefully and conservatively the new technique 
i being developed. Mr. G. A. Pearson, senior sylvi- 
alturist in the United States Forest Service, discusses 
he factors influencing the growth of trees, but there 
ave received more adequate treatment in many 
orestry publications; this volume will rather be 
onsulted for ita very full account of the technique 
eveloped in reading the ring breadths of trees and 
* applying such data to the discovery and analysis 
€ climatic cycles. 


jord Formation 


Taa coastal mountain belt of North-East Green- 
und affords ample evidence of a former considerable 
»:»-cover, and the extensive of fjords in that 
xgion provides scope for the study of the origin and 

t of fjords in relation to erosion processes. 
(r. N. E. Odell discusses this problem in a paper on 
ao Frans Joect Ford fein Gf North-Bast Groenland 
1 the Geographical Journal of August and September. 
. H. Bretz, in a former study of these fjords, con- 
dered thein to be stream-eroded valleys modified 
ad deepened by ice action, which would, he believes, 
e accentuated, during ice submergence, on a pre- 
iously eroded valley. This was also the view of 
. Nansen. Mr. Odell, on the other hand, considering 
1 detail the poesibilities of subglacial plucking, 
oubte the ability of the ice to do the work suggested. 
n ice-sheet covering a steep preglacial valley might 
oasibly have the motion for abrading, but 
‘ould be unlikely to acquire morame matter, without 
‘hich the scouring action would not occur. Mr. 
dell also shows that the disin ting effecta of 
asal freeze and thaw would ly be absent. 
m this and other evidence he imclines to the belief 
28t the greater part of the fjord formation of North- 
‘ast Greenland must be attributed to a period of 
ertial and emergence of the land surface 


azalts from the Carlsberg Ridge 


AN important contribution to the peed (ek. Rop of the 
oor of the Indian Ocean has appeared 
iW 


oln Murray Exped:, 1038-84, T No. 1, 
iritish Museum, 1837). Dr. J. D. H. Wiseman gives 
ky de descriptions and chemical analyses of 
Isberg Ridge rocks dredged from a depth of 

,886 metres. While mostly angular, same of the 
pecimens are rounded and have a coating of man- 
anese nodule material. Three of the rooks 
co oli -basalta; tbe other is hornblende- 
ite. Chemically, all are characterized by 

yw total iron, Boda and very low 
otash, and thus show spilitio affinities. The pos- 
bility that the unique alkali relations may depend 


. NATURE 


855 


on the action of sea-water is discussed, but it is 
concluded that they are much more probably an 
index to the nature of the magma. The 
rocks are chemically different from the Deccan traps 
and other Gondwanaland basalts, and there is strong 
evidence that they are of submarine origin and do 
not represent sunken remnants of any former land 
area, Apart from the very low potash contente, the 


Carle Ridge’ are comparable with 
average ts from the Atlantic and Pacific Oceans, 
all of which differ from the Plateau basaltic of 


the world in their lower iron contents. Dr. J. H. J. 
Poole has determined radium in the described 
i and finds the amounts preeent to be 
uniformly low, in which respect the rocks also differ 
systematically from the Deccan basalta. 


Deep-Focus Earthquakes in the: South-West Pacific 
Mx. R. 0. Hayes has recently made an in 
study of the distribution of normal and deep-focus 
in the south-west Pacifico (Bull. NZ. 
Dom. Obs. Wellington, No. 109, 601—701; 1987). The 
area, considered is bounded by the parallela 0° and 
50? 8. and the meridians 140° E. and 160° W., and, 
durmg the years 1918-84, contains the epioentres of 
87 deep-foous earthquakes, of which Mr. Hayes gives 
a valuable catalogue. These form 11 per oent of the 
total number of earthquakes recorded in the district. 
As & rule, the focal depths lie between 100 km. and 
200 km.; but, in an area of which the centre is in 
lat. 25? B., long. 176° E., depths of 500 km. or more 
were common, while normal earthquakes were almost 
absent. In the rone between 10? and 30? B., in which 
the deep-focus earthquakes were most numerous, the 
maximum- monthly number occurred in August. 


Atmospheric Pressure at Mauritius 


PusaLricATION No. 18 of the Royal Alfred Observa- 
tory, Mauritius, by M. Herchenroder, is entitled '"The 
Atmospheric Pressure at Mauritius’. It is a dis- 
cussion of fifty-six years’ continuous record of that 
variable at the obeervatory at Pamplemousees made 
with a Kew barograph recording photographically. 
Mean yearly values for each year from 1875 until 
1930 range from 1,008-70 mb. m 1916 to 1,010-82 mb. 
in 1880, the mean for the whole period being 
1,009°69 mb., and show a secular drift. Lf this drift 
is a'cyolioel variation, the period of 56 years is too 
short to determine its value directly, but it is held 
to be connected if not identioal with a long-period 
rainfall oscillation that seams to have completed one 
cycle between 1872 and 1928. Short-period oscilla- 
tions are superposed on the long-period oscillation, 
notably periods of nme and seventeen years. The 
annual variation is shown by plotting the means for 
each day of each month, and is composed mainly 
of & very well marked annual wave of 10 mb. 
amplitude with a minimum on February 9-10, which 
falls very nearly at the time of the maximum of the 
annual temperature wave. The diurnal variation is 
studied by means of harmonic analysis, and- this 
shows that by far the largest component is the 
‘12-hour cycle, the phase of which shifts slightly in 
the course of the year; that the next m importance 
is the 24-hour term (mean amplitude 0-394 mb. oom- 
pared with 0-958 mb. for the 12 hour); that the 
8-hour term, although ita amplitude is not more than 
a quarter of that of the 12-hour term even at the 
seasonal maximum of the 8-hour term in July, shows 
& large and remarkably systematic double annual 
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variation both of amplitude and of phase ; and lastly, 
that the small 6-hour term also shows a double 
seasonal variation but with phase reversed. The lunar 
daily variation is not determined here, having already 
been investigated for the forty years 1876-1915 by 
Chapman. 


Synthesis of Vitamin B, 


Taa structure previously proposed for vitamin B,, 
based on the identification and synthesis of several 
disintegration products (notably 4-methyl-5-beta- 
hydroxyethylthiaxole, 2 ,5-dimethyl- E eran Olena 
ine, 2-methyl-6-oxy- methylene sulphonic 
acid) and the establishment of the mode of hnkage 
of the two nuclei indicated by the presence of 

quaternary nitrogen in the molecule, has been oom- 
peo d. K. Cline, R. R. Williams and J. Finkel- 
stein (J. Amer. Ohem. Soc., 59, 1052 ; - 1987) by a 
synthesis of the vitamm by a method depending on 
the conversion of a 5-ethoxy-methyl-pyrimidine into 
the corresponding 5-halo methyl derivative. Diff- 
culties in obtaining e material were en- 
eountered. Ethyl sodioformyl-f-ethoxypropionate 
was condensed with acetamidine hydrochloride in 
Bickel with sodium, and the resulting 2-methyl-5- 
ethoxymethyl-6-oxypyrimidine liberated and sub- 
limed in high vacuum. This was converted into the 
corresponding  óhloropyrimidine with phosphorus 
oxychloride, and this into the ing amino- 
pyrimidine by heating under pressure with alooholic 
ammonia. By heating this with a solution of hydro- 
bromic acid m ial acetic acid, 2-methyl-5- 
bromomethyl-6-ammopyrimidine hydrobromide was 
obtained, and by heating this with 4methyl-5-p- 


Bead td DoSQUAL ened he Do 
The corresponding chloride hydrochloride was 


pared, and ita physiological activity one 


Structure of Carbon Suboxide 


ABOUT four years ago the structure of carbon 
suboxide (0,0,) was shown by the methods of 
electron diffraction to be most probebly lmear and 

trical. Evidence supporting this view was 
also derived from investigation of ite ultra-violet 
spectrum and, more recently, from its Raman 
spectrum. For a molecule possessing a centre of 


symmetry, spectroscopic selection rules forbid me 
of Raman-active fundamental 


appearance 
in the infra-red and vice versa. ge 
of Drs. R. O. Lord and A. Wright (J. Ohom. Phys 
5, 642; 1987) on the didi cod] speeteun da tharatone 
fall of interest. They find that Raman-active fre- 
quencies are not present in their spectrum and the 
Lhar aud aymimeny of the wnoleotle aro 107 
canvincingly proved. The modes of vibration of such 
a model consist of 4 non-degenerate (2 Raman-active, 
2 infra-red active) and 8 doubly degenerate (only 
' one of which is Raman-active) frequencies. By 
assuming the type of molecular force field, values 
of the frequencies can be calculated, and it is found 
that ane of the infre-red active funda- 
mental e one 
at about (200 em.-1). The other 
ue infra-red fondémeriel (v4), cannot at 
present be sasigned with certainty. From a oon- 
sideration of the allowed binary and ternary com- 
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bination tonee, there is strong indication that it 
value is 550 cm.-!, although another possible valu 
at 900 am.-! cannot be completely excluded. It i 
interesting to note that all the observed band 
can be sati interpreted on the basis o 
ve = 550 cm.-!, ee ee 
mental data on the infra-red spectrum, especiali 

between 2u and 7 between Ilu and 18p, am 
around 00 i mous he fomthoaniine: Beane the fio 
assignments can be made. 


Atomic Weight of Phosphorus 

Asrow has shown that phosphorus is a pur 
element, in the sense that ib is of one typ 
of atom only, of mas number 31. It has a negativ 
packing -fraction to — 5 x 10-*. 
the atomic weight eras hone should be lees tha’ 
81, especially as the factor for converting physica 
atomic weighta to chemical atomic weights on th 
scale O = 16 (1:00022) also acts in the eame direction 
Yet the mternati accepted value for th 
atomio weight of phosphorus is 81:02 ( O= 10). Th 
value calculated by Aston from mass -spectrography 
data is 80:078. H6nigschmid (Naturwiss., 25, 670 
1937) has recently carried out a careful chemice 
determination of the atomio weight of phoephoru 
using phosphorus oxychloride, POCI, The reti 
POCI,: 3Ag was determined by a nephelometri 
method, and the value obtained for the atomi 
weight was 30-978, in exact agreement with Aston’ 
result. 


Effect af Surface Treatment on Magnetic Permeability 


Dx a letter in Narunn of May 29, Dr. T. F. Wa 
gave particulars of results obtained in an investigatio 
on the permeability of nickel wire as affected by 
coating of 0-008 moh of electro-deposited coppa 
These showed that, as compared with the bare wir 
a value about 60 per cent higher could be obteine 
under the conditions described. The results of furth: 
tests on similar lines are now available (Enginee. 
Aug. 18), and bear out the idea which gave rise t 
the experiments. The dissymmetry of the molecules 
forces at and near the surface of the bare wire su; 
gested to Dr. Wall a corresponding diseymmetry « 
the magnetio forces, and his idea was that by ooatin 
the surface with a thin akin of non-magnetic mete 
this condition might, to some extent, be eliminate 
and that interesting information might be is 
thee ete Uae teen aoe te ee ie ae 
later tests have been made on wire of draw 
Armoo iron with coatings of oopper, ccu aD 
aluminium. While the uncoated wire gave a maximus 
permeability of 8,500, the figures reached with tk 
coated wires were: copper coating 8,600, nick. 
4,050, and aluminium 4,300. The effects are thus nc 
as striking as in the first tests, but from the ver 
marked increase obteined when nickel is coated wit 
copper—two metals standing next to each other i 
thé atomic number series—it is inferred that iro 
with a of manganese—two similarly place 
metals—may ue RUD en MIA MT 
SaaS S, This is now under in 
by the codthiods desaribed ed with the aii of Xa 
spectrograms of the boundary surface of the wi 
and the applied akin, and it is anticipated that i 
the resulte some light may be thrown on the behavior 
of manganese in the Heusler series of alloys an 
its influence in Hadfleld's non-magnetic mangane 
steel. 
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Origin of Oil 


Éric essi cus cos dub o Micron 
American Petroleum Institute have, during the 
sourse of sigpdies of source beds, amassed a wealth 
x data which may prove invaluable in the elucida- 
sion of the vexed problem of the origin of petroleum. 
Dr. P. D. Trask has made full use of this data, and 
n a recent (U.8. Department of the Interior, 
Prof. Paper 186—H) he explains inferences he has 
lrawn, and suggests that they are worthy of the 
ronsideration of geologists interested in the problem. 


the constitution of the organic matter of sedi- 

menta. 

The main source of original organio matter is 
plant life which serves as food to the animal 

ifo oF the bod: On being taken im as food, part of 

ihe plankton is assimilated in the tissues of the 

yonsuming organism, part ia excreted as waste, and 


de radius pa oie ino® cf alia 


speaking, 
his forms the organic constituents of sedimenta. 
After burial, this residue is associated with little if 
wny free oxygen and, therefore, is unlikely to undergo 
muoh further alteration. 
The average composition of marine plankton is 
y 24 per cent protem, 8 per cent fat, 
78 per cent carbohydrates and other non-nitrogenous 
mibetanoes. The composition of the organic oonsti- 
par pant ee a iy ar enn waa c ad 
ee ee ee ee ee 


bohydrates and other compounds. In ancient 
‘arisolidatod sedBinenis. cesuertiona abb sabout 37 


organic constituents of sediments only in quantities 
of 1 per cent or leas is a major souroe of oil. Cellulose 
is discredited on this count, since it is ordinarily 
found in recent sediments in amounts of l per cent 
or leas. Other carbohydrates such as hemicellulose, 
starches and sugars, are found in equally small 
quantities and are accordingly discounted. 
Proteins, since they form approximately 40 per 
BE ef the onancin noster Gf Poonht scdisüenós anil 
27 per oent of that of lithifled sediments, are possible 
sources of oil. The proteins in sediments, however, 
differ considerably from proteins of the original plank- 
ton whence they are derived. Simple protems are 
present in recent sediments in such amall quantities 
as to preclude their consideration as source materials. 
Fats, though believed by many to be the chief 


-sources of petroleum, are poesibly nob so, partly 


because they are present in insufficient quantity, and 
partly because they are im character 


remaining per 
ible for the formation of 
inb of facb an unassimilable residue 


equilibrium 
of liquid hydrocarbons. These in turn might dissolve 
organic substances, and the resulting organic oonsti- 
tuente in solution might react upon one another in 
order to reach a state of Repeated 
read] of this character might possibly result 
in the formation of petroleum. 

Tp substantiate this hypothesis, however, detailed 
investigations of the chemical nature of the organic 
constituents of sediments are essential. Conclusions 
may then be reached as to the particular type of 
organic material likely to be transformed into oil by 
chemical reactions of the type envisaged. 


Studies of Metals and Alloys 


the papers read or taken as read at the Autumn 

Meeting of the Institute of Metals at Sheffield 
m September 6-9, the following short abstracts of 
tome of the more generally intereeting will give an 
adication of the widely varying fields of research 
sonsidered. 

In view of the engineering importance of alloys, 
oth ferrous and non-ferrous, which consist of two 
shases of appreciably different hardnesses and of 
aclusions in metals generally, a paper by Hermann 
Jnokel, on the deformation of the macrostructure of 
ome two-phase alloys by oold-rolling, is welcome. 
\Ithough® this is but the first stage in the oon- 


sideration of the subject, the paper gives much 
interesting data, and cannot fail to arouse the interest 
of metallographers generally. ] 

Inverse segregation, that is, the segregation of 
components in an alloy in the reverse direction to 
that which would normally be expected, is a matter 
of both academic and practical importance. N. B. 
Vaughan contributes a general review of the present 
position, together with an extensive bibliography 
which will be widely appreciated. 

The transformation which occurs at a tempere- 
tare of about 470° O. in the B-brasms and which has 
been known now for some forty years, is dealt with 
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in a paper by O. Sykes and H. Wilkinson. The 
work of Bragg and Williams which attributed the 
transformation to & change from disorder to order 
in the lattioe is now generally accepted. The present 
paper provides data which oonfirm this view, and 
te a most valuable contribution to our know- 
lios of this and. penila changes in other metallic 
alloys. ` 
of the volume changes which ocour during the 
hardening of a dental amalgam provide ample 
justification for two papers by Dr. Marie L. V. 
Gayler on the constitution of the alloys of silver, 
tin and mercury and on dental amalgams. The 
author concludes that the changes taking place on 
the setting of such an amalgam are to be attributed 
to complex reactions which probably do not proceed 
to completion and which may be briefly summed 
up as: 


(1) Ag Sn + Hg — PB: + Yı 
(2) By *tY: BÀ +11 + Ye 


No lanation for the marked contraction or 
expansion which oocurs is obtainable from X-ray 
analysis, but the former is ascribed to the formation 
of a solid solution of mercury in Ag,&8n. 

In view of the enormous amount of galvanized 
iron and steel now used, a critical paper by 
L. Kenworthy on the oda of testing xino coatings 
will arouse wide interest. The value of such proteo- 
tive on iron &nd steel depends on the average 
weight, the uniformity, structure and porosity, and 
under these four headings the various methods which 
are actually in use, or which have been proposed, 
are described, together with their respective advan- 
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tages and limitations, and, in certain cases, witl 
modifications. 

The determination of alumina in metallic aluminiun 
is & matter of very difficulty, and a paper b: 
G. B. Brooke and A. G. Waddington makes a eub 
stantial contribution in this difficult fleld of metal 
lurgical analysis. A method is described which ha 
proved superior to any yet proposed for determinin, 
alumina in granulated aluminium dross. The com 
plete separation of the metal by volatilifation as th 
chloride in pure hydrogen chloride and 
conversion to oxide allows the metallic content to b« 
accurately determined. 

It was observed by Hopkinson in 1905 that stresse 
greatly exceeding the normally accepted values a 
the tensile strength could be applied to iron anc 
copper wire for very short intervals of time withou 
rupture, and this is now generally believed to holc 
for all the more common engineering materials 
D. W. Ginns describes a in which sample 
of metals have been broken in 0-006 seo., the yielc 
point being attained in 0-001 seo. It is shown thai 


ductility. As a 


forthe ald point were 28°3 tou por puao ind 
and 37 tons per square inch 0. T 


The California Sardine and its Fishery 


HE California sardine (Sardinops carulea) is 


ceught by small motor-boats using purse-semes 
and round-haul neta with large bunts, called 
‘lamparas’. The fishery takes place in autumn and 
winter. The California State Vrinherioe Laboratory 
has recently added two more papers to the series of 
studies of this fishery. 

The first paper (“Interseasonal and Intraseasonal 
Changes in the Size of the California Sardine (Sar- 
dinops casrulea)’’. By Frances N. Clark. Contribution 
No. 150 from the California State Fisheries Labora- 
tory) deals with the results of the biometrical investi- 
gations which have been carried on by the staff of the 
State Fisheries Laboratory during the last sixteen 
years. The sutumn fishery is of adolescent fish which 
will spawn for the first time in the following spring, 
Eu OF Ane DENS Ered ent our: In the 
winter fishery ung fishes continue to be 

t Dat te bull ob tho atah made tp of fuot 
in their fifth to tenth spawning seasons. 

Unusually successful year classes occur at irregular 
intervals : the study of their alfest upon the length 
frequency polygons of the autumn fishery indicates 
that the adolescent fishes form a higher proportion 
of the catches in the southern part of the area (San 


Pedro—San Diego) than farther north off Monterey anc 
San Francisco. These large year classes may bx 
detected in the winter fisheries for six or more seasons 
The author points out that the autumn fishery draw 
upon three or four year groups only, as against the eigh 
or ten year groupe present during the winter fishing 
From the fact that the large year groupe of 1929—8( 
and 1988-84 lost their dominance in the catches mort 
rapidly than the year groups of 1919-20, 1922-2! 
and 1925—26, the conclusion is drawn that there is t 
considerable over-fishing of the young fish, and tha 
a serious reduction of the sardine population mus 
be the result. 

[ns peana] eee eee KURIER 
that the young fishes are to be found off the so 
coast of California, and that as they grow older the: 
tend to move farther north after each spring’ 
spawning, so that the oldest fishes inhabit the mos 
northerly part of the range. These old fishes mov 
southward to the spawning grounds. 

The fishing grounds of the Californian sardin 
boats are briefly reviewed in a separate paper (“Fish 

ing Localities for the California Sardine, Sardinop 
ating 1928-1986”. By Frances N. Clark. Con 
tribution No. 158 from the California State*Fisherie 
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Laboratory). In Central Califorma practically no 
catches are made outaide the 100-fathom line. Off 
Monterey, where the continental shelf is narrow, 81 
per oent of the catch of sardines is taken within five 
miles of the coast. The shelf is wider off San Francisco, 
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and correspondingly more catches are made at greater 
distances from the shore. In southern California, 
where the 100-fathom line is close to the shore, the 
fish appear to be concentrated along the steep slope, 
which ‘drops rapidly to 500 fathoms. 


Lubrication and Lubricants * 


INDUSTRIAL APPLICATIONS 

The third of papers is concerned with 
industrial applications of lubricants. Catterall and 
Maitland survey the use of grease in a number of 
diverse applicationg, and several papers reveal the 
extent to which this form of lubricant is being used. 
Although, as mentioned by , lubrication by 
&n.oil mist would be ideal for , roller and needle 
bearings, they are moet commonly lubricated with 
grease, because grease remains in the housing and 
affords protection against dust and moisture, which 


Water-grease emulsions are used in drawing steel 
tubes (Catterall and Maitland). In the similar opera- 
tion of cold pressing sheet steel, high pressures are 
encountered, and Arrowsmith reviews the desirable 
qualities of the lubricant, film strength, appropriate 
friction, ease of ing and of removal, eto.; & 
fatty oil emulsion containing chalk powder i generally 
used. High pressures also oocur in wire-drawing, and 
states that the lubricant used in dry 


pressure lubricants as regards composition and the 
behaviour in various I machines, and the 
problems presented by the need for stability, absence 
of corrosion, eto. ; he refers to future trends and the 
need for more research, emphasizing the important 
affect this work on additions to lubricants is having 
on lubrication generally. Evans gives resulta of testa 
in the Almen machine on various oils and greases, 
and of & number of pure organic compounds in small 
proportion in mineral oil. Clayton describes the 
ior behaviour of extreme preasure oils over 
other gear oils in the 4-ball apparatus, not only in 
breakdown load and wear, but also in the time to 
recovery from seixure. 
Parker writes on the lubrication of bearings of 
ight mechaniams in which the oils sometimes cannot 
oe renewed during the life of the mechaniam. High 
oilmess’ has thus been as important, and 
lolphin and porpoise jaw oild have bean used; on 
e *Continusd from page 810. 
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account of the oxidation and ing of these oils, 
however, mineral oils are now being tried. Stott and 
Shotter agree that the pivot and cupped-jewel 
bearing can run well for a time without lubricant, 
but that oil is neceasary for prolonged running at 
low friction, one of the important functions of the 
oil being to carry in suspension the iron oxide formed 
at the oontact under the extremely high local 


preesures. 
Hogan, also Nixon and Jackson, describe the 
difficult problem of lubricating wire ropes; two 
functions are required of the lubricant : (1) to prevent 
corrosion ; (2) to reduce the friction and prevent 
seizure of the wires, which make contact with each 


~ PROPERTIES AND TESTING 

The fourth group of papers concerns properties and 
testing and is of especial interest. In connexion with 
lubrication, Adam and K; o8 review 
surface phenomena and the function of the adsorbed 
boundary layer in protecting the metals from cohesive 
contact. Kyropoulos favours internal molecular 
mobility rather than elasticity as the explanation of 
the efficacy of long molecules ; also he reasons that 
the lattice forces of the adsorbing surface ultimately 
control the lateral packmg of the molecules of the 
boundary layer, thus accounting for the surviving 
influence of the surface at distances exceeding the 

range of the original surface forces. 
Finch and Zahoorbux describe ther work on 
electron diffraction to show orientation of surface 


in equivalent 
oleic acid content. Examination of an oil before and 
after ing it over metal balls, through filter paper, 
eto., shows the adsorption of active molecules at the 
surfaces. Miss Nottage resulta of statio 
friction testa with fatty acid and wax additions to 
oils, revealing the effect of atmosphere and adsorbing 
surface. Fogg describes kinetio friction teats with an 
oscillating bearing machine ; he oonsiders that true 


‘boundary friction is obtained below 8 cycles per 


minute. 

Surface finish in relation to the boundary layer is 
mentioned in a number of papers. Bowden refers to 
the high temperatures found at sliding contacts; 
with Leben he shows that sliding is a discontinuous 
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proces, and that when slip occurs there ia & mo- 
mentary jump in tem . Blok works out the 
ee ee eee 

oases. Neely describes simultaneous friction and 
wear measurements and shows that the wear-reducing 
value of addition agents may be quite different in 
degree and sometimes in direction from the friction- 
reducing value. Brownsdon, Southcombe, Wells and 
Waters, Clayton and van der Minne report breakdown 
loads and wear under relatively severe conditions, 
eee nd of information relating to 'oilinees' 


; it appears that the good 
qualities of extreme pressure oils can only be brought 
high pressure and speed, leading to high 
temperature. 

In the papers dealmg with viscosity, that by Groff 
explains the use of a chart for the graphical solution 
of a number of viscosity-temperature problems. 
Geniease describes the kinematic viscosity measuring 
equipment which bas been adopted by the American 
Society for Testing Materials, and the new viscosity- 
temperature chart. Barr describes viscometer beth 
arrangements for high temperatures, and suggests & 
new empirical formula for expreasing viscosity- 
temperature relationship. Suge gives an scoount of 
his methods and resulte of measurement of viscosity 
up to high temperature and pressure ; he finds that 
the V pelis ek ius a 
compressibility is constant, and measures the 
thermal Bona iy of oils. Bradford and Vande- 
grift quote Dow’s resulta on the effect of pressure on 
the viscosity of mineral oils. 

Ce ee 
of oils, Andrews that the rate of seperation of 
water-in-oil emulsion is a good guide to the condition 
of & turbine oil in service. Moerbeek is critical of the 


Recent Advances 


ANY useful reviews are contained withm the 

pages of vol. 5 of the Horticultural Education 
Associatian’s yearbook for 1937 ‘Scientific Horti- 
culture” (Pp. 196+xxxii, 8s. 6d. net, from the Hon. 
Editor, 8. E. Agric. Coll., Wye, Kent), which constitute 
a welcome channel for the distribution of knowledge 
from the research worker to the teagher of horticulture. 
“Some Recent American Work on the Copper 
Fungicides" is described by Mr. R. W. Marsh ; Prof. 
Stoughton contributes ‘‘A Review of the Problem of 
Bud Dormancy”. Dr. O. N. Purvis discusses recent 
Dutch reeearch on the temperature requirements of 
hyacinths, and Dr. Meirion Thomas has a paper on 
“Plant Hormones and Their Possible Importance in 
rad geen ahd Dr. F. Kidd and Dr. G. West show 

a Las destined for long-period gas storage 
should picked within a fortnight of the ‘climacteric 
phase’. This is the time when growth in size of the 
Se oe a a a era eae 

pa Mat onun Peann P ci a T 
ib on ite stalk. The late Dr. W. Maldwyn Davies 
describes the results of his experiments on factors 
which affect the distribution of virus-transmitting 
aphids, particularly Myzus persics. Winged indi- 
viduals of this ies fly readily when the tem- 
perature reaches 05? F. Increasing humidity deters 
the movement of winged aphids, and flight ceases 
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many oxidation tests for internal combustion engine 
oils on account of the t between their 
results and the lack of correlation with i 
behaviour; he is pessimistic as to their ultimate 
capability of predicting the behaviour of oils in 
engines. Mardles and Ramsbottom provide extensive 
resulta on the oxidation of oils with Magic cat 
peratures, time and method of oxidation. 
End Heaton. friding that guzining aoak whan 
engine knocking occurs and that nitroges oxides are 
formed particularly under these conditions, have 
Investigated the connexion between the two ; they 
poe ene ee even in small ion, 
have & mar catalytic effect on oxidation, and 
suggest that this may be one of the factors leading 
to lack of correlation between laboratory and engine 
testa. Moutte, Dixmier and Lion find that they get 
improved correlation by first oxidizing the oil at low 
temperature and then subjecting it to high’ tem- 
perature. Evans and Kelman have found that soaps 
such as tin oleate can inhibit the catalytic effect of 
optimum proportions of tin and chromium oleates 
for an engine oil. 

The time has certainly not yet arrived when the 
principles of lubrication can be said to be satis- 
factorily established on a scientific basis: clearly, 
much additional and carefully oo-ordinated research 
of a really critical nature must be carried out. 
Nevertheless, progress has been made and certain 
underlying physico-chemical concepts 
The papers contributed to this genàral discussion 
form sn wexrade Tovi DE the Proen pobio 
and their detailed study is -to all 
interested in the theory and practice of lubrication 
and lubricants. 

H. J.Q. 


in Horticulture 

oompletely when the wind velocity rises above four 
miles per hour. Dr. T. Whitehead has correlated this 
knowledge with & survey of distriote in North Walee 
which are suitable for the growth of virus-free seed 
potatoes. 

Messrs. B. S. Furneaux and W. G. Kent have 
investigated a malady of fruit trees known as the 
‘death’. This is due to the suffocation of roote by 
rise of the water-table after planting in a dry period, 
whilst wind-rocking of newly planted trees is often e& 
contributory cause. Research work in at the 
John Innes Horticultural Institution is reviewed by 
Mr. W. J. O. Lawrence, and at the Bt. Ives Research 
Station by Mr. R. B. Dawson, who also contributes 
& paper on the routine of lawns. Dr. 
W. Q. Ogg discusses the reclamation of peat land and 
the utilization of peat as a mulch, as a potting 
medium, and as & source of organic matter for garden 
soils. Prof. G. W. Robinson discusses more genera? 
problems of horticultural soils. 

Papers dealing with practical topiœ also appear in 
the volume. 


CHESHUNT RESEARCH STATION 
The _twenty-seoond annual report, for 1986, of ths 
and Research Station spanaored by th 
Nursery and Market Garden Industries’ Developmen 
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Society, Limited, at Turner's Hill, Cheshunt, Herts, 
shows that much work is being directed towards the 

tin of tomatoes. The director, 
Dr. W. F. Bewley, and Mr. J. Harnett, have investi- 
gated the condition of tomatoes upon arrival at the 


wholesale markets in many peris of and 
much information has been made available for 
Manurial and trials have 


growers. crop- 
been continued, and a method 2 ee E 
ee er ead ai A eee 
earlier and enhanced quality. heating, 
applied after two bottom trusses have set, gives 
& greater yield than ihe use of continuous ground 
The Station now & mushroom house, 
lisse aa eene Dama made To Guderstad the 
cultural requirements of this plant, and where the 
incidence of pesta, and the a of undesired 
fungi, oan be studied and controlled. A truffle fungus, 
Peeudobalsamia miorospora, has been described as a 
new invader of mushroom beds. Several new fungal 
ereare S OTE lanta have been described. 
intocosims metfiod GPtosting für Iho pressuse 
Saeed Cis vm Lehrern nae Di 
been evolved. This virus is tolerant of 
oxidation, and it is difficulb to inoculate such hoste 
as tobacco or tomato with it. A dilute solution of 
sodium sulphite, acting as a reducing agent, allows 
such inoculations to be performed with ease. The 
occurrence of the eelworm Anguillulina dipsact upon 
the tomato has been recorded, and the marking of 
tomato fruits with circular rings is shown to be the 
result of drops of water containing Botrytis spores. 


LoNc AsHTON RESEARCH STATION 


The annual rt of the and Horti- 
cultural Station at Ashton, Bristol, 
for 19386, sets forth the resulta of a number of in- 
vestigations which are practical in their 
outlook. A new section deals with soil Dr. 
T. Wallace has described the soils in the Vale of 
Evesham, in their relation to fruit and vegetable 
crope, and Dr. D. A. Osmond has studied the more 
intensive problem of the Station’s pedology. Mr. 
G. T. Spmks reports work in progrees o 
unc anis o apri Eee ce. Needs 
and on clone rootstocks. 

Drs. T. Swarbrick and W. E. Berry have oarried 
out yield trials with various black currant varieties 
in ion to the system of adopted. They 
sive dip erai cedi ne bard craton reckons 
the crop in every case. The same two 
workers have also mquired mto the incidence and 
spread of the virus disease of black currants known 


as ‘reversion’. indicate & correlation between 
the a of big bud, caused by & gall mite, 
and virus, though big buds have never been 


observed before the symptoms of reversion, on the 
sameo bush. This raises possibility that the gall 
mites may be present upon a bush for some time, m 
numbers sufficient to transmit reversion, but in- 
sufficient to produce & gall. 
Dr. H. Q: H. Kearns, Mr. R. W. Marsh, Dr. H. 
e a r ee of 
pepers upon the control of pesta and diseases by 
spray! A third report on the use of 
washes is given, and hite lye has been 
used as an emulsifier. Dr. C. L. Walton shows that 
a type of parsnip canker is caused by the eelworm 
Angùilulina dipsaot, which can also induce similar 
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symptoms on onions, and in oollaboration with 
Meers. L. Ogilvie and C. J. Hickman, a study of the 
effeot of fertilizers on potato ‘sickness’ 
has been made. The eelworm, Heterodera Schachin, 
which causes the trouble, evidently interferes with 
the nitrogenous metaboliam of the potato, and the 
yield of tubers on ‘sick’ land can be increased by the 
application of nitrogenous manures. 

Mr. P. T. H. Pickford reviews tbe cider-making 
trials during the year, and Mr. Vernon L. B. Charley 
contributes two papers upon principles involved in 
the manufacture of fruit Juice syrups. This work is 
of importance in providing & new and steady market 
for various fruits, and should help materially in the 
economic of the variable 
yield of home-produced fruit. A study of the dormant 
buds of the cricket-bat willow, as they affect the 
wood, has been made by Mr. H. P. Hutchinson, who 
also inquires into the effect of lateral branches upon 
the production of seta in this species of willow. 


CULTURE OF AMARYLLIDS 
the title Herbertia for ite third, and all subsequent 
year-books. This is to honour the pioneer work of 
William Herbert, whose published work on the 
Amaryllidacesa in 1837. Vol. 8 (Pp. 161, 
from the editor, Dr. Hamilton P. Traub, Mira Flores, 
Orlando, Florida, U.S.A., 1930) is dedicated to 
Worsley, whose contributions to the 
dna awl rae re berate in & short 
iation by Lord Aberoonway, president of the 
Havyal Horticultural Society af England. The botanist 
will find much of interest in the volume, particularly 
in the sections dealing with the physiology of repro- 


Peet owes M eae propagation in 
Me d ah “The Propagation of Zephyranthes 
nder- and Over-Feeding" by Dr. Hamilton 
p trash end A. R Hughes, provides a weloome 
introduction to the effect of soil nutrients upon 
propagation by bulbils. I. W. Heaton describes the 
propagation of amaryllids by destruction of the 
terminal bud, and Wyndham Hayward gives a 
method for propagating Lycoris by basal incisions. 
Dr. Traub has a further paper on ‘Growth Responses 
Following Stem Cuttage of llids". 
The most widely interesting contributions in the 
section on genetics and breeding are, perhaps, those 
Map Suus eel E It has only 
bean ne e acum Pone e 
varieties as overlapped each other jn thar dines 
flowering. TU te es o Dol c ee 
ies for a considerable time. Miss Norma 
eiffar has shown that the beat conditions for storage 
are provided by a temperature of 10°C. with & 
relative humidity of 35-50 per oent. Dr. Traub 
shows how such a humidity can be preserved in an 
enclosed space by means of saturated solutions of 
various salts. Dr. A. B. Stout has an article on the 
evaluation of horticultural clones of day lilies, and 


Tha adokien on: soko description includes three 
papers on colour photography, and the colour charta 
of ‘Fischer and the Royal Horticultural Society are 
discussed. 
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Science News a Century Ago 


Captain Back's Voyage in H.M.S. Terror 

AT the opening meetmg of the seesion of the 
Royal Geographical Society on November 18, 1837, 
many interested in Arctic exploration assembled to 
hear Captain (afterwards Admiral Sir) George Back 


(1796-1878) give an account of his voyage in the ` 


Terror, made at the instance of the Society with the 
object of furthering knowledge of the North-West. 
Leaving England in June 1886, he passed through 
the Hudson Strait and shortly afterwards in exoep- 
tional circumstances was beset in the ice off South- 
ampton Island. of his experiences off the 
Island he said: e frost-amoke that allured us 
vanished as we drew near, and the dark lanes of 
water from which it originated closed firmly, to the 
utter impossibility of proceeding one yard farther. 
Left, therefore, to the influence of eventa, we were 
borne backwards and forwards, according to the 
eooentrio movements of the ice, crowding sail when 
the least crack showed a probability of an opening, 
or with the aid of saws, axes and ice anchors, working 
a few paces, until the most closely packed ice 
arrested our progress twelve miles from Cape Bylot, 
when only fifteen more would have ensured a safe 
wintering place in Duke of York’s Bay.” 

The ship remained fixed in the ice from September 
1886 until June 1887, when owing to the 
done to her it was necessary to return home. On the 
way home she leaked so much as to need incessant 
pumpi and to secure the ship, said Back, ‘we 
were obli to strap her together with the stream 
chain cable... ." The Terror arrived back in Lough 
Swilly on September 8, 1837. 


The Royal Society’s New Barometer 


Ox November 16, 1837, Francis Baily read a com- 
munication to the Royal Society, entitled ‘“Descrip- 
tion of a new Barometer recently fixed up m the 
Apartments of the Royal Society ; with remarks on 
the mode hitherto pursued at various periods, and 
an account of that which is now adopted, for correct- 
ing the observed height of the mercury in the Society’s 
Barometers’. In the course of his paper, Baily 
referred to the height of the Bociety’s barometer 
above the mean level of the sea, about which there 
appears to have been some uncertainty. Thus prior 
to 1828 the cistern of the barometer is said to have 
been 81 ft. above the level of low-water spring tides 
at Somerset House, but without any mformation 
how this was connected with the sea. From 1828 
until 1825 inclusive, it was said to have been 100 ft. 
above the same level, and from 1826 until 1886 
inclusive the height is said to have been 88 ft. 24 in. 
above a fixed mark on Waterloo Bridge or above the 
mean level of the sea (presumed about 95 ft.). The 
discordance between the 81 ft. and the 100 ft. was 
accounted for in as much as the old barometer prior 
to 1828 was fixed in the Council room while the 
Daniell barometer of 1822 was fixed in the closet 
adjoining the library on the floor above the Council 
room. With respect to the mark on Waterloo 
Bridge, the reference level was the surface of the 
granite pedestal at the base af the columns at the 
north abutment, of the bridge and on the eastern 
side, a reference point ''more durable, and more 
convenient than any mark that could have been 
inscribed by hands". 
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Taylor's Scientific Memoirs 


Ox November 18, 1837, the Mechanics Magazine 
under the above heading said: ‘The first volume of 
this collection of translations from the foreign 
scientific periodicals is now completed, and we are 
sorry to find the editor and proprietor has still to 
complain of a want of adequate patronage. He has 
suspended the continuation of the work for the 
present, to give an opportunity for men of science 
to come forward in ita support, before «he commita 
himself by commencing the second volume. As the 
great utility of such a publication is too manifest tc 
admit a doubt... it is tô be h that Mr. 
Taylor’s appeal will not be in vain. Richard Taylor 
(1781-1858) was & printer and naturalist and a 
member of various scientific societies. He was the 
publisher of the Annals of Philosophy founded in 
1818, which was incorporated in 1827 with Tilloch’s 
Phtlosophioal Magazine founded in 1797. 


Cholera in Africa 

Toa Lanos of November 18, 1887, contains the 
following information : '"The cholera has just broken 
out in the Dey's Hospital at Algiers. On the l4th of 
October seventeen oases and nine deaths were 
reported. At Bona, where the epidemic has bean 
prevailing for some time, the number of cases on the 
17th of October had amounted to 818, the deaths to 
180. One of the most curious points in the history of 
the Asiatic Cholera is, perhaps, the steady proportion 
of deaths to cases which may be observed to have 
occurred in all parts of the world and in all climates. 
This fact proves how very little as yet has been done 
in the treatment of the disease |’ 


University Events 


CaxcanipGa.—The Vice-Chancellor has announced 
that the University has received from Mr. J. W. O. 
Hamilton, of Ohesterfleld House, 98 Great Tower 
Street, London, E.O.8, an album entitled ‘The 
Commercial Development of Radio-telegraphy, Tele- 

hony and Broadcasting", and a cheque for £500 to 
jou. & prize for the t of radio research 
in the University. Mr. Hamilton wishes the prize to 
be associated with the names of James Clerk Maxwell 
and Sir Ambrose Fi 

It is proposed that Prof. F. Debenham and J. A. 
Steers, of St. Catharine’s College, be appointed to 
represent the University at the International Oon- 
gress of Geography in Amsterdam on July 18-28, 
1938. 


Lonpow.—The degree of Doctor of Literature 
honoris causa was conferred on H.M. the Queen in 
the presence of H.M. the King on November 10. 

The following doctorates have recently been 
conferred: D.Sc. in ohemistry on Mr. A. N. Dey 
(Imperial np RE dd Co of Science); D.Bo. 
in statistics on Mr. M. 3 


Oxrozp.—The honorary degree of D.Litt. will be 
oonferred on November 20 on Dr. R. R. Marett, reotor 
of Exeter College since 1928 and reeder'in social 
anthropology since 1910. 

K. A. H. Murray, of the Agricultural Eeonomioe 
Research Institute, has been elected fellow, and 
bursar of Lincoln College. 
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Societies and Academies 
Edinburgh 
Royal Society, October 25. 

J. W. 8. Mane: oe mov The work 
of the “Discovery” in ons (Bruce Memorial 
Prize lecture, 1986). The prisa Committee, 
in spite of the heavy commitmente of & oompre- 
henstve ocegnographical programme, has not over- 
looked the urgent need for reliable charts of the 
dren ba Antarctic lands, and of the widely 

soattered, remote and-frequently inaccessible island 
ups that are the dependencies of the Falkland 
Talked” did Among other things it was this aspect of 
the Committee’s researches that Dr. W. S. Bruce 
himself had so y in an interview 
at the Colonial Office nearly twenty years ago. 
In the twelve years the Discovery investigations have 
been in existence, much has been done to further 
existing knowledge of these distant coasts. The carto- 
graphy of this region is emerging slowly from a state 
of uncertainty and confusion, and will, it is hoped, 
in time reach one which may prove useful to future 
eoientiflo or commercial enterprise. 


ES 


Paris 
Academy of Sciences, September 27 (O.R., 205, 
529—548). 
CEARLBH8 JAOOB : Obituary notice of Albert Heim. 


Lour LaAPIOQqUH: Isochronism as a condition of 
interoellular transmission of stimulation. 

PauL Lávv: New contribution to the arithmetic 
of producta of Poisson’s law. 

DOLPHE Huwnr Gunwav: The existence of 
functions associated with the solutions of completely 
integrable systems of total differential equations with 
lmear coefficients. 

SANTIAGO ANTUNBZ DH MAYOLO : The composition 
of the electron and the energy of fixation. . 

PraggH DuriN and Loum Naat: The measure- 
ment at a distance of the electrical state of the surface 
of insulatmg bodies. 

Miz. Sozanws Vm: The presence of iodine 
liesolved in aqueous solutions of potassium iodide, 
and the electrical properties of the medium. 

Hewat Mourao, Mirom Macar and Gworaas 
Warnorr: The.stereochemical structure of phog- 
5horus pentachloride. In an earlier paper, the authors 
lave suggested that phosphorus pentachloride exists 
n two forms, the solid state possessing an unsym- 
netrical structure, the liquid form a symmetrical 
ttructure. These considerations are applied to explain 
«omalies of alectrical conductivity and dielectric 
‘constant described by various authors, and also 
vertain differences in chemical reactivity. 


~- Amsterdam 
Royal Academy (Proo., 40, No. 7, Sept. 1937). 
“J. Onax: The energy and power of 
amio rays. A survey of the evidence for the energy 
d corpuscular nature of cosmic rays. 

F. M. Jauaun, J. tak Bana and P. THRPSTRA : 
Yptical rotation and rotatory dispersion m solution 
md in the crystalline state. 

P. E. Varxava, J. van pHR Lum, Miss J. C. pn 
yoant and E. pH Roy van ZuvpwmwiJN: New 
aethods for the synthesis of glyoerides (2). 

e 
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Miss W. A. Lus : The optical spectrum of actinium. 
New lines due to actinium. 

Miss J. Q. Eyaomas and H. P. BorraLme : Proto- 
plasmic movement in the oat ooleoptile as related 
to oxygen pressure and age. 

A. Kawaauont: The relation between a metrio, 
linear connexion and a non-metrio one in a general 
metrio space. 

P. TmarsrnA and J. ran Bare: The crystal form 
of some oqmpler salta of triaminopropane with tri- 
valent cobalt and rhodium. 

A. W. H. van Henk: The chemical processes in 
the spadix of Sauromatum. 

GQ. C. Hesam : Outlines of a theory of the Golgi 
bodies. (1) The Golgi bodies in space. 

L. H. Bewrscemipar and J. J. Duyvant ps Wit: 
The hormone chain: active urine substance + ovary 
— ovipositor in Rhodeus amarus. 

P. JunrmN: (1) Distribution of the blood groups 
in some peoples of Liberia and Sierra Leone. (2) 
Studies in blood group correlations in some © peoples 
of Liberia and Sierra Leone. 


Cracow 
Polish Academy of Science and Letters, July 1. 

W.JAo0xNA: The thermodynamic scale below 1° K. 
Data oo: ing the thermodynamic scale below 1° K. 
are doubtful for two reasons, the mexaotitude of the 
thermomagnetic equation and the irreversibility of 
the adiabatic demagnetization. 

T. BaANAaGHIEWIOZ: The numerical solution of a 
ae of linear equations. 

. KAMIBNBKI: Thermodynamical conmderations 
on Seen potential and surface tension. 

B. Nrxnrywsxr and Mrr». J. WornNiCKA: The 
morphological phenomena produced as the result of 
chemotropioc irritation of the roots. 

H. Grossra~p: Osmotio pressure and intravital 
coloration. 

H. Grossraup: A method applied in researches 
on the permeability of animal tissue oells. 


: Rome 
National Academy of the Lincei (Atti, 25, 858—412 ; 1937). 

A. Da Mmea FERNANDBS: Expressions for the 
curvature of & surface. 

G. PALAMÁ : The transformation of Gauss and the 
Hermite polynomials. 

T. TURRI: An observation on the classification of 
curves of the second kind. ' 

G. CoLonnarri: The elastic equilibrium of systems 
in which non-elastio deformations also occur (1). 

G. PmaETTI: Plastic sources. 

O. Tororrr: Generalization of Dirac’s equations 
for the space of general relativity. 

L. CAVALLARO : Absorption bands in polar sub- 
stances at very high radio frequencies (1). 

A. Manor: Aromatic nitroderivatives (13). 
Some substituted a-naphtbylgaminee. 

G. Dat PnZ: Geological structure of the Austrides 
(5). Some further work on the Austrian alpine 
system of the Eastern Alps. 

A. CaviwATO : Morenosite from Val Malenoo. 

G. BonzimNr: Observations on the parasitism of 
Solerotinia libertiana solerotiorum Fuck associated 
with other fungi. 

A. BALVATORI : Further contribution to the study 
of post-operation hypochlorssmia. 
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Forthcoming Events 
[Mestings marked with on asterisb are open to the public.] 


Monday, November 15 
ROYAL GmoanaPHridAL Boonry, at 8.80.—H. St. J. B. 
Philby: ‘The Land of Shebe” (Asia Lecture). 
Tuesday, November 16 
CHADWICK PUBLIO LECTURE (at Manson House, 26 Port- 
land Place, W.1), at 5.15.—Dr. Bernard Myers: ‘The 
Promotion of Health in the Empire Citizen”.* 
GRESHAM CornLxcm, BASIMGHALL Sramet, E.C.2, at 6.— 
A. R. Hinks, F.R.8.: *Nebule as External Galaxies” 
(Suoceeding leotures on November 17, 18 and 19).* 
~ Wednesday, November 17 
ROYAL MicRosOoOoPIGAL Boarngry, at 5.30.—J. E. Barnards, 
F.R.S., and F. V. Walch : “The Principles of Fluorescence 
Microscopy”. 
Thursday, November 18 
Lompon MATHEMATICAL Boonrr, at 5 (at the Royal 
Astronomical Society, “Darlington House, W.1)— 


Prof. G. B. Jeffery, ERS.: ‘Mathematical Studies 
in tho Modern Universities”. 


OmmuicAL Socærr, at 8.—Dr. J. M. Robertson: ‘Bond 
Character and Inter&tomio Distance”. 


SOOTY ron CONSTRUCTIVE BIRTH CONTROL AND RACIAL 
26 Portland Place, 


Dr. Marie Stopes: ‘The Yeer's Work, and Behind 
the Bóenes in the Present Crisis". 
Friday, November 19 S 
Royat Ixgrrrurrow, at 9.—Sr Wiliam Bragg, O.M., 
F.RA.: “Clay”. 





Appointments Vacant 


APPLICATIONS are invited for the following appointments, on or 

before the dates mentioned : 

IN MLEOTRIOAL FÉWGrwaggnr in the Wolverhampton and 
Director of 


Staffordshire Toohnioal Mdnoation, North 
Street, Wolverhampton (November 13). 
LECTURER IK in South-East Neser Technical College, 


nt af the Ministry of 

pole limes, Rürthunberana Aves 

pole d A reda, WOR QN Poa 
BorwrINIO OFFIONR in the Air Ministry Selentifio Research 


Purmowr at the Radium 
Liverpool—The Secretary (November 30). 


GINNEERINQ ÀBBINTATTS 
fications and Works of the War Offce—The Under 
(0.5), The War Office, London, 8. W.1 (Quote Arpa 
BANIOR AXD JUNIOR EEFNARCH ASSISTANTS 
Institute of Biochemistry, Bee eral Wilco Secretary’, 
Book LECTURER IX GANNERAL AND INORGAXIO OXNWINTZY in the 


Dur ee Buse WD. Bureau of the 


Botish 88a Gower Street, W. 
BamIOR LECTURER IN ANATOMY in the University of Melbourns— 
fcerrtarv, Universities Bureau of the British Nrmwpire, 88& Gower 


The 
Street, W.0.L. 
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[2010 
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Report of Institute, Tôkyô Imperi» 
University. No. 155: Some Hiífeoa of Ignition and Rate o 
tention By Setieht A’ Pp. 20, Ere 
wano. 
ógyó Tosho Kaisha.) 55 sen. [251+ 
pogan ET T ador al Burre: 
or ear 1086 s 
Penta} ka od [261 
NE and A 
in Wagon Goa ie Bo 
121. (W : Printer.) * 
Osiris. Vol 4: Inounabula Bolentifica et Medios. Arnold C 
Klebs. Pp. 359. (Bruges. St. Catherine Press, Ltd.) [171 
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169: 9 Tho Fort Union of te Mountain 
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Catalogues, etc. 

UP Mor athe grog eis cng Constans, Dipol 
Measurements). ae IE (Delft: P. J. Kipp and 
London: W. 
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Social Aspects of Nutritional Science 


HOUGH there is atill a tendency among 
certain people to deplore the passing of the 
‘good old days”, it has to be acknowledged that 
luring the past century and a half the lot of 
he poorer sections of the populations of western 
Čurope has been -enormously improved. In the 
ast, war, famine and pestilence have decimated 
nany countries ; to-day, in Europe, famine is the 
xoeption and many types of pestilence have been 
lready almost forgotten, although the widespread 
vwocurrenoe of infectious diseases, especially in- 
luenga in pandemic form, yet offers many problems 
or preventive medicine. The advance in publio 
walth and well-being, strikingly shown by the fall 
n the death-rate and the extension in the 
xpectation of life of the individual, was made 
yossible by the advances in sanitation and medical 
mowledge, and the improvement in the social 
onditions of the lower-income groups was due to 
he rapid growth of wealth, which resulted mainly 
rom the advances in scientific knowledge and its 
pplication. The awakening of the social conscience 
the community has frequently played no mean 
sart in these advances. 

In spite, however, of the improvement in the 
walth of the people, it is only comparatively 
ecently that it has been realized what an important 
sart nutrition plays in maintaining health : with, 
noreasing wealth, diet has become more abundant 
nd more varied, but the improvements in the 
ast have been largely the result of the unconscious 
nd instinctive groping of men for a better and 
nore abundant life. To-day, medical science can 
tate, within limita, what is a good and what is & 
ad diet: therefore, it is possible from dietary 
tudies to determine whether people are eating 
he right kinds of food in sufficient quantities. 


Further, our knowledge of the results of consuming 
ill.balanoed diets has increased to the extent of 
enabling us to say, in many cases, from a clinical 
examination, whether malnutrition is present and 
what particular element in the diet is lacking, even 
apart from the obvious occurrence òf what are 
now known aa the frank ‘deficiency diseases’, such 
as scurvy, rickets or beriberi. 

- Perusal of the recent report of thé League of 
Nations on nutrition, reviewed elsewhere in this 
issue, shows, however, that in spite of the general 
improvement in the social conditions of the poorer 
sections of the communities of western Europe 
in recent decades, much malnutrition still existe, 
even in the richer countries. The evidence is 
both clinical and economic: dietary and moome 
surveys have shown that among the lowest-income 
groups it is simply imposible for the members 
to obtain a proper diet, since the family moome 
is insufficient! Nutrition policy, therefore, must 
be directed both to educating people in the 
elemente of oorreot dietetica, and also, which is 
even more important, to enabling everyone to make 
full use of our present knowledge, by bringing the 


foodstuffs essential to health and physical develop- | 


ment within reach of all sections of the community. 
No campaign for improving physical fitness can 
succeed when nutrition is at fault. 

What, then, does improved nutrition imply ? 
Usually an increased consumption of animal pro- 
tein, milk, eggs, ‘fat’ fish, green vegetables and 


-= 


fresh fruits, with a decreased consumption of , 


cereals: in other words, a decrease in the oon- 


sumption of the purely energy-bearing foods, and : 


an increase in that of the so-called ''proteotive" ' 


foods, which are in general the more expensive. 


_Dietary surveys have shown that with increasing 


| 
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income, more of the protective foods are consumed ; 
the problem is therefore largely eoonomio—how 
to increase the incomes of the more pooriy paid 
sections of the community, or, alternatively, how 
to reduce the price of the protective foods, which 
comes to the same thing. One objection, that the 
shift in consumption will cause distress among 
many agriculturists, is shown in the League of 
Nations report to be of no weight. For many 
years agriculture has been adapting iteelf to just 
such a shift in consumption, which has occurred 
with the general increase in wealth of many 
countries ; moreover, cereals formerly produced for 
human consumption can also be used as animal 
feed when the demand for meat and milk increases. 

It is impossible to-day for Governments to 
divest themselves of responsibility for the nutrition 
of their peoples; nutrition should be considered 
i to-day the most important of all the social services. 
\ 
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Education in the correct principles of nutritio: 
and avoidance of policies which may prevent th 
full use of adequate diets should be the foremos 
considerations of legislators as steps in the im 
provement of the well-being and health of thei 
peoples. It must be emphasized that the problem 


-are indeed complex; thus a simple reduction i 


the price of food may benefit the urban consume 
but bring ruin and malnutrition to the’agricultura 
producer. 

The League's report on' nutrition should b 
in the hands of all who have the welfare of th 
people at heart, especially those entrusted with th: 
direction of policy. If Governments can achiovi 
for their peoples adequate levels of food consump 
tion, further progress, in no way leas spectacula: 
than that achieved during the nineteenth century 
can be made in increasing the quantity and raising 
the quality of human life. 


Logic and Empiricism 


Actes du Congrés International de Philosophie 
scientifique, Sorbonne, Paris, 1935 

1: Philosophie scientifique et empirisme logique. 
.Pp. 81. 12 francs. 2: Unité de la acience. Pp. 
77. 12 franca. 3: Langage et peeudo-problàmes. 
Pp. 60. 10 francs. 4: Induction et probabilité. 
Pp. 65. 10 francs. 5 : Logique et expérience. Pp. 
80. 12 francs. 6: Philosophie des mathématiques. 
Pp. 85. 12 francs. 7: Logique. Pp. 73. 10 france. 
8: Histoire de la logique et de la philosophie 
scientifique. Pp. 92. 12 francs. (Actualités 
scientifiques et industrielles, 388-395.) (Paris: 
Hermann et Cie., 1938.) 


rcd nd philosophy may be in & state of 
flux in ite details, but there is one guiding 
principle which seems to give at least a unity 
of purpose to the numerous schools of thought 
which have made logio their chief interest. This 
principle requires that the reconstruction of our 
knowledge should be made on the basis of ex- 
perience alone, free from anthropomorphic addi. 
tions, and by means of a unified scientific language 
shaped out of logical syntax. Let it be said at 
once that few thinkers would dispute the funda- 
mental importance of this principle, provided that 
it is interpreted in a liberal spirit. It seems, how- 
ever, that the more vocal logicians of to-day 
deliberately restrict experience to’ sense-data alone, 


thus leaving out those no less important aspects o; 
experience which refer to moral, mathetic, mystica 
and religious values. Without arguing the poin: 
as to whether it is possible or not to achieve t 
complete synthesis of our knowledge with thes 
initial restrictions on the meaning and acceptior 
of experience, it can be admitted that this narrow 
interpretation of the guiding principle of scientific 
philosophy has aroused the enthusiasm of all 
those important thinkers who have adopted 
Russell's motto that logio is the great liberator oj 
the mind. The Paris Congress of Scientiflo Philo 
sophy is the first result of their intellectual crusade 
though some of ita meetings were tempered by 
the presence of more traditional thinkers. 

Unity of purpose, however, is not incompatible 


.with difference of interests; and it is not one o 


the least remarkable aspecte of the vitality oi 
logic that it has developed in so many directions 
The variety of the papers under review bear 
witness to this statement. Thus, the first fascicule 
devoted to “Philosophie scientifique et empirisme 
logique’’, contains a series of declarations of faitl 
in logical empiricism by some leaders of the 
movement such as Russell, Frank, Reichenbach, 
Carnap, Neurath, Enriques, Morris, Wiesner, 
Ohwistek, Kotarbinski, Ajdukiewicz and Prof 
Louis Rougier, who organized the Congress so 
ably and supervised the publication of the papers 
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Most of them are inolmed to think that speculative 
metaphysics does not even deserve the honour 
of a discussion, and they busy themselves with 
she organization of a “soientifio empiriciam which 
by doing justice to the three dimensions of meaning 
is able to unite the attitudes of formalism, prag- 
matism and traditional empiricism, and at the 
same time to give the promise of resolving the 
nadequacid& which have beset previous forms of 
smpiriciam”’ (C. W. Morris, 1, 56). The elimination 
of idealism from mathematics as well as from 
yther sciences is suggested by the use of the super- 
teneral science of ‘semantics’ (Chwistek, 1, 79). 
The conditions of unifying the sciences and of 
ting their unity by means of an Inter- 
ational Encyclopedia, are discussed in the second 
fascicule, ‘Unité de la science’, in which, besides 
he able papers of representatives of the Vienna 
Jirodle, there is an important contribution by 
Lecomte du Noüy on the unity of the method 
of the physical and biological sciences, and an 
xoellent discussion of the notion of ‘type’ by 
J. G. Hempel and P. Oppenheim. With regard to 
the International Enoyclopmdia, as originally 
sonceived by O. Neurath, ita purpose will be to 
show the ‘structure’ rather than the totality of 
yor knowledge; and because of its purpose, it 
will have to make use of ‘graphical representation’ 
a8 an essential element of unification of our know- 
The main conception and general plan of 
ihis International Encyclopedia have been ap- 
xoved by the Congress, which passed a resolution 
xxpreesing ite willingness to oo-operate in the 
xxeoution of the scheme, and appointed a special 
xmmittee to discuss ways and means of unifying 
ogical symbols. Semantics and linguistics are the 
subjecte of the third fascicule, “Langage et 
peeudo-problàmes", which contains papers by 
Tarski, Padoa, Chevalley, Rougier, Vouillemin, 
Matisse, Feigl and others. The accusation levelled 
y Rougier against Aristotelian logio, that it helps 
o create peeudo-problems rather than solve them, 
s more dogmatic than convincing. A direct reply 
© this charge is given in & paper by the present 
writer on the significance of logical symbols. 

Two essential problems of logical theory are 
discussed in the fourth fascicule, “Induction et 
robabilité”, by Reichenbach, Carnap, Schlick, 
“awireki, Hosiasson and Finetti. The arguments, 
aowever, are rather one-sided, as they refer to 
Reichenbach’s well-known doctrine of probability, 
and to the assimilation of probability with a 
Xurivalent logic proposed by the Polish school. 
Chough the debate of this dual problem would 
ave gained if it were leas restricted, the papers in 
‘his fascicule clarify many aspects of the esoteric 
eachings of logical empiricism. 

The fifth fascicule, "Logique et expérienoe", 

e 
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contains papers on definition and experience by 
Ajdukiewicz, Benjamin and Renaud, on the 
formalization of experience by Petiau, Destouches, 
Métedier, Habermann and Chwistek, and on 
protoool-udgmenta by Braithwaite, Rasmussen 
and Grelling. Most of the argumenta refer to 
physical experimente rather than to physical 
experience under the influence of different types 
of causes and conditions. Owing to the paramount 
importance of experience in logical empiricism, it 
was legitimate to expect a fuller treatment of 
sense-data and of their integration in a unified 
system of knowledge. 

The sixth and seventh fascicules deal respec- 
tively with “Philosophie des mathématiques" and 
with "Logique". This seems to point to a real 
division between mathematios and logic, a oon- 
ception heretical to the Russellian tradition, but 
none the lees true and widely accepted. It inspires 
most of the papers on mathematics and reality 
(Gonseth and Lautman), on the theory of groupe 
(Juvet, Bouligand, Destouches), or the intuitionist 
logic (Mania, Jaskowski, Reymond, Becker and 
Schrecker), on logical syntax (Tarski, Helmer, 
Sperantia and Lindenbaum) and on mathematical 
logic (Bachman, Pados, Bergmann and others). 
These papers carry further the process of clari- 
fication of mathematical logio which was initiated 
when flaws were discovered in the awe-inspiring 
and monumental "Principia Mathematica". 

The historical aspeot of the problems raised by 
logical empiricism is the subject of the eighth 
and last fascioule, “Histoire de la logique et de la 
philosophie scientifique”. One will not find in it 
any elaborate considerations about the historical 
development of logio aa a whole. With the excep- 
tion of an easay by Jasinowski on the limitations 
of Greek mathematics, all the other papers (Scholz, 
Reymond, Bachmann, Padoa, Tegen, Ayer, Hol- 
litecher, Zervoa, Jörgensen, Frank and Heinemann) 
refer to the development of logical empiriciam in 
the various countries of Europe, and to some 
particular aspects of the development of mathe- 
matical logic. As such they are very valuable. 
Ayer’s paper on the analytic movement in British 
philosophy is particularly interesting, inasmuch as 
it explains some fundamental differencea between 
this movement and the Continental developmenta 
of logical empiricism. 

The importance of some of the technical results 
obtained by those who favour logical empiricism ' 
explains why this school of thought continues to 
attract much interest and controversy ; and though 
logical empiricism has now lost the aggressiveness 
it showed at its earlier stages, it has still great 
vitality and real influence, which oannot be 
neglected in assessing the philosophical climate of 
our generation. T. GREMNWOOD. 
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A Survey of Organic Chemistry 


Lehrbuch der Chemie 

Von Prof. Walter Huckel. Teil 2: Organische 
Chemie. Pp. xvi+ 002. (Leipzig: Akademische 
Verlagagesellechaft m.b.H., 19037.) 18 gold marks. 


"RE author of a compact text-book of organio 
chemistry lays himself open to oriticiam 
because his selection of subject-matter can never 
meet with complete approval of other teachers and. 
writers on the subject. Streasing fundamental 
principles and including only such descriptions of 
compounds as he deems necessary for the purpose 
of illustration, his work will probably be judged 
as lacking in subject-matter, & fact of which the 
author is fully conscious, realizing that, in ite 
forty volumes, the present edition of Beilstein’s 
“Handbuch” is still incomplete and when finished 
will only deal with the subject-matter of organio 
chemistry up to 1919. The literature of organic 
chemistry must be much greater than that of any 
other experimental science, and this literature 
takes little or no account of the vast amount of 
information obtained through detailed investiga- 
tions by large industrial organizations. The rapid 
growth of this literature makes the writing of 
new text-books of organic chemistry increasingly 
difficult, and the justification of their publica- 
tion should lie in the up-to-date treatment 
of classical organic chemistry and the careful 
choice of subject-matter to illustrate the general 
inciples. 

Prof. Hückel is not only an investigator but is 
also the author of the well-written “Theoretical 
Outlines of Organio Ohemistry”, of which the 
second edition appeared in 1934. To many British 
readers the present work will seem more old- 
fashioned than they would expect from him. 
On the other hand, the order of the subject- 
matter is different from that in many text-books, 
and few authors would discuss the alkaloids before 
the systematic treatment of stereochemistry and 
aromatic compounds. 

Prof. Htickel has restricted the subject-matter 
of systematic organic chemistry to meet the first 
requirements of the general student and the large 
class of those who are required to possess a know- 
ledge of organio chemistry as & medical science. 
He has omitted, for example, a number of the 
so-called classical syntheses, including those of 
quinoline, isoquinoline and indole. From a 
biological point of view, tt can be maintained that 
these are key substances the study of which the 
author might have included in a book to be used 


by biology students even if other subjecta had tx 
be dealt with in less detail. Even urea, the syn 
thesis of which marks the beginning of systemati: 
organio chemistry and which might well form th: 
starting-point of a modern course of lecture 
in the subject, has to be given a far too con 
densed treatment so as to provide space fo 
much more ‘spectacular’ and highly complicatec 
subjects. ^ 

The survey of organio chemistry given by Prof 
Hückel is much more comprehensive than tha 
usually given in a text-book of this type. There 
would appear to be justification for the inclusior 
of the good but necessarily brief accounts of the 
carotenes, vitamins and the hormones, including 
the sex hormones ; but it may be doubted whethei 
the student has gained sufficient knowledge from 
the previous hurried treatment of the simple anc 
fundamental compounds to appreciate fully the 
complexities of this advanced work. The additiona 
disadvantage lies in the fact that perhaps many 
readers will not realize that this is far from being 
a finished chapter in organic chemistry. Un 
doubtedly, the average student will find this book 

because the subject-matter is dealt witl 
so broadly, although he may not realize at this 
stage that there are defeots in the treatment o: 
what he may have come to regard as the dry 
bones of the subject. 

One unusual and interesting feature in this kinc 
of book is the inclusion of short biographica 
notices in appropriately placed footnotes. It ii 
perhaps natural that the great majority of thee 
are of German obemists, and of British moder 
investigators Prof. Robert Robinson is the onl} 
one so distinguished. Without detracting from th: 
work of organio chemiste in other countries, it i 
rather remarkable that in this modern text-bool 
there is no mention of the classical work of Si 
William Pope or of Sir Arthur Harden in con 
nexion with the development of our knowledge o 
stereochemistry and fermentation respectively 
Omissions are not confined to the work of non 
German investigators. ‘The account of the re 
actions of aromatic diazo compounds is very briel 
and there is no mention of the well-known (Bart 
reaction which now constitutes the method fo 
the preparation of aromatic arsenical compound 
of various types of the highest importance a 
chemotherapeutical agents. 

There are a few typographical errors, and th 
wrong formula for thyroxine may be one of thos 
It is much more serious &8 "indicating a a certai 


NOVEMBER 20, 1937 


lack of care in the compilation of the book that 
the crystal drawings of the enantiomorphous 
sodium ammonium tartrates reproduced by the 
author and evidently copied from older text-books 
have little relation to the crystalline forms of these 
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substances and may be described as representing 
orystal monstrosities. It is unfortunate that the 
author of a new text-book should be so uncritical 
as to reproduce what has long been known to be 
an error in older books. CHarius S. GrBson. 


Religion and Medicine of a West African People 


Religion and Medicine of Ga People 
By M. J. Field. Pp. xi -+ 214 + 16 plates. (London : 
Oxford University Press, 1987.) 17s. 6d. net. 


"ERE is & charming feminine inoonsistency 
between Miss Field’s announcement that she 
refrained from studying anything that anyone else 
had ever written concerning the subject upon 
which her own researches were to be directed— 
her only lapse in this respect being the ''per- 
functory” perusal “eight years ago” of a work 
dealing with a neighbouring tribe—and her 
acknowledgement of advice and criticism from 
various experts in her particular subject. 

The author may, however, have had in mind 
the example óf certain anthropological studente, 
who, having sat with reverence at the feet of some 
great master, the originator of a new school of 
thought, are so influenced by his teaching that 
they, perhaps unconsciously, find further proofs to 
back up—or to bolster up—those pet predilections 
of a beloved teacher. Modern youth, however, of 
both sexes, is now inclined to display independence, 
and the functioniste, diffusionists and: what-nots, 
need not be surprised to discover rebels in the 
ranks of former pupils. It is well that it should be 
so. There is no science where an open mind and 
freedom from preconceived ideas are more essential 
than in a study of mankind’s primitive institutions. 

The title of this eminently sympathetic and 
thorough piece of field work perhaps disarms one 
otherwise obvious criticism. 

It deals—and only purports to deal—with 
“religion and medicine’; im anthropological 
parlance, the latter term is often synonymous 
with the former. Yet there will be many, besides 
the writer of this notice, who would have wished 
to know more of the origin of this interesting West 
African people. Their curious affinity in customs, 
in language, and most of all in their folk-lore, with 
their northern neighbours, the Twi-speaking tribes, 
is very marked. Miss Field states, for example, 
that the religious songs at a certain ceremony were 
in the forgotten “Obutu dialect”, and adds that 
these were often “mere gibberish to both singers 
and hearers”. In a footnote, however, she states 
that her informants insisted that this “gibberish” 

Ld 


was Twi, but she adds that could not be so, for 
it would mean that the particular custom was a 
late, not an early, cult. “Fleeting glimmers" such 
as this—to use Mise Field’s own expresalon—mako 
us all the more anxious to probe still further into 
the question how far the G& have been influenced 
by their northern neighbours. 

The book plunges straight away into an account 
of G& gods and their servants. In the first para- 
graph is the arresting statement that the whole 
idea of the fetish is foreign to G& worship. “The 
typical G& high-priests,” the author writes, “have 
no fetishes and are not fetish priests”. There is, 
of course, now, every reason to believe that among 
the Twi and Ashanti, the indigenous cults were 
equally free from the influence of the suman. 
These G& people of the lagoons and Atlantio free- 
board appear, in spite of centuries of contact with 
Europeans, to have retained, unchanged, certain 
primitive institutions which have been lost or 
become obscured among the inland tribes. This 
has perhaps been due to the greater wealth and 
rise of native kingdoms and warlike oonfederacies 
among the latter, which postulate external in- 
fluences, in their case, from the north, that is, 
from the great inland kingdoms of Ghana and 
Melle. 

Miss Field also refers to the survival of priest- 
kings, still faintly discernible in the Ashanti 
Asase-wura (master of the earth) and functioning 
more clearly in the Ashanti hinterland in the person 
of the Tendana. “G& governments,” she writes, 
“were originally absolute theocracies, and the only 
rulers were the priests”. Scores of similar analogies 
rise before the reader who is familiar with the 
Twi-speaking and other Gold Coast peoples. It is 
to be hoped that the author will one day bring 
her scholarship to bear on the problems thus 


book is a model of what sympathy and 
painstaking research can achieve. It is, indeed, 
on books of the kind that the whole science of 
anthropology is being reconstructed. Those 
scientifio investigators who cannot themselves 
embark on field work oan wholly rely upon, and 
safely draw correct deductions from, such a work. 
i R. 8. RATTBAY. 
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An Irish Pilgrimage 


The Way that I Went: 
an Irishman in Ireland. By Robert Lloyd Praeger. 
Pp. xiv--394.-89 plates. (Dublin: Hodges, 
Figgis and Co., Ltd.; London: Methuen and 
Co., Ltd., 1937.) 21s. net. 


"2E way that the author went was all over 
Ireland, often to little-known areas, especially 
when obtaining data for “Irish Topographical 
Botany", a book for the achievement of which 
studente of distribution will remain permanently 
indebted to him. Of the present work, Dr. Praeger 
writes, “this is not a guide book—Heaven forfend." 
Yet it partakes in no small degree of both the 
virtues and defects of that type of literature. As 
in the conventional guide book, the only connecting 
theme is that of location, and this produces & 
certain inconsequenoe which renders the book easy 
to dip into at any point but leas suited for oon- 
tinuous reading. Unlike the conventional guide 
book, the text is more conoerned with the works 
of Nature than the works of man, and the reader 
who loves the countryside can here share the 
author's simple pleasures. The work is, in fact, a 
pot pourri, albeit an unusual and charming one, of 
facts and reminiscences concerning, inter alia, the 
topography, geology and natural history of Ireland. 
Whether the author is writing of how the pied 
wagtails have learnt to appreciate the night-life of 
Dublin, of the sole Irish stations for the rock rose 
on the Carboniferous Limestone at Ballintra and 


Directive 


The Evolution of the Australian Merino 

By E. W. Cox. Pp. xxii + 160 + 31 plates. (Sydney 
and London: Angus and Robertson, Ltd., 1938.) 
215. 


‘T° the student of evolution this history of the 
Australian merino will be of great interest, for it 

not only gives a narrative of the ways in which the 
breed was formed, but also seeks to analyse the 
factors responsible for its successful development. 
After tracing the history from Spain, through 
England, France, Austria, Germany and United 
States to Australia, detailed accounts are’ given of 
the development of the main flocks and lines of 
blood in the various Australian States. In the 
later chapters dealing with the ways and means 


the cloudberry on the bogs of the Sperrin, of olifi 
soenery or the story of the rocks, all are presented 
with a personal touch that gains materially from 
the many parts that the author has himself played 
in the investigation of Ireland’s wealth of natural 
interest. & 

Dr. Praeger pays & well-merited tribute to the 
value of natural history societies in general, and 
particularly to his personal debt to the Belfast 
Naturalists Field Club, which he joined at eleven 
years of age. His emphasis on the value of in- 
tensive studies of limited areas, which has proved 
so valuable elsewhere, is enforced by the data 
obtained during the Clare Island survey, which 
added no fewer than 2,000 species of organisms to 
the Irish liste and 109 animals and 11 plantae 
which were new to science. 

The work is clearly intended for the general 
reader, in deference to whom ‘popular names’ for 
animals and plants are mainly used, sometimes at 
the risk of ambiguity. Occasionally unexplained 
technical expressions are employed which may 
form a stumbling-block to a few, but there is little 
doubt that the intelligent traveller in Ireland will 
find in these pages much to open his eyes to the 
interest of his environment. The book is illustrated 
with a number of excellent photographio repro- 
ductions and text figures. It is unfortunate that 
one of the latter, purporting to represent “diatoms 
from Lough Neagh,” should consist almost ex- 
alusively of figures of deamids. E. J.B. 
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of the evolution, geneticists will fmd much of 
Interest. 

The history of the Australian merino forms 
perhaps one of the best examples of the evolution 
of an animal directed by man towards a certajn. 
purpose—the production of large amounts of good 
quality wool. What directive evolution means can 
be gathered from the advice given to the pro- 
spective flock master, who “must visualize the 
type he wishes to attain and the wool it is to grow. 
That ‘dream-sheep’ must be kept before his mind 
at all times.” 

As an example of what has been achieved by 
this method, the average cut in 1800 was 4 Ib. for 
& ewe and 7 lb. for a ram, while to-day almost 
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any of the great studs average more than 16 Ib. 
for a ewe and more than 20 Ib. for a ram—wool, 
too, of better quality. 

Photographs of the champion rams each year 
from 1895 until 1936 show clearly the changes 
which have taken place in the body form of the 
Australian merino. Progress in the development 
of the body and in the constitution has been 
marked. ‘The hardest improvement to obtain 
appears to have been to increase the length of the 
staple without loss ef the other properties, but 
this has been done by the gradual process of 
selection. The success of the outstanding Peppin 
stock is attributed to the founder’s idee of letting 
the sheep develop to suit the food and climate of 
the country. The failure of the Vermont stock 
from America, after their size had led to & oraze 
for their importation, is attributed to a lack of 
suitability to environmental conditions. 
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It is concluded that breeders should preserve 
and utilize by inbreeding the outstanding qualities 
of every excellent animal: inbreeding is the most 
powerful tool available to the breeder. Inbreeding 
of & good strain makes it possible to produce 
superior animals more quickly than by any system 
of selecting and mating unrelated animals. The 
behaviour of strains when submitted to inbreeding 
is the surest test of their worth. 

As to probable future developments, the author 
foresees breeding in much smaller flooks, and with 
this the danger of the loss of uniformity which is 
the feature where one man has directive control 
over large numbers of animals. A knowledge, too, 
is needed of the chemical nature of the food best 
suited to wool growth, for the best sheep are pro- 
duoed on the medium grass and salt bush country 
and not on the rich fattening areas. 

J. H. 


Science and Free Will 


Free Will or Determinism 
By Dr. M. Davidson. Pp. xv + 203. (London: 
Watts and Co., 1937.) 10s. 6d. net. 


I* recent years experimental work in physics has 
led to theoretical conceptions which suggest 
that the movements of atoms and electrons are 
just as indeterminate as human action. Yet it is 
doubtful if Prof. Max Planck’s quantum theory 
will rule out determinism for those who prefer, for 
logical or other reasons, to hold to that view. It 
has not made Dr. M. Davidson or Prof. H. Levy 
relinquish a strictly mechanistic view of Nature. 
Prof. Levy, for example, argues that those who 
maintain that recent physical research has exposed 
a fundamental indeterminacy in Nature must 
explain away the determinism that has been 
established on the large scale. On the other hand, 
Sir Arthur Eddington asserts that “Classical 
physics foists a determinate scheme on us by a 
trick ; it smuggles the unknown future into the 
present, trusting that we shall not press an inquiry 
as to whether tt has become any more knowable 
in that way”. Perhaps the truth is that if one 
believes in free will for other reasons—the ex- 
perience of volition, for example—one is thankful 
for the quantum theory as & crack in the fabric of 
the mechanistic view of Nature. Judicious leverage 
may, one hopes, make it wider. Henoe the anxiety 
in some quarters to fill it with cement. 

Perhaps the best line of attack on the mechanists 


is not to look for cracks in their system, but to ask 
whether & strictly mechanistio view has not its 
difficulties too, though they can be easily ignored 
because they lie on the surface. Is it not now 
coming to be recognized that the method of science 
is, after all, realist, not nominalist (to use the 
scholastic terminology) ? Does science not proceed 
on the theory that reason and logio have a reality 
of their own, even apart from particulara? Ina 
word, is not science idealist (to use modern 
terminology) 1 

In his chapter on the meohanistio view of life, 
Dr. Davidson seems to end up on & note of some 
dubiety. For while he says that Loeb and his 
school have pushed the problem back & long way, 
he adds that it still remains unsolved, though it 
does seem that “some day the final word on vital 
phenomena may be spoken by the physioist". 
Then he observes that, “In the present state of 
our knowledge we can only endorse the words of 
Dr. Benjamin Moore: ‘In the processes of oell 
reproduction and division there is a type of 
energy at work never found elsewhere than in 
living organiams’.” But the late Dr. Moore's 
doctrine of a vital force was, from the mechanistic 
point of view, a heresy. l 

Dr. Davidson has provided & useful summary of 
arguments in favour of holding fast by the de- 
terministio view, though he cannot be said to 
have contributed anything new to the solution of 
the problem. J. C. H. 
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Science and Common Sense: 

an Aristotelian Excursion. By W. R. Thompson. 
Pp. vii4-284. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1987.) 7s. 6d. net. 


Ds. THompson is a biologist of distinction whose 
published work is characterized by depth and 
origmality. In this book he has departed from his 
usual fleld of observation and experiment and set 
himself the task of examining certain aspects of 
present-day scientific thought. He contends that 
some of the paradoxical statements made in con- 
nexion with physical theory would, in other circum- 
stances, be regarded as contrary to logio and common 
sense. Biologiste, he says, show signs of being imbued 
with this same mental attitude owing to the influence 
of mathematical physics. 

Dr. Thompeon’s views are developed in some eight 
chapters, and perhaps the most significant are those 
concerned with the use and abuse of mathematics 
and of philosophy. The concluding chapter examines 
certain concepta of evolution. While the doctrine 
of evolution is a long way from being played out, 
it seams to have lost much of ite interest, workers 
to-day tending to pursue matters more capeble of 
experimental verification. Attempts to extract from 
the world as it now is have not yielded the true 
history of ita past. Without the help of philosophy, 
the legitimacy of the principle of evolution would 
be impossible to uphold. The rejection of philo- 
sophical methods and principles would ultimately 
turn scientific work into a mere cinematographio 
record of eventa. With reference to mathematics 
and biology, the author stresses that the growing 
tendency to restate biological problems mathematio- 
ally is beginning to produce “a kind of sublimation 
of biological facta into mathematical figmenta” which 
are commonly believed to be their equivalents. This 
practice, he observes, leads to quite fallacious notions 
about living things. 

We commend Dr. Thompeon's book as a critical 
and suggestive analysis: it aims at showing up in 
proper perspective some tendencies of modern 
scientific thought. 


Zero to Eighty: 

bemg my Lifetime Doings, Reflections and Inven- 
tions, also my Journey around the Moon. By Akkad 
Pseudoman (Dr. E. F. Northrup). Pp. 1ii+283+15 
plates. (Princeton, N.J.: Scientific Publishing Co., 
1987.) 3 dollars. 

Ir may not be generally known that there is a British 
Interplanetary Society and an American Rocket 
Society, the members of which are heralding the dawn 
of interplanetary travel. In his volume ‘Rockets 
through Space”, published last year, Mr. P. E. 
Cleator, preaident of the former, has given an &ooount 
of the unsuccesaful attempts which have been made 
to make & rocket leave the earth and visit other 
planets. Dr.’E. F. Northrup, in "Zero to Eighty”, 
is very much more likely to convince us that such 
methods will ever succeed, for he is at great pains to 
give us scientiflo chapter and verse for every event 
in his imaginary journey around the moon and back. 
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The story is told as an autobiography—the life 
inventions and reflections of & man of scienoe, Dr 
Akkad Pseudoman, living from a.D. 1920 until 200€ 
—and is claimed to present a reasonable scientific 
solution to the problem of escaping from the earth’s 
gravitational attraction and navigating projectile. 
ships in celestial space. Dr. Northrup’s projectile 
acquires its huge velocity by eddy-current thrust in 
a long coil of special design which ig, excited by 
three-phase current. It is steered by means of 
rockets. 

Akkad Pseudoman has all*manner of adventures. 
He has a Russian assistant, who is claimed by the 
Soviet Government when all his plans are ready and 
who organizes a rival flight. He is kidnapped and 
is rescued as a result of his wife's knowledge oi 
chemistry. He makes a fortune and is able to found 
a School of Associative Science where soienoe- 
philosophers are trained. 

Dr. Northrup’s book does not, it is true, provide 
the general reader with such delectable fare as does 
Jules Verne in “From the Earth to the Moon, and a 
Trip Round 1t"; but the scientific reader cannot 
fail to be interested in the technical argument, whicb 
ig expounded with striking lucidity. 


River Flow Records 
By Capt. W. N. MoOlean. Series A: River Garry. 
Bheet No. 1. Is. 6d. Sheet B: River Moriston. 
ls. 6d. Series O: River Ness. BSheete 
1-14. In portfolio. 15s. (London: River Flow 
Records, 1937.) 
Tux hydrological activities of the private organiza- 
tion known as River Flow Records (director, Capt. 
W. N. MoClean, Parliament Mansions, 8.W.1) have 
been in evidence for same time, and the publications 
under notice represent the data accumulated over a 
period of several years in the basin of the River 
Ness, Inverness-shire. Records of the River Garry, 
one of the tributaries of the Neas, were instituted so 
far back as December 1912, and then, after a pro- 
longed interval, were resumed in 1929 on the estab- 
lishment of & water-level recorder at Invergarry, witb 
fresh measurements of flow. The survey of the 
River Moriston, another tributary influent, was 
instituted in 1929, following the rejection of the West 
Highland Water Power Scheme. In both cases, from 
July 1929 until March 1931, the records were issued 
quarterly in tabular form. In the present publication, 
they, and the complete set of records for the River 
Ness, are given in graphical form, based on the wider 
range of flow-gauging made since 1931. 
It is obvious that these readings must be of great 
service to all who are concerned with the hydrology 
of the Ness Basin, as, indeed, to water engineers 
generally, and it is to be hoped that the organization 
will receive substantial public support from the 
purchase and circulation of these admirable charta, 
embodying, as they do, the resulta of prolonged and 
careful observation, carried out on scientific lmes and 
rendered available in a compact and easily accessible 
form by the commendable enterprise of the under- 
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feteorological Office. British Rainfall, 1986: the 
leventy-sixth Annual Volume of the British Rainfall 
)rganization. Report on the Distribution of Ram in 
fpace and Time over the British Isles during the 
fear 1036 as recorded by over 5,500 Obéervers in 
ireat Britain and Ireland. (M.O. 415.) Pp. xix 4- 202. 
London: H.M. Stationery Office, 1937.) 15s. net. 
“au sevenby-sixth volume of this valuable report on 
he year’s reinfall contains the usual general table 
if returns from about 5,600 stations in the British 
ales. In addition there are sections dealing with 
uch special subjects as droughts, wet spells, duration 
f rainfall, heavy falle, monthly and seasonal rain- 
‘all, evaporation and percolation. From the foreword 
ve learn that the revised system of olsssification of 
seavy falls in short periods, described last year in 
« special article by Mr. E. G. Bilham, has now been 
mtroduced. The main effect of the new scheme is to 
olude many falls lasting only & few minutes from 
he ‘noteworthy’ category. It is also interesting to 
earn that the arrangements for charting rainfall 
month by month have now been so greatly improved 
shat the charts prepared for the Monthly Weather 
Report are accepted, without substantial revision, 
‘or publication later in ‘British Rainfall”. 

Although the rainfall of 1986 exceeded the normal 
oy nine per cent over England and Wales, there was 
4 marked deficiency in Sootland, amounting to 
twenty per cent in the Western Highlands. In a 
special article by Dr. J. Olasepoole, details are given 
X the unprecedented defloiency of rain in western 
3cotland during the period November 1935 to June 
1936. There is also a valuable article by Mr. L. C. W. 
Bonacina on the snowfall of the decade 1926-85. 


Die Fermente und ihre Wirkungen 

Von Prof. Dr. Carl Oppenheimer. Supplement. Lief. 
6 (Band 2, Specieller Teil: Haupt-Teil 18-15). Pp. 
788-942. (Den Haag: Dr. W. Junk, 1936.) 10 
Gorins. 

Tma sixth part of this important supplement deals 
with the proteinases, in particular with tryptase, 
pepainase, chymase (rennet) and also papainase: it 
follows the plan already indicated. Frequent use of 
the supplement confirms the opinions already ex- 
pressed as to ita utility and the clarity with which 
the great amount of information is presented. Sections 
dealing with the occurrence and distribution of these 
enxymes may be particularly cited for their complete- 
ness and value to the physiological chemist. Naturally, 
exact directions are given for the preparation of the 
crystalline enzymes, and one could have wished for 
some photographs of these crystals in order to bring 
Home, tA tha aepting bhois beauty end thia zaagnitudé 
of the achievement. 

Prof. Oppenheimer indicates that the ccmipistind 
of the supplement will occupy another year and & 
half, and he pleads for reprints of papers on enzymes 
to be sent to him so as to hasten and facilitate this 
reference to new work, a request which we recommend 
«lso to our readers. The address is: Berlin, W.15, 
Kirfurstendamm 61. E. F. A. 
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British Museum (Natural History) 

Catalogue of Foeeil Cirripedia in the Department of 
Geology. Vol. 2: Cretaceous. By Thomas Henry 
Withers. Pp. xiv +534 +50 plates. (London: British 
Museum (Natural History), 1935.) 30s. 


WHEN the first volume of this Catalogue was pub- 
lished in 1928, the earliest cirriped known was 
Bolepas from the Rhætio. A much earlier form has 
Binoe been discovered in the middle Oarboniferous 
of the Donez and Kusnetzk Basins, U.S.S.R. This 
is a Lepadomorph barnacle, and it shows that the 
Cirripedia must already have been in existence for 
a long period, but gives no evidence of the origm 
of the group. Among many interesting pointe in 
phylogeny the author brings forward evidence to 
show that the three sub-orders of the sessile Cirripedes 
(the Brachylepadomorpha, the Verrucomorpha and 
the Balanomorpha) have been derived independently 
from a pedunculate stock. The Cirripedes show a 
great development in the Chalk, where nearly & 
hundred species and varieties are known, but there 
is an unaccountable imperfection of the record in 
the Lower Cretaceous deposite, in whioh only six 
species have been found; this makes it difficult to 
connect some of the Jurassic forms with those of 
the Cretaceous. 

The introductory chapters deal with the history 
of research, phylogeny, ontogeny, distribution, eto. 
The main part of the work is a systematic account of 
all the known genera and species of Cretaceous 

. The reconstructions af some of the more 
important forms add greatly to the interest of this 
comprehensive work. 


Design : 

a Treatise on the Discovery of Form. By Percy E. 
Nobbs. Pp. ix+412. (London: Oxford University 
Press, 1937.) 30s. net. 


Tms interesting work fille a gap in esthetic theory, 
in so far as the discuseion of the subject is developed 
by & practitioner from faot to principle. Many 
problems of mechanical, of psychological and of 
philosophical interest are involved in what seems to 
be the simple art of design. Illuminating suggestions 
are offered by the author for the solution of such 
problems, though he ia careful not to commit himself 
to any particular school of thought. Gestures which 
seem to be innate for the artist, such as the use of 
soale and proportion, the materialization of ornament, 
the appreciation of colour and the realization of 
form, involve a series of elemente which the author 
brings out and discusses with clarity and conviction. 
It is in the third part of the book that the mutual 
Process of discovering pure form is described by the 
consideration of & series of progressively complicated 
problems of accommodation. It is thus shown that 
the discovery of pure form is expresion, but not art, 
and that the loss of purity in the form may be oom- 
pensated for by its artistic elaboration, or by the 
incorporation with it of extraneous subject-matter 
by way of adornment. An excellent selection of 
illustrations gives an added emphasis to the sesthetio 
views put forward. T. G. 
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Nutrition and Health 


"[: 59 years ago the League of Nations set up 
& Mixed Committee on the Problem of Nutri- 
tion, consisting of agricultural, eoonomio and 
health experts, and including representatives of 
the Advisory Committee on Social Questions, the 
International Labour Organisation and the Inter- 
national Institute of Agriculture. An interim 
report was published more than a year ago, in four 
volumes : the report proper, a report on the physio- 
logical bases of nutrition, and volumes entitled 
"Nutrition in Various Countries" and "Statistics 
of Food Production, Consumption and Prices”, 
the latter being compiled by the International 
Institute of Agriculture, Rome. The interim 
report was devoted primarily to explaining the new 
conceptions which, in the opinion of scientific 
investigators, should govern human nutrition, 
to showing the effects of disregarding these rules, 
and to framing recommendations which might 
form the guiding principles of national nutrition 
policies. The economic and agricultural aspects 
of the problem, briefly referred to in the interim 
report, were reserved for further treatment, and 
the final report, which has now been published*, 
is primarily concerned with them. 

The report is divided into three parts: the first, 
which has three chapters, describes the activities 
of the Mixed Committee and of other international 
bodies working on the problem of nutrition, out- 
lines the general trend of progress in nutrition and 
publio health during the past century, and finally 
summarizes the contents and conclusions, repro- 
ducing also the recommendations published in the 
interim report. The second part is devoted 
exclusively to the health aspect of nutrition, and 
reproduces, with such minor modifications as 
recent research has made necessary, the section 
of the interim report dealing with nutrition and 
health. The third part, which constitutes the 
bulk of the report, deals with the economic and 
agricultural aspects of the nutrition problem: in 
its seven chapters the recent tendencies in food- 
consumption habite and in agricultural production 
are traced, the problem of food pricea and the role 
of income in determining nutritional levels are 
analysed, and the part which education can play 
in determining food habite is considered : finally, 
& ohapter is devoted to showing that in spite of the 
gradual improvement in nutrition which has taken 

* Nutrition. Final Report of the Mixed Committee of the League 
of Na&ons on tho Relation of Nutntson to H and 
Econom Policy. (Official No : 4.13,1987, IL, A.) Pp. 327. (Geneva: 


League of Nations; London: George Allen and Unwin, Ltd., 1937.) 
Ts 04. 


place in recent decades, malnutrition still exist 
in all countries, even in those with the highes 
general plane of living. The report is mainly con 
cerned with conditions in Europe and oountrie 
with a Western civilization, since the Committe 
found that it would not be possible, in the time a 
its disposal, to obtain adequate documentation o 
conditions in the Far East; the Health Organisa 
tion is, however, taking measures to promot 
a full consideration of the problem of nutrition ir 
this part of the world. 

The advance in our knowledge of the principle 
of correct nutrition makes it possible to lay dowr 
with some precision what is an adequate diet ir 
different circumstances. The report divides food. 
stuffs into two classes : (1) the protective foods 
such as milk, glandular animal tissues, eggs, ‘fat 
fish, green vegetables and fresh fruit, which pro 
vide minerals, vitamins and ‘good’ (or animal 
protein ; and (2) the energy-bearing foods, such at 
fate, cereals and sugar. The basio figure for tht 
energy requirement of the average adult, male o: 
female, living an ordinary everyday life in & tem. 
perate climate and not engaged in manual work, 
is fixed at 2,400 calories net (that is, after deduct. 
ing waste in cooking and at table) per day. It is 
suggested that 1,400 calories should be obtained 
from protective foods, and the uso of highly milled 
cereals and an excessive amount of sugar in the 
diet is deprecated: special attention is directed 
to the value of the potato as a food rich in calorie 
and in starch, which is particularly suited as e 
substitute for sugar and oereals in the modern 
European diet. Among the protective foods special 
emphasis is laid on the need for milk in the human 
dietary and on the value of fish liver oils as supple- 
ments for their content in vitamins A and D. 

The report directs attention to the improve- 
ment in nutrition and publio health during the 
past century, owing to the improvements in 
economic welfare and sanitation and to the 
advances in medical knowledge, and presente 
statistics to show that in all Western countries the 
average diet of the population has become in- 
creasingly diversified during recent decades, with 
& definite tendency, stronger in some countrie 
than in others, but everywhere present, for the 
consumption of protective foods to inarease, and 
for that of the purely energy-bearing foods, such 
as cereals and potatoes, to decrease. The changing 
content of the diet is not an accident: it corre. 
sponds to & genuine change both in physiologica) 
requirements and in the power to satiafy them. 
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The principal cause is the reduction in the expen- 
diture of muscular energy, brought about by the 
increased mechanization of industry and agricul- 
ture and the reduction of the hours of work, and 
by the rise in the proportion of the population 
engaged in commerce, clerical work and other 
quasi-sedentary occupations. Simultaneously, 
mechanization has increased output per head and 
raised the purchasing power of all classes of the 
population. Nor must thé improvements in the 
methods of productien and distribution of agri- 
cultural productsa—for example, by the widespread 
use of refrigeration—be left out of account. i 

Although the diet of most Western countries 
has improved very considerably during the past 
twenty or thirty years, and consumption habite 
aro tending to change along the right lines, yet 
the report adduces evidence that, even in those 
countries where the improvement in dietary habits 
has been most marked, the diet of a substantial 
proportion of the population remains deficient in 
essential nutritive elementa. Reference is made 
to evidences of malnutrition, when the dietary 
needs of different classes of the population are 
considered, such as expectant and nursing mothers, 
infante, children and adolescents, as well as adults ; 
whilst a special chapter at the end of the report 
gives statistical evidence for the statement that 
malnutrition still existe in countries of the most 
diverse social structure and stage of economic 
development. Such malnutrition need not result 
in the appearance of frank ‘deficiency diseases’ 
among the population ; in fact, the report empha- 
sizes that, although preventive action against such 
liseases aa scurvy, rickets and beriberi is impres- 
sive, yet it is probably of lees importance to the 
human race than the acquisition and application 
of such knowledge as will also improve the general 
sondition and well-being of every man, woman 
and child, through the better choice, provision and 
itilization of foodstuffs. 

Almost half the report is devoted to the effecta 
of changing habita of food consumption upon 
wriculture and the economic aspects of the 
question of improving nutrition, including the 
‘elationship between food prices and consumption 
«nd factors affecting the former. It is pointed out 
shat agriculture has had no difficulty in meeting 
ihe changes in food consumption which have 
»oourred during the past few decades, and that the 
vdjustments necessary in the future should not 
æ impossible, although certain difficulties exist; 
noreover, the change im dietary habits to which 
ihe report looks forward will be steady and gradual. 
Although it is likely that the demand for the pro- 
ective foods will rise, yet it is considered that a 
'ongidera&ble increase in the consumption of foods 
f high energy value will be required to bring the 
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calorie content of the diet of certain sections of 
the population of a very large number of countries 
up to standards of adequacy. The increase in the 
demand for energy-bearing foods will more than 
counterbalance the decrease which accompanies 
an Increased demand for protective foods. Also, 
as in the classical case of Denmark, a shift from 
exportation of cereals to dairying and animal 
husbandry need not mean a reduction in cereal 
cultivation; in fact, the output of cereals waa 
increased owing to their demand for animal feed. 
The obstacles in the way of adaptation of 
production to the new consumption trends are 
shown to be natural conditions, the conservatism 
of producers, commercial policy and penury of 
capital, as well as the perishable nature of many 
of the protective foods; wise and sympathetic 
consideration will overcome many of them. It 
is pointed out aleo that the contribution of agri- 
culture to improved nutrition has not been merely 
adaptive only. The application of science to 
agriculture has produced a technical revolution 
parallel to, though lees spectacular than, the 
industrial revolution. Mechanical processes have 
replaced hand-labour and the application of bio- 
logical and chemical science has resulted in the 
improvement of both plants and animals or animal 
products used for food. Thus the breeding m 
Canada of Marquis wheat, which ripens early, has 
added 100 million acres to the potential wheat belt 
of Canada alone, by extending it northwards, and 
the annual milk yield per cow in most countries has 
been enormously increased. Even if, during the 
next five years, no further new discoveries were 
made but intensive national efforts were oonoen- 
trated on securing the application of existing 
knowledge, the results on agricultural prosperity 
and nutritional standards would be enormous. 
Turning now to the influence of food prices upon 
consumption, the report points out that the 
relationship varies in the case of different food- 
stuffs. Thus the demand for butter is elastio, 
consumption increasing markedly in recent years 
in countries where the price has been relatively 
low; in Great Britain during the years 1923-33, 
whatever the price prevailing, & rise or fall in the 
price of butter of 1d. per Ib. decreased or increased 
demand by 89,000 owt.; and a rise or fall in the 
price of cheese of ld. per Ib. similarly decreased or 
increased demand by 133,000 owt. The ‘elasticity’, 
therefore (that is, relation of proportionate change 
in demand to proportionate change in price) was 
greater when consumption was low (and prices 
high) than when consumption was high (and prices 
low). In the case of milk, the response of con- 
sumption to changes in price has been found to be 
fairly low; and the same is also true of cereals. 
The demand for bread is inelastic, since the first - 
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desire of the consumer is to satisfy his hunger ; 
and even though bread prices are kept high, bread 
generally still remains the cheapest way of doing 
this. Paying more for the bread he eate is equiva- 
lent to a reduction in the real income of the con- 
sumer, with the result that his purchases of the 
higher-priced protective foods are restricted, with 
consequent deterioration of the diet. 

Evidence is adduced, in the chapter on the 
relation of income to nutrition, that usually the 
sources of ‘good’ protein and foods rich in minerals 
and vitamins are more expensive than the purely 
energy-bearing foods. This applies particularly 
to fruit, vegetables, meat, fish and eggs; while 
dairy producta—also ‘highly’ protective—oocupy 
an intermediate position. These foods, though 
expensive as sources of calories, are relatively 
cheap as sources of minerals and vitamins ; their 
expense, however, militates against their con- 
sumption by the poorer sections of any oom- 
munity. With rising income, calories are pur- 
chased from more varied and expensive sources, 
which are usually more nutritive; thus a steady 
increase in the percentage of both proteins and 
calories derived from animal sources has been 
found to accompany a rising income per oon- 
sumption unit. The evidence for the existence of 
malnutrition in many countries is supplemented 
by studies of the cost of adequate diete, which 
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disclose the fact that the incomes of the poore 
sections of the population are actually insuffiaien 
to provide their members with a minimun 
adequate diet. 

Finally, the report gives — — to method 
of improving nutrition ; it insists, in the first place 
that the problem must be recognized as one o 
primary national importance. It recommends th 
establishment in each country of Natiorfal Nutritio: 
Committees, containing scientific investigator: 
economists, agricultural experts, consumers’ repre 
sentatives, teachers and administrators, whic 
would initiate investigations into the facta c 
nutrition, educate the consumers and make recom 
mendations for improving the national diet. Th 
report recommends the extension of social legialatio: 
for the protection and improvement of the healt] 
of the people, and directe attention to the value o 
school meals and to methods for increasing th 
consumption of milk. Policy must also be directe 
towards helping the orderly expansion of agri 
culture and ita adaptation to the changing demand 
at the same time, attention must be given t 
improvement of transport and distribution, wit) 
the view of reducing the margin between the pric 
received by the producer and that paid by th 
consumer. Adequate nutrition must be one of th 
factors considered by each country in determinin; 
ita economic policy. 


Investigation of the Upper Air 


A’ the Nottingham meeting of the Britieh 
Association a discussion on the upper air 
which was held on the morning of September 6 
was preceded by a demonstration of the ascent of 
a sounding balloon, organized by Prof. D. Brunt. 
The demonstration attracted the attention of large 
numbers of members of the Association, as well as 
of the general public. The balloon carried a Dines 
meteorograph, recording preasure, temperature 
and humidity at all stages of the ascent. The 
instrument was attached to the balloon by a 
Baker release, which oonsista of a small &neroid 
box with a catch capable of being set so that it 
is released from the balloon at any desired height. 
In the demonstration the catch was set to liberate 
the instruments at a height of about 12 kilometres. 

The instruments were in fact released from a 
height of 12-3 km., and were found 4 miles east 
of Grantham and returned to Kew Observatory 
in good condition. The record of the meteorograph 
showed that the balloon had probably entered the 
stratosphere at a height of 12:km., where the 


temperature was —55°O. The temperature fel 
steadily through the whole range of height attained 
except in a layer from 4 to 1 km. above the ground 
where it increased by about 1? C. The record c 
humidity, which was probably only reliable in th 
lower half of the ascent, showed no features c 
particular interest. The general features of th 
temperature record agreed with those shown b 
the seroplane ascent at Mildenhall on the sam 
morning. 

In the subsequent discussion in Section A 
Prof. D. Brunt explained the division of: th 
atmosphere into troposphere and stratosphere, an 
explained why frequent measurements of tem 
perature and humidity in the free air are c 
importance to the forecaster. The method demor 
strated before the meeting has the disadvantag 
that days or even weeks may elapee befor 
the record of the Dines meteorograph, or an 
other instrument sent up on a free balloon, i 
available for study. The alternative method c 
upper air observation which is in general use i 
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meteorological services is that of observing from 
an aeroplane. This method is expensive and is 
restricted to those days when it is possible for an 
aeroplane to fly. In consequenoe, efforts are now 
being made to develop wireless methods. 

Mr. L. H. Q. Dinee, of Kew Observatory, 
described the meteorograph in greater detail, and 
showed a number of specimen records obtained by 
ita use. Om account of the lightness of the instru- 
ment, it can be sent up with any other instruments 
used for the investigation of conditions in the 
upper air. . 

Prof. K. O. Lange, of Blue Hill Observatory, 
Harvard University, described a wireless trans- 
mitter which has been developed at Blue Hill, for 
use on balloons in conjunction with a receiver at 
the ground. The transmitter sends out waves of 
constant frequency, and the aim of the designer 
of the instrament is to replace the measures of the 
meteorological elements by time intervals. The 
meteorological instruments are an aneroid, & bi- 
metallic thermometer and a hygrometer. Each of 
these instruments is equipped with & pen arm, and 
these pen arms, together with & fixed pen, slide 
over a small cylinder on which is wound e fine 
platinum wire in the form of a helix. The helix 
and the pens are wired to the transmitter, and the 
cylinder on which the helix is wound is rotated 
by a clockwork which makes two revolutions per 
minute. The contacta of the fixed pen with the 
helix bring the transmitter into action at regular 
intervals of 4 minute, while the pens attached to 
the meteorological instruments bring the trans- 
mitter into action at times which are determined 
by the readings of these instruments. The signals 
being recorded on the drum of a chronograph, the 
lags between the records given by the moveable 
pens and the fixed pen are readily estimated and 
converted into the readings of the corresponding 
meteorological element. 
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The instrument shown by Prof. Lange is er- 
tremely compact, being contained in & small 
wooden box, the external dimensions of whioh do 
not exceed 8 in. x 4 in. x 3 in. This method is 
now being adopted at some of the upper air 
stations in the United States, instead of the 
aeroplane ascents which have hitherto provided 
the date required for weather forecasting. It is 
likely that the eame or similar instrumenta will be 
in general use in many parta of the world within 
a few years, in view of the saving of money, oom- 
bined with the enormously increased frequency of 
observations, which will be obtained when this 
method supplante the aeroplane. The use of such 
instruments will open up the possibility of obtain- 
ing observations of the conditions in the central 
part of depreasjons and in other conditions when 
it is impossible for an aeroplane to make an ascent, 
as in rain or fog. 

Prof. F. A. Paneth, in continuing the discussion, 
explained the methods by which he and Mr. Dines 
had obtained samples of air at high levels in the 
atmosphere, and showed some of the resulta of 
analysing these samples. The most interesting 
result so far obtained ig the apparent increase in 
the proportion of helium present in air at levels 
of 25 km. and upward, indicating & tendency for 
the component gases of the atmosphere to separate 
out according to their molecular weights at such 
levels in the atmosphere. Further observations 
will be required before this can be accepted sa 
conclusively proved. Prof. Paneth emphasized 
the importance of analysing samples of air from 
high levels for their water-vapour content. In 
view of the fact that nearly all the radiation and 
absorption of long-wave radiation in the atmo- 
sphere are produced by water vapour, it is of the 
greatest interest to meteorologists to know how 
much water vapour actually is present at high 
levels in the atmosphere. D. B. 


The Percy Sladen Expedition to Lake Titicaca* 
By H. C. Gilson, Leader of the Expedition 


INCE April 14, the day after the arrival of the 
main body at Puno, the Expedition has been 
established in a hacienda (Camjata) on the 
peninsula of Capachica, which bounds the north 
side of Puno Bay (see Fig. 1). The first fortnight 
was spent settling in, arranging laboratory 
* Bee also the article by Prof. J. Stanley Gardiner in NATURE of 
Feb. 37, 1037, p. 353, 
e. 


accommodation, and transporting all our numerous 
cases of apparatus and equipment out from Puno, 
a four-hour trip by motor launch. During this 
time & good deal of miscellaneous collecting was 
done in the ponds and streams of the peninsula, 
but it was not until the beginning of May that work 
on the lake oould be started in earnest. Since then 
routine hydrographical and chemical observations 
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have been made at a station about four miles out 
from the anchorage, besides numerous trips farther 
afield. An intensive faunistio and ecological study 
has been made of the anchorage and neighbouring 
bays, also supplemented by expeditions to other 
shores of the lake. 

The hydrography of the lake is somewhat com- 

plicated, and no certain conclusions as to the water 
movements can be drawn from our work aa yet. 
It can be seen from Fig. 2, which shows tempera- 
ture profiles for the same station at different dates, 
that during the two and a half months of our 
observations there has been a steady losa of heat 
from the lake as a whole. At the same time the 
thermocline has moved down from 60 metres to 
100 metres and its temperature difference has 
decreased. The causes of these two changes are 
presumably to be found in the considerable radia- 
tion which occurs during the nights, which are 
almost always clear at this season, and in mixing 
-by the wind. The latter has not been strong, 
averaging 9-4 m.p.h. in May, 8:8 mph. in 
June, and 9-5 m.p.h. in the first half of July, 
but higher velocities have probably been reached 
for short periods in July than in the preceding 
months. 

The lake water is distinctly alkaline, the pH 
varying from about 8-5 in the surface layers to 
7-75 at the bottom. It has & comparatively high 
content of solutes, the chloride alone ranging from 
245 to 250 parts per million. The alkali reserve 
shows small variations about 0:0023 N, being 
generally rather lower in the illuminated zone. Of 
the nutrient salts, silicate ranges from 300 mgm. 
to 800 mgm. Si per cubic metre in the photo- 
synthetio zone, and rises to 2,000 mgm. Si in the 
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Fig. 2. 


TEMPNRATURE PROFILES AT A STATION IN Lax 
TITOLA. 


depths; phosphate shows a similar reduction in 
the surface layers where it never exceeds 15 mgm. 
P/m.*, but depletion by the plankton is by no 
means oomplete, as we have never found this 
figure to be lees than 7; in deep water it rises to 
about 25. Dissolved oxygen approaches saturation 
above the thermocline, frequently showing a 
maximum at D or 10 metres, as is commonly 
found in the sea. Below the thermocline the 
concentration is lower but never falls below 
45 per cent of saturation, which suggests that 
there must be complete circulation at some time of 
the year. An experiment with 
raw plankton gave the 'oom- 
pensation point’ at 13 metres, 
but the true level is probably 
somewhat lower. 

Plankton is abundant, the 
principal plankton animal being 
& species of Diaptomus. Early 
in the season a daphnid was also 
present in considerable numbers, 
but later gave place to a small 
chydorid. Several species of 
rotifer are also common. The 


dominant phytoplankton forms 
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are a diatom and a oolonial green alga resembling 
Dictyospharium. The latter is abundant at all 
lepths down to 50 metres; the diatom is found 
alive down to 15 metres, but below this there are 
only dead shells. The leas common forma show an 
mteresting vertical distribution. Thus from 10 to 
20 metres Lagerheimia sp. (Chlorococcales) and 
Thlamydomonas sp. ocour; from 20 to 80 metres 
Oocystis sf. (Ohloroooocales) is found and 
Peridinium sp. in small numbers; from 30 to 
10 metres the Perldinium is common with 
Staurasirum sp. (Desmidisoes) ; from 40 to 50 
metres there is little alive except the Dicty- 
spherium and Peridinium. 

Round the shores the rooted vegetation varies 
considerably with depth, exposure and -type of 
bottom. In all sheltered places where the depth 
is between 1 and 4 metres, such as the major part 
of Puno Bay, there is & thick growth of “tortora” 
(Scirpus riparius). Underneath this and elsewhere 
ig & mixed smaller vegetation which shows & 
marked zonation with depth. Thus in moderate 
shelter from 0-2 to 0-5 metre Zannichellia Bp. is 
dominant ; from 0-5 to 8 metres there is a mixed 
vegetation of Potamogeton, Elodea and Myrio- 
phylum; from 8 to 18-5 metres Chara sp. is 
dominant ; from 13-5 to 17 metres this is replaced 
by a moss. With greater exposure the zones tend 
to be shifted downwards, perhaps owing to the 
harder bottom and consequently clearer water 
found there. 

The fauna of the lake is rich in individuals, but 
species are not numerous. No Isopoda, Neuroptera, 
Plecoptera, Hydrometride or Gerride have been 
found. ] 

In the “‘tortora” swamp ocour Notonecta and the 
water beetles Agabus and T'rophisternus. The same 
species of these genera are also present in ponds 
near the lake. In the belt of low-growing weeds 
which fringes the shores down to a depth of about 
10 metres, the most abundant animals are several 
species of Hyalella (Amphipoda) and Littoridina 
(Mollusca). Besides these, Turbellaria, Oligochmta, 
Platytaphius (a ramshorn snail), Ancylus (a fresh- 
water limpet), Pistdium, Spherium, leeches, water 
mites, Corixide and the larvse of caddis flies, 
Chironomids and dryopid beetles are usually 
found. A green sponge is common, growing 
on plant stems. A similar fauna is present in 
the shallow lagoons near the north end of the 
lake. 

On bare stony bottoms Hyalella is dominant, as 
many a 1,500 having been counted to the square 
foot. Below the 10-metre line the bottom is usually 
muddy and contains Platytaphius and Hyalella 
(different species from those in the weed), Pisidium, 
leeches, chironomid larve and sponges. 

There are in the lake a number of species of 
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Orestias (a Oyprinoid fish), a large catfish, and an 
aquatic frog (Cyclorhamphus). The catfish is also 
found in the larger rivers which run into the lake, 
and in these it is fished commercially. , 

In the smaller streams near the lake and the 
headwaters of the rivers are numerous beetles, 
larves of dragonflies and mayflies, Planorbis, 
Spherium and Hyalella. The same species of 
Planorbis has been found near Cuzco in the 
Amazon basin ; and the same, or a closely related, 
species of Hyalella as far down as Quillobamba 





Fig 3. 
Nativa BOAT WITH WOMAN WNARING A TYPE OF HAT 
OOMMON IN OOUNTRY DISTRICTS NHAR LAXE TITIOACA. 


(3,600 feet) in the Amazon basin, as well as at 
San Antonio (15,500 feet) in the Pacific drainage 
area. In some of the temporary ponds near our 
base a species of Estheria (Conchostraca) was 
abundant until they dried up. 

Besides the field work, the results of which are 
very briefly summarized above, a good deal of 
laboratory work has also been done. Hinton has 
worked out the life-histories of nearly all the 
important insects, besides making extensive col- 
lections of the terrestrial insect fauna. Collections 
have also been made of many of the birds and their 


Parasites, 
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I &m much indebted to all my oolleagues for 
their wholehearted co-operation in all the work of 
the Expedition and for much of the information 
contained in this article. We are also indebted 
to Sefior Carlos Landaeta B. for allowing us to 


Obituary 


Prof, Frank Morley 

RANK MORLEY, professor emeritus of mathe- 

matics at Johns Hopkins University, died ab 
Baltimore on October 17. He was born in 1860 at 
Woodbridge in Suffolk, and was educated at Wood- 
bridge School until he went into residence at Cam- 
bridge in 1879, having won an open scholarship at 
King’s College. His university career was sorely 
hampered by illness. He did not graduate until 1884, 
& year later than the normal date, eighth in the list 
when G. B. Mathews was senior wrangler and A. N. 
Whitehead fifth. Ill-health beyond all doubt had 
prevented him from doing himself justice, but the 
disappointment was keen. In middle life he was 
loth to speak of his student days, yet the friendships 
then formed with Lowes Dickinson and others were 
lasting. It is saddening to contrast the conditions 
of sixty years ago with the encouragement and the 
opportunities that are offered to a clever boy to-day. 

For three years after leaving Cambridge, Morley 
was & master at Bath College. Then, by the good 
offices of Dr. Rendel Harris, Morley (whose parents 
were Quakers) became profeasor at the Quaker 
College of Haverford, Pa. From then onwards 
his home was in America. The hardships of his 
earlier years were behind him; his health no 
longer caused him anxiety, though he was always 
cautious; he married, feeling that his position was 
assured, and lived in Haverford for twelve 
. years of great happinees, during which his powers 
and his reputation steadily increased. His closest 
mathematical associations were with two Cambridge 
professors at the neighbouring college of Bryn Mawr, 
Charlotte Scott from Girton College, one of the fore- 
most of the younger geometers, and James Harkness 
of Trinity College, who obdllaborated with him in his 
first book, a treatise on the theory of functions pub- 
lished in 1893, and reissued six years later in a 
shortened and much improved form as an intro- 
duction to that subjeot. 

In 1900, Frank Morley accepted the professorship 
of mathematics at Johns Hopkins Unrversity, Balti- 
more; this he held until he reached the age of 
retirement nearly thirty years later. His election to 
this famous chair, always sssociated in Britain with 
the name of J. J. Sylvester, was an honour that 
could acarcely be surpassed. Other honours were 
bestowed upon him as the years passed by; they 
will not be catalogued here. He filled his high office 
and performed ita duties with dignity and distinction. 
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use the Hacienda Cemjata as our base, and to th 
officials of the Peruvian Corporation in Puno an 
Arequipa for arranging our food supplies and help 
ing us in innumerable other ways. We gratefull: 
acknowledge the help thus afforded the Expedition 


Notices . 


At Johns Hopkins the work was more onerou 
and the responsibilities were greater than at Haver 
ford; it is not unreasonable to feel regret tha 
Morley’s output of original papers was thereb 
leasened, for it is in these that his most characteristi 
work is to be found. As a boy and a young mai 
Morley had shown exceptional promise as a chess 
player; throughout his life he could grasp th 
possibilities of a position at chess or of a hand & 
something of the same power in discussing a geo 
metrical configuration, for he proved, not once bu 
many times, that he could penetrate more deeply 
into its inner significance than the rest of us. 

There can be no doubt that the life.Prof. Morley 
loved best was the quiet life of the student, a simpli 
home life with friends near at hand. Hus elevatior 
to the prominence of the professorship at John 
Hopkins University was a well-deserved honour, bu: 
whether it added to his happiness is doubtful. He 
never allowed himself to loee touch with England 
it was his habit to come in alternate years, but afte 
his retirement in 1928 he came every year; alwayi 
if possible making a stay at both Woodbridge anc 
Cambridge. A few years ago he was stricken witl 
a serious illnees while at sea on the way to England 
and never wholly recovered his strength. This yea 
he had a heart attack at sea while returning ix 
America, and died peacefully soon after reaching hii 
home at Baltimore. 

Prof. Morley leaves a widow and three sons, al 
of whom were Rhodes scholars at Oxford. 

i HxnnHRT W. RICHMOND. 


Prof. H. Jacobi 


Tu» death is reported of Prof. Hermann Jacobi 
emeritus professor of Sanskrit in the University oj 
Bonn, which took place at Bonn on October 20 -ai 
the age of eighty-seven years. 

Jacobi’s early researches relating to Indian culture 
and religion dealt with the then little understooc 
cult of Jainism. When quite a young man he accom. 
panied Dr. Buhler, who wad a member of the Bombay 
Educational Service, to Jaisalmer and other centres 
of Jain learning. He then made a profound study al 


the cult; and in consequence it was he who wae 


mainly instrumental in securing the recognition ir 

Europe and America of Jainism as an important 

religious system quite independent of Buddhimm, oi 
. 
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which it was then erroneously to be a mere 
xffahoot. His translation of the Jain Sutras appeared 
in the Sacred Books of the East edited by Max 
Müller; and in 1879 he published an edition of the 
Kalpa Sutra, the recognized manual of the com- 
munity, with an English introduction. He also 
xlited three important Prakrit texte, which appeared 
it intervals between 1883 and 1928 in the “Bibliotheca 
(ndica". He was the first to give Apabhramss texts, 
which mark* the transition from Prakrit to modern 
anguages. His collection of Jain tales (1930) is in 
zeneral use as a text-book. In 1918 Jacobi revisited 
(ndia to lecture before the University of Calcutta on 
(ndian rhetoric. His reception by Jam pandits on 
shat occasion not only threw open to him material 
isually not accessible to foreigners, but also mani- 
‘ested the high esteem in which he was held in the 
Jain community. 

Jacobi’s contributions to Sanskrit learning were no 
ess important and covered a wide field, includmg 
she study of the Indian doctrine: of poetics, the 
Ramayana and Mahabharata, to which he is the 
not authoritative guide, and Indian chronology, a 
rabject in which his studies in the Indian Aniquary 
f 1888 and Bpigraphica Indica of 1892, with further 
ables published two years later, are the fundamental 
saloulations for all later work. In comparative 
ahilology he developed important theories as regards 
he characteristics of certain Asiatic languages as 
xompared with the Indo-European group. He was 
deo an authority of the first rank on Indian philo- 
(phy, an important study being "The Origin of 
3uddhigm from the Sankhya Yoga” (1890). 

Jacobi’s eminence as an Oriental scholar was 
'ecognired on the occasion of his seventy-fifth birth- 
lay, on February 11, 1925, when he was the recipient 
X & volume of contributions from forty-seven 
xrominent Orientalista, among whom Britain was 
*presented by Sir George Grierson, Dr. F. W. 
Chomas and Prof. R. L. Turner. 


Mr, A. B. Brewster 


Wa regret to record the death of Mr. A. B. 
3rewster, formerly Governor's Commissioner of Colo, 
North and East Fiji, which took place et Bath on 
)etober 18 at the age af eighty-two years. 

Adolph Brewster Brewster was born in Melbourne 
ind educated in England. On his return to Australia, 
vith his father in 1870 he took up a land grant in 
fii from the Polynesian Company, which had 
wquired & large concession of land around Suva 
rom King Cakobau (Th&kombeu). On the failure 
if his venture in cotton and sugar planting, he entered 
he Fijian Civil Service in 1884, and served until his 
etirement in 1910. 

Later, as Governor's Commissioner of the mountain 
rovinoes of Vitilevu, Brewster acquired an intimate 
wd sympathetic knowledge of the wild mountaineers 
md their customs, of which he gave a vivid and 
letailed account in his book ‘The Hill Tribes of Fiji". 
Te was also the author of “King of the Cannibal 
"lands", which appeared recently. It was through 
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a letter written by him to The Times that the war 
club presented to Queen Victoria by King Cakobau 
was returned to Fiji m 1932 to serve as the mace of 
the Legislative Council. A further service to Fijian 
studies, for which posterity will be grateful, was the 
compilation of & manuscript record of a native 
version of the organization of Fijian society, which 
was undertaken at his request by a native olerk, 
preserving & tradition which otherwise would have 
died out. 


Mrs. F. LL Griffith 

W regret to record the death of Mrs. Griffith, 
widow of the late Francis LL Griffith, professor of 
Egyptology in the University of Oxford, which took 
place at Oxford an October 21 at the age of sixty-four 
years. Mrs. Griffith became interested in Egyptology 
after a visit to Egypt in 1906, and studied under 
Prof. Griffith, whom she married in 1909. From that 
time onward she was closely associated with her 
husband in his archsological and linguistic studies, 
and accompanied him on his expeditions of arahwo- 
logical investigation in Egypt, Nubia and the Sudan 
in 1910-18, 1923, 1929 and 1930. After his death in 
1984, she devoted herself to superintending and her- 
self working at the numerous undertakings which he 
had planned, but had left uncompleted. She had 
already published two volumes of the ‘“Demotic 
Graffiti in the Dodecaschosnns’’, of which the seventy 
plates were prepared by herself. She also actively 
supported by the expenditure of time and money 
the further excavations at Firka and Kawa in the 
Budan in connexion with the Oxford Excavations 
in Nubia, a trast which had been founded by her 
husband in 1910. 


Mr. HmunugT Worum ENGLAND, who died at the 
age of fifty-five years on October 30, had for nearly 
forty years been in charge of the tal 
library of the Zoological Department of the British 
Museum (Natural History). Mr. England possessed 
an unrivalled knowledge of zoological literature and 
will be greatly missed by the many xoologists at 
whoee disposal his knowledge and his ability in 
tracing obscure references were freely placed. He 
entered the Museum service as a boy attendant in 
February 1898 and attained the rank of higher grade 
technical assistant in 1982. Among his colleagues his 
kindly, helpful and generous character was well 
known, and the high regard in which he was held in 
the Museum is illustrated by the fact that he was 
one of the three recipients among the Museum staff 
of the King’s Coronation Medal. 


Wn regret to announce the following deaths: 

Bir Joseph Isherwood, Bt., who devised the longi- 
tudinal framing method for the construction of cargo 
boats and tankers, on October 24, aged sixty-seven 


years. 

Prof. J. B. Senderens, correspondant of the Section 
of Chemistry of the Paris Academy of Sciences and 
honorary fellow of the Chemical Society, aged eighty- 
one years. 
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News and Views 


Nobel Prixe for Physics 
THs formulation of de Broglie’s wave-particle 
theory in 1924 and its experimental verification in 
1827 by Dr. C. J. Davisson at New York and Prof. 
G. P. Thomson at Aberdeen mark an outstanding 
epoch in the history of physics. With the award 
of the Nobel Prize for Phyaioe for 1987 to Dr. Daviseon 
and Prof. Thomson just announced, all three are 
now in the gelect ranks of Nobel prize winners. The 
scattermg of an electron beam was first studied by 
Campbell Swinton so far back as 1899, and had it 
not been for the fact that he used a polycrystalline 
instead of & single crystal reflecting surface, he might 
well have discovered the wave-like interaction of 
electrons with matter. The results of the many 
further obeervations on the soattermg of electrons 
were all found to be in accordance with classical or 
quantum mechanics until, in 1921, Deviseon and 
Kunsman recorded directions of preferential scatter- 
ing of an electron beam from a polycrystalline surface 
which, however, they explained in terme of pure 
mechanics. Although L. de Broglie had 
formulated his theory associating wave systems with 
moving particles in 1924, it appears to have been 
rather the stimulus of an accidental observation 
which led C. J. Daviseon and L. H. Germer to study 
the scattering of slow electrons from the surface of a 
single nickel crystal, and in March 1927 they gave a 
preliminary summary of their resulta. This was 
followed in December of the same’ year by a more 
' complete account, which established for the first time 
the wave properties of moving electrons, in agree- 
ment with de Broglie’s theory. 


MnaAxwnuiLm, in Aberdeen, G. P. Thomson and the 
late A. Reid, unaware of Devisson and Germer’s 
experiments, had been studying the scattering of fast 
electrons by thin films, and in May 1927 they pub- 
lished an account of the diffraction of cathode rays 
by a thin film of celluloid, illustrated by a photo- 
graphio record of the distribution of the scattered 
electrons. It is interesting to note that here again, 
although he was acquainted with de Broglie’s theory, 
it was not so much this as certain anomalous resulta 
relating to the scattering of electrons in helium 
observed by Dymond, and Thomson’s own experi- 
ments on the scattermg of positive rays in gases, 
which afforded the main stimulus to the carrying out 
of his experiments. Shortly afterwards, ‘Thomson 
published the results of further experiments on the 
diffraction of fast electrons by thin metal films 
which quantitatively confirmed de Broglie’s relation- 
ship. Since 1928, Deviseon and Thomson have, with 
their respective collaborators, greatly extended their 
epoch-making researches, and to Thomson is due the 
merit of having early recognized the 
possibilities in the study of surface problems of 


electron diffraction by fast electrons with photographic ' 


recording of the scattermg angles. To-day the eleotrc 
diffraction camera ranks with the microscope, tl 
spectrograph and X-rays as an indispensable unit i 
the well-equipped chemical or physical taboratory. 


Nobel Prize for Chemistry , 

Prof. W. N. Haworth, of Birmingham, and Pro 
Paul Karrer, of Zurich, have been awarded Jointly tt 
Nobel Prize for Chemistry for 1987. Prof. Hawort 
is Director of the Ohemistry Laboratories of tl 
University of Birmingham, now provided with tk 
moet modern chemistry department in Great Britai 
through & generous benefactor who has recognize 
the value and poesibilitiee of Prof. Haworth’s ir 
vestigations. He is a Davy medallist of the Royt 
Bociety and Longstaff medallist of the Chemie 
Society. For niany years his name has been ase 
ciated with outstanding results obtained in hi 
laboratories in the elucidation by chemical an 
physical methods of the constitution of substance 
of biochemical importance, particularly the sugea 
and polysaccharides and, more recently, as the notic 
of the award indicates, with the synthesis an 
determination of the constitution of the antiscorbuti 
vitamin C to which he assigned the name of ascorbi 
acid. With this later work, other names are als 
associated, particularly those of Prof. A. Szent 
Györgyi, who has received the Nobel Prize fo 
Medicine, and Prof. E. L. Hirst, of Bristol, who ha 
long been associated with Prof. Haworth. Pro! 
Haworth’s name will remain outstanding in claseics 
organic chemistry. The success of his work is due i 
no small measure to his great ability in organixin 
and leading a team of loyal collaboratore, which cal] 
forth qualities as necessary in modern chemical in 
vestigations as those required for carrying out th 
investigations themselves. Of this loyal collaboratia 
Prof. Haworth has never ceased to expreas hi 
appreciation whenever he has had occasion + 
describe the results of investigations in laboratorie 
of which he has had charge. 


Prof. Paul Karrer has published many papers c 
vitamins A and B and related compounds; he ala 
confirmed tbe constitution ascribed to ascorbic aci 
by Bzent-Gyórgyi. Karrer is perhaps best known fo 
his investigations on the carotinoids, of which ĝ 
carotene acts as the chief precursor of vitamin A n 
the animal body, although a- and y-carotene am 
eryptoxanthine can also act as pro-vitamins to ı 
certain extent. More recently he has turned hi 
attention to vitamin B, and the chemistry of th 
flavins, one of which, lactoflavin, is a part of th 
complex originally described as vitamin Bẹ, and als 
a part of the yellow oxidixing enzyme, in which, a 
the phosphate, it appears to be combined with th: 
colloidal carrier of the enxyme, Finally, in one o 
bis most recent papers, he and Soloman desoribe th 
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isolation of same new sterols from the unsaponiflable 
matter of wheet-germ oil by fractionation by adsorp- 
tion on & column of aluminium oxide; the fraction 
of uneaponifiable matter used was assumed to contain 
vitamin E. 


Prof. Charles Fabry, For.Mem.R.S. 

Arrur fifty years devoted to teaching and research, 
Prof. Charles Fabry is retiring from the chair he has 
held in the Sorbonne, Paris. In his acientific career, 
Prof. Oh. Fabry has pre-eminent for his work in 
optics. His interferometric work, with his determina- 
tion (with Pérot and Benoit) of the length of the 
standard metre in wave-lengths of the monochromatic 
radiation of cadmium, has long been classical. His 
studies on the spectrum of the iron aro, his pioneer 
work on the mercury aro lamp, and on the application 
of interferometry to spectroscopic research must also 
be recalled. To & somewhat later period belong his 
~esearches in photometry and astrophysics. The 
niorophotometer he designed with Prof. H. Buisson, 
and his studies on photographic density also represent 
pioneer work in & fleld which, has since seen a wide 
development along the lines he predicted. During 
oent years, Prof. Fabry's interest has turned to- 
wards meteorological optics. Under his direction, 
“searches ori the composition of the upper atmosphere 
and ite ozone content are being carried on by a group 
af his pupils. Soon after the Great War, Prof. Fabry 
‘ounded in Paris the Institut d’Optique, of which he 
s still director. The activity of this institution has 
seen devoted to industrial optics ag well as to 
wientific investigation, to teaching and to the 
lesigning of optical perte as well as to research. The 
Revue d'Optique, also founded by Prof. Fabry, is 
yabliahed by the Institut d'Optique. 


Pror. FABRY is also a brilliant writer and a 
eoturer of no ordinary skill. His text-books on 
Meotrieity, thermodynamics, photometry, written in 
wn exceptionally lucid style, are classics in the French 
iniveraitiee. As a lecturer he was, at the Sorbonne, 
«rivalled ; generations of studente have listened to 
ve witty and genial lectures and marvelled at the 
‘larity and directness of his exposition. He is also 
well known in English-speaking scientific circles and 
8 & foreign member of the Royal Society. He has de- 
ivered the Guthrie Lecture and Thomas Young Ors- 
jon before the Physical Society ; he is an honorary 
nember of many scientific bodies, and recently has 
seen elected president of the International Council of 
leipgntifie Unions. The scientific jubjlee of Prof. 
Tabry will be celebrated by a meeting to be held at 
he Sorbonne some time between November 23 and 
December 5, and the committee dealing with the 
wrengements has also approved the design of a 
Tabry Jubilee Medal, & replica of which oen be 
)btained from the Secretary and Treasurer of the 
Jommittee, Prof. G. A. Boutry, Conservatoire des 
irts et Métiers, 292 rue Bt.-Martin, Paris (8éme). 
t is aleo hoped to be able to publigh in volume 
orm some of Prof. Fabry's works, selected from his 
lasmicel memoirs and from his unprinted researches. 
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Dr. Eric Ashby 

Dez. Erro Asusy, reader in botany in the University 
of Bristol since 1935, has been appointed to the chair 
of botany in the University of Sydney, Australia, in 
succession to Prof. T. G. B. Osborn. After leaving 
the City of London School, Dr. Ashby entered the 
Imperial College of Science in 1923, graduating in 
1925. From this time dates the origin of his original 
inveetigations, which have been pursued steadily 
along two main lines: a quantitative study of the 
effecta of the environmental factors and their inter- 
actions on the growth of Lemna, and the analysis of 
hybrid vigour. Papers on both these topics have 
appeared in the Annals of Botany. In 1929 he secured 
a Commonwealth fellowship and widened his scientiflo 
outlook by two years work in the United Btatea. 
Shortly after his return he was awarded the D.So. of 
the University of London. Dr. Ashby has played a 
prominent part in the development of a quantitative 
ecology and has surveyed this subject in botanical 
reviews. His highly individual view on the nature of 
heterosis has aroused general interest if not general 
approbation. His point of view is succinctly expreesed 
in a contribution to the Royal Society on the theory 
of heterosis. Dr. Ashby has served botanical science 
in various capacities on the councils of the Linnean 
and Eoological Societies, and as the joint secretary 
of the Society of Experimental Biologists. Hia great 
talents and enterprise have gained due recognition in 
securing at the early age of thirty-three years an 
appointment of such distinction. 


Geological Society: Foreign Fellows and Corre- 
spondents 

AT ite meeting on November 8, the Geological 
Society of London elected as Foreign Fellows, Dr. 
W. A. J. M. van Waterschoot van der Gracht, Dr. 
W. J. Jongmans, Dr. A. Renier, and Dr. F. E. 
Wright, and as Foreign Oorrespondenta, Prof. N. L. 
Bowen, Prof. R. M. Field, Baron F. van Huene, and 
Prof. HL Stille. Dr. W. A. J. M. van Waterschoot van 
der Gracht, of Heerlen, has made important con- 
tributions to our knowledge of the underground 
geology of the Netherlands, and has also published 
pepers on economic geology, including coal and 
petroleum. More recently he has devoted attention 
to tectonic geology with special reference to North 
America. His review of the theory of continental 
drift formed the introduction to & symposium on 
that subject which was published by the American 
Association of Petroleum Geologista. He was director 
of the Rijksopeporing van Delfstoffen until 1917, and 
has been a Fellow of the Geological Society of London 
since 1898. Dr. W. J. Jongmans, director of the 
Geological Bureau of the Netherlands at Heerlen, 
has added much to the knowledge of Carboniferous 
stratigraphy. His publications on Carboniferous 
Plants are well known, particularly those dealing 
with the genus Calomsies. He is editor of the botanical 
section of Fossils, Catalogus, and was responsible 
for the volumes in that series dealing with the 
Equisetales and Lyoopodiale. Dr. A. Renier, 
director of the Geological Survey of Belgium, has 
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also made numerous contributions to the stratigraphy 
and pelsontology of the Carboniferous rocks, par- 
ticularly of Belgium. His published works deal with, 
among other subjects, fossil planta, coal resources 
and tectonics. Dr. F. E. Wright of the Geophysical 
Laboratory, Carnegie Institution, Washington, has 
investigated the optical properties of minerals, in- 
cluding variations due to changes of temperature. 
He has also written on the petrological microscope 
and the surface features of the moon. 


Cominge to the new Foreign Correspondents, Prof. 
N. L. Bowen, of Chicago, formerly a member of the 
staff of the Geophysical Laboratory, Washington, is 
an authority on the crystallization of magmas and 
the evolution of igneous rocks. His work is widely 
known, and has had considerable influence in Great 
Britam. Prof. R. M. Field, of Princeton University, 
has carried out researches upon marine sediments, 
particularly of the West Indies, and has described 
the geology of the Bahamas. He has also com- 
pared the Ordovician succeasion in Great Britain 
and America. Baron F. von Huene, professor in the 
University of Tübingen, is well known for his studies 
of fossil reptiles, particularly thoee of the Trias 
and Lias. He has described forms from Central 
Europe, South Africa, North and South America, 
India, and Great Britain. His larger works include 
monographs on the dinogaurs and ichthyosaurs. 
Prof. H. Stille, of Berlin, is the author of numerous 
papers on the geology of Westphalia, Hanover and 
other parte of Germany, many of them dealing with 
the Cretaceous system. He has also made a special 
study of tectonic geology, both in ite broader aspects 
and in relation to particular areas, such as the western 
Mediterranean. 


The Royal Veterinary College and Hospital 

Tum MAJESTIES THE Kine AND Quauw opened 
on November 9 the new buildings of the Royal 
Veterinary College, Great College Street, Camden 
Town, London, N.W.l. A brochure issued to 
commemorate this event gives a brief history of 
the College, and an account of its reconstruction, 
with a description of the new buildings and of the 
work that will be carried on in them. The brochure 
is sumptuously produced, and is illustrated with & 
portrait of Charles Vial de St. Bel, the first principal 
(1791-98), as frontispiece, three views of the old 
Oollege buildings, and & plan of the reconstructed 
College with views of some of ite chief features. The 
old College has been demolished, and the new College 
block is rectangular in shape, with projecting wings 
facing Great College Street, the various departments 


being grouped around two internal courts seperated - 


by a central assembly hall. The Beaumont Hospital 
for Sick Animals and the Canine Hospital are situated 
to the weet, and the Pathological Museum and 
Pathological Research Institute to the east, of the 
main block. Behind the Canine block are a reception 
stable, harness room, garage and workshop. Along 
the north-east boundary is the Ride in which horses 
are tested for soundness, horse-boxes, stores and 
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quarters for attendants. The post-mortem buildin 
with cold store, preparation room and laboratorie 
adjoms the Ride. Future extensions planned wha 
funds permit are the Large Animals’ Hospital and | 
fleld station. 


Society of Glass Technology : Twenty-first Anniversar 

Ta Society of Glass Technology began a two day 
anniversary meeting on November 9 to celebrat 
its Coming of Age. The proceedings opened with | 
luncheon that was attended by the vioe-chanoello 
of the Unrversity of Sheffield and Mrs. Pickard 
Cambridge, Mrs. F. Wood, Lord Oozens-Hardy, Mr 
Geoffrey Pilkington, Mr. W. L. Chance and many othe 
prominent glass manufacturers. In addition, th 
Society had as its guests four foreign delegates fron 
the Contment, namely, Prof. A. J. de Artigas (Spam) 
Prof. G. Keppeler (Germany), Dr. B. Long (France) 
and Dr. H. Maurach (Germany). Of the eighteer 
original members who still retain their connexion witl 
the Society, thirteen attended. The toast of the Society 
was proposed by Dr. A. W. Pickard-Cambridge 
who spoke of the good affect of such scientifi 
societies internationally and seid he looked forwar 
to a time when the University could do more toward 
developing the artistic side. He concluded by thank 
ing the Society for ite generosity in promising tı 
contribute £2,500 towards the Elmfleld Fund. Th 
toast was supported by Prof. Keppeler (repreeentin; 
the Deuteche Glastechnische Gesellschaft) and Mr 
B. B. Bagley, president of the Glass Manufacturer 
Federation. 


In the evening the presidential address to the 
Society was given by Prof. W. E. 8. Turner, wh 
reviewed the progress in the glass industry during 
the past twenty-one years. He showed how th: 
development of machine methods, for which w 
have largely to thank America, has resulted every 
where in the displacement of akiled labour, go thai 
the craftaman has been fighting a losing battle. Or 
the following day & number of technical papers wen 
read. The morning session was opened by the readin 
of congratulatory messages from members anc 
friends from Germany, Belgium, Denmark, Italy 
United States, Canada, and Africa, after which thi 
status of honorary fellow of the Society was conferre 
upon Dr. H. Maurach of the Deuteche Glastechnischr 
Gesellschaft (Germany) and Dr. Ross C. Purdy of the 
American Ceramic Society. Dr. Maurach, who witl 
Prof. G. Keppeler represented the German Society 
then presented a congratulatory address, after he an 
a number of ordmary fellows had signed the rpll 
The address was contained in a magnifloently en 
graved cylinder of glass mounted in silver at the ends 
the work of Prof. von Eiff of Stuttgart, and wa 
enclosed in casket. 


New Buildings for Glass Research. at Sheffield 
Ox Tuesday, November 9, a ceremony having ar 
element of novelty took place m connexion with thr 
new buildings at present being erected for thr 
of Glass Technology of the University o 
Sheffeld. This was the laying of a foundatior 
e 
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blook made of glass, weighing approximately four 
hundredweight. Mr. Geoffrey Pilkington, of Messrs. 
Pilkington Bros. Lid., who cast the block, per- 
formed the ceremony in the presence of a distinguished 
prominent glaas manufacturers. He said that he 
thought he must be the first to lay such a block, 
and referred to the considerable technical difficulties 
involved in its manufacture. Immediately previous 
to the laying of the block, Prof. W. F. 8. Turner 
placed a glass casket containing appropriate records 
in a cavity in a wall ofthe building. He said, however, 
that as the Glass Research Delegacy was quite sure 
that the list of donors to the Building Fund enclosed 
was not yet complete, it was not proposed to seal 
either the casket or the cavity as yet. The pro- 
chancellor of the University, Lieut.-Colonel Sir 
Henry Stephenson, aketched the development of the 
Department from ite birth in 1916, and Mr. Bagley, 
chairman of the Glass Delegacy, announced that of 
the sum required for the operations, anly & further 
£7,000 now remains to be raised. 


Fonrowiwa the laying of the foundation ‘stone’ 
for the new buildings, the Wood Memorial Library 
was declared open by Mr. Bagley who, after a 
prayer of dedication from the Bishop pf Sheffield, 
spoke in moving terms of the work of the late Mr. 
Frank Wood for the Department of Glass Technology, 
through the Glass Research Delegacy, of which he 
was chairman from 1923 until his death in 1984. A 
beautiful memorial window in stained glass executed 
by Messrs. James Powell and Sons to the design 
of Mr. J. Hogan, was then unveiled by Mr. 
Haslam Wood, son of Mr. Frank Wood. A portrait 
of Mr. Wood in the centre is supported on the bft 
by scenes illustrating glass manufacture and on 
the right by others showing research and control. 
Above are the shields of the Universities of Leeds, 
"London and Sheffleld, with a glass furnace below 
them, 


Sir Aurel Stein in Southern Persia 

Sia AUREL Sram described his latest and final 
journey of archsological reconnaissance in southern 
Persia before the Royal Asiatic Society and the Royal 
Central Asian Society on November 11. In recording 
his farewell to Iran, Sir Aurel mentioned that in five 
years he had covered close on five thousand miles 
on camel, horse and foot—a considerable achieve- 
ment for any explorer, in view of the difficulties of 
climate, country and the dangers of tribal inter- 
férenoe, but for a veteran past his eightieth year a 
feat of remarkable endurance. This last expedition, 
taking up ite work where the expedition of explore- 
tion in Fars had come to &n end in 1984, started fram 
Shiraz in November 1035 and lasted until the autumn 
of 1930. Its itinerary included the plateau of 
Ardakhan, the Bakhtiari Mountains, Suse, the 
Saimareh River, to which four months was devoted, 
the little explored Pish-i-koh portion of Luristan, 
Kermanshah, the high mountain valleys of Persian 
Kurdistan, where an attempt to reach the border 
was unsuooemsful| and the province of Urumiyeh, 
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where in the country between Zagros and the salt 
Lake Urumiyeb, prehistoric remains in the form of 
moundé, both great and small, far exceeded in 
numbers any encountered m previous stages of the 
journey. Here burials m abundance belonging to the 
second millennium 8.0. were found; but difficulties 
of labour, of which the supply was permanently 
depleted during the Great War, prevented any 
extensive investigation. The expedition came to an 
end at an interesting point, when the reconnaissance 
was being carried out m the valleys leading down 
from Kermanshah to the Mesopotamian plains. 
Orders from Teheran, due to the possibility of diff- 
culties with the tribes, and the imoipient illness of 
the leader, prevented the completion of the programme 
as planned. Sir Aurel, however, has no ground for 
dissatisfaction in what had been accomplished. A 
notable tele of archmological discoveries of every 
period from prehistoric to early Mohammedan has 
been added to his laurels. 


Archzological Exploration in Arabia 

Mz. H. Br. Jomy PumrrBY opened up an attractive 
vista for &rohsological exploration in an account of 
his recent journey through Arabia before the Royal 
Geographical Society on November 15, when he 
suggested that the Sheban country might be the 
original homeland of the Phenicians whose place of 
origin has not yet been determined. In the summer 
and autumn of last year Mr. Philby traversed Arabia 
from north to south, from the Mediterranean to the 
Indian Ocean, & journey of which there is no previous 
record, although he himself considers that it may 
have been a route followed at times in the days of 
the old spice trade. To the archmologist, the moet 
interesting part of Mr. Philby’s lecture dealt with his 
visit to the ancient Himyaritio capital of Shabwa, 
where, however, he found no evidence to support 
Pliny’s statement, if the identifloation of that writer's 
Babote with Shabwa be accepted, that it had con- 
taimed sixty temples. The remains of one outstanding 
temple of supreme magnificence was found, with two 
ruin heaps within the walls, which one day may be 
found to contain temples. At the same time there 
is & possibility, in Mr. Philby’s view, that Pliny may 
have been referring to the whole district of the ‘two 
Bhebes', which might well have possessed sixty 
temples in the days of ite prosperity. In the heart 
of the desert two -necropolisea were discovered, forty 
miles away from the nearest wells to-day. Here 
there were thousands of circular tombs built up of 
untrimmed slabs of local limestone. The largest 
tomb was ten feet high and twenty-five feet in 
diameter. All the tombs had been rifled of their 
contents and m no instance was evidence of human 
burial discovered. Judging from the inscriptions, 
these tombe date from Himyaritio times or earlier. 
Similarities with cemeteries at Bahram and in the 
central Arabian provinces point to Phenician affm- 
ities ; while certain signs among the insoriptions and 
rock engravings seem to stand half-way between 
pictographs and letters, recalling the reputed re- 
lation of the Phenicians with the origins of the 
alphabet. 
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Problems of Soil Erosion 

For his Friday evening discourse at the Royal 
Institution, on November 12, Sir Daniel Hall took 
as his subject “Soil Erosion: the Growth of the 
Desert in Africa and Elsewhere". Soil, far from being 
stable, is easily set in motion by wind or rain if the 
cover of vegetation and the binding supplied by ite 
roots and humus are unduly disturbed. Deforestation 
about the headwaters of the streams, followed by 
grazing by goeta which prevent natural regeneration, 
has brought about the denudation of the hillsides in 
Levantine countries, has turned the river valleys 
into malarious swamps and choked the harbours at 
their mouths. Of recent years the dustetorms that 
have swept across the United States represent the 
removal of the fertjle soil from farming land west of 
the Mismsaippi, in many cases to such an extent as 
to cause the abandonment of the farms. It is not so 
much agriculture that is to blame, aa the continuation 
of & wasteful system of farming and the breaking up 
of the sod on soils only fit for regulated grazing. 
Such wind destruction extends into Canada and has 
become serious in parts of Saskatchewan and Alberta. 


Iw Africa the problems of erosion by washing are 
becoming insistent. The native forms of agriculture 
&re wasteful and depend upon moving on to fresh 
land every few years. With the growth of population 
that has followed the Pax Britannica, land is beoom- 
ing insufficient for shifting cultivation, giving rise to 
land hunger and political unrest. Still more deetruc- 
tive is the custom, among the Bantu tribes in par- 
ticular, of maintaining excessive numbers of cattle, 
sheep and gosts, which are not used for food. Live- 
stock bas increased far beyond the capacity of the 
graxing grounds, and, with overstooking, erosion seta 
in. Bo far from affording opportunities for coloniza- 
tion, much of the best land in East Africa is rapidly 
wasting and leaving ite inhabitants under & growing 
threat of famine. Sir Daniel exhibited photographs 
of the remedial measures that are being adopted, but 
it will be necessary to interfere somewhat drastically 
with tribal customs before the natives can be taught 
to practise a system of agriculture that will maintain 
the fertility of the land and allow of cantinuous 
production. Considerable expenditure is probebly 
required in order to. implement British trusteeship 
for the inhabitante of Africa who are now destroying 
their means of existence. 


Kashmir Earthquake of November 14 

An earthquake of some strength occurred on the 
afternoon of November 14 in north-western India, 
especially in the province of Kashmir. That it 
attained semi-destructive intensity (degree I of the 
Milne scale) is clear from the slight damage that 
occurred at Srinagar, Abbottabad, and other places. 
The earthquake is of interest chiefty from ite associa- 
tion with more violent shocks in the same province. 
Within little more than & century, two earthquakes 
of Milne's highest order of intensity (III) visited 
Kashmir, one in 1828, the other in 1885. Another, 
of intensity I, occurred on December 4, 1865, in 
the district around Chambe (about 150 miles south- 


NATURE 


" NOVEMBER 20, 1937 


east of Srinagar), and two others, of about the same 
intensity as the recent shock, in that near Srinagar 
on August 28, 1916, and January 20, 1931. Of these 
earthquakes, by far the most interesting is that of 
May 80, 1885, studied by Mr. E. J. Jones, of the 
Geological Survey of India, whose brief report is 
published in the Records of the Survey (18, 221-227). 
Tithe mall d. eid Eee of die ctr OR 
containing about 47 square miles, the ction of- 
villages was complete and about 8,000 persons were 
killed. The next isoseismal includes Srinagar near ita 
east end, and within it large portions of the towns 
and villages were thrown down. Abbottabad lies a 
short distance to the west of this isoseiamal. Thus, it 
would seem that the origin of the recent shook may 
have been connected somewhat closely with that of 
ita much stronger predecessor in 1885. 


Benefaction to Edinburgh Astronomical Association 
Tum Edinburgh Astronomical Association will 
shortly be in posseasion of about £25,000 under the 
will of the late Mr. J. H. Lorimer, the well-known 
artist. Mr. Lorimer had been a member of the 
Association since 1924, when the first general meeting 
of the Association was called. He served for a 
time as a member of council some years ago and later 
was elected» vice-president. He was much interested 
in astronomy and in the Association, and regularly 
attended the Association's meetings. The Association 
has always had plans for development, but has been 
hampered in the past by the amall income available. 
Now that this is to be much increased, the council 
is considering which in particular of the many 
possible schemes will best use the money for the 
benefit of astranomy. As yet the only decision made 
is to extend the Association’s library. The objects 
behind further decisions are likely to be: to advance 
the science of astronomy and promote astronomical 
research, to circulate information an astronomical 
matters by publication and generally to encourage 
astronomical study and to increase popular interest 
in the science. Negotiations are being conducted 
with the view of using the Edinburgh City Observa- 
tory for research and education. This O 
has not been in use since the death of the City 
Astronomer, Mr. J. MoD. Field, in April of this year. 


Physical Fitness of University Students 
Tua University authorities at Leeds have intro- 


‘duced a scheme of medical examination and advice 


which should be of considerable assistance to studente 
in the maintenance of their health while they are gt 
the University. The scheme is on an entirely volun- 
tary basis, but there is reason to think that it will 
be used extensively. A certain number of medical 
practitioners, resident in different parte of Leeds, are 
co-operatmg with the University for this purpose. A 
student who registers under the scheme (paying a 
nominal fee of half a crown) is entitled to go to one 
of these doctors, at his own choice, for examination 
and advice. The scheme is not intended to provide 
medical treatment for studenta, but rather to help 
them to avoid the neceamty for treatment. In the 
past, members of the staff have always beem ready 
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to advise and help studente when any questions 
have arisen in regard to their health; the new 
scheme, however, by providing a simple form of 
machinery, will encourage students, whatever their 
present condition of health, to satisfy themselves of 
their physical fitness or be advised in good time of 
the measures they should take to become fit. Con- 
sideration is also being given by the authorities to 
the possibility of extending the facilities for physical 
training at"the University. The studepte are naturally 
watching with keen interest these developmente, 
which are taking piace in consultation with the 
Union Committee. 
Agricultural Marketing Policy 

Uxpxa this head, Mr. A. N. Duckham, research 
officer to the Bacon Development Board, made a 
weighty contribution to the discussion on ‘State 
Intervention in Agriculture", which was held in 


Section M at the British Association meeting in : 


Nottingham. In his view, recent marketing legislation 
is the offspring of the researches and inventions 
associated with the names of Liebig, Mendel, Faraday, 
Pasteur and others, and of the necessity for rectifying 
the imbalance between agriculture and manufacturing 
industries. The protective measures adopted by the 
marketing boards have helped to save British agri- 
culture from chaos by reducing, through price 
stabilization, the speculative nature-and insecurity 
of 40—50 per cent of home production, and by prompt- 
ing improvements in agricultural business methods. 
Other beneficent activities of the boards have been 
the laying down of minimum quality standards, the 
standardizing of trade practices, and the institution 
of good market-intelligence services. Equally im- 
portant have been the provisions made for controllmg 
competition, for example, by limitmg the number 
of sugar-beet factories, creameries, bacon factories, 
potato merchants and cattle markets. The savings 
effected by cutting out surplus capacity and operating 
the remainder at full load should, it is stated, reduce 
the price spread between farmer and consumer; and 
farmers should benefit by the practice of collective 
bargaining, which is one of the mam objects of the 
Marketing Acts. A noteworthy feature of current 
policy is the statutory attempt to influence demand 


by ‘consumption steering’, that is, by means of 


differential prices and subsidies to consumers, by 
education, habit-changing and direct publicity. fo 
far very little has been done in this direction, but, in 
the author’s view, the success of current marketing 
policy will be largely governed by steering ocon- 
stmption more vigorously towards the produce of 
British soil. Planning and State intervention have 
come to stay, and their prospective effect will be to 
ensure stability of quality, supply and price. 


Development of the Glasshouse Industry 

A SERIES of papers delivered before Section M 
(Agriculture) of the British Association at Nottingham 
on September 6 dealt with the history and present- 
day practice of the growth of crope under glass. Mr. 
H. V. Taylor first indicated trends in the technique 
of plant forcing, from the early use of the cloche, 
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through the employment of frames and greenhouses, 
to the modern Dutch lighta and ‘aeroplane’ tomato 
houses. Dr. W. F. Bewley spoke upon “Science in 
Relation to the Glasshouse Industry". He showed 
how the increase in intensity of crop forcing, and the 
growth of produce out of ite normal season, brings 
new problems of disease and of nutrition. Many 
examples of how these troubles have been overcome 
by the Cheshunt Research Station were given. Some 
of the Investigations, as the work of Lloyd on control 
of the tomato moth caterpillar, and that of Speyer 
upon the control of white fly, are now classical, and 
the newer research maintains the high standard. A 
moet welcome link with practice was provided by 
Mr. F. A. Secrett’s paper on “The Production of 
Early Vegetables and Salads under Glass". The need 
for vegetables quickly grown on good soil, as a oon- 
tribution to national health, was streased. A suitable 
light soil, adequately manured, and a site with security 
of tenure and adequate water supply, are the first 
essentials. Heavy capital costs and labour charges 
are incurred, but Mr. Secrett’s practical demonstra- 
tion of commercial success is even more eloquent 
than his illuminatmg paper. 


Fire-Immune Cable 

A rACTORY, opened by Lord Ridley on October 12, 
for making fire-resisting cable called ‘Pyrotenax’, 
marks a new development which promises to be of 
far-reaching importance to the electrical industry. 
The insulating cover utilizes & new insulating material, 
magnesium oxide, the heat-resisting and other 
physical properties of which have been proved in 
connexion with boiling-plate elementa, which are 
made of resistance wire embedded in the oxide. 
‘Pyrotenax’ cable has a copper conductor, magnesia 
insulation, and copper sheath. The new technique 
enables continuous runs of this cable up to 300 yards 
to be produced. A piece of cable in series with a 
burning lamp oan be hammered to the thickness of a 
sixpence without affecting the light. It is therefore 
mechanicelly robust. For all practical purposes the 
cable is immune from fire and would not contribute 
anything to a possible conflagration. Notable use 
has been made of ‘Pyrotenax’ cable in France. The 
Louvre, the Normandis, the Galeries Lafayette and 
the French railways use it. In Great Britain it has 
been adopted for the new lighting equipment of the 
Tate Gallery and for several industrial installations. 
The ‘Pyrotenax’ factory is practically 'all-eleotrio' 
throughout, electric furnaces being used for all the 
annealing stages and for the dehydration of the 
magnesium oxide insulation. The rating of these 
furnaces is 250 kilowatts, and their temperature is 
controlled by a Cambridge thermostatic instrument. 
The factory is situated at Hedgely Road, Hebburn- 


,on-Tyne. A full illustrated account appeared in the 


Electrical Times of October 21. 
Electrical Accidents and their Causes 

Iw & pamphlet issued by the Home Office (London : 
HM. Stationery Office, 1987, 6d.) and written by H. W. 


Swann, HM. Inspector of Factories, a report of 
electrical accidents for the year 1936 is given. The 
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report deals not only with &a&ocidente that have 
actually occurred but also with the large-scale 
methods for preventing danger and damage which 
have been discussed with the electrical industry. The 
total mumber of fatal accidents reported, 112, is 
satisfactorily small, and comparing it with previous 
years it indicates no marked variation from a steady 
mean. The variations in the numbers reflect the 
periods of industrial activity and depression. It is 
noted that there has been an increase in the number 
of áccidenta to male persons leas than twenty-one 
years of age during the last five years. A feature of 
the electrical accidente is the large percentage (55 per 
cent) in which the injury was due to burns alone. 
Joining of metal by arc welding is rapidly becoming 
popular. Practically all the welding accidents (57) 
are cases of conjunctivitis (eye-flash) and none of 
them was fatal. Strees is very properly laid on the 
provision of suitable goggles for workers liable to be 
exposed to radiations from the arcs. 


Vehicle Tests on Motor Roads 
Higaway engineers are interested in tests recently 
made by the German roed authorities on the oom- 
ive efficiencies of motor roads and ordinary roads. 
An abstract of a paper on the subject is given in 
Roads and Road Construction of August. The results 
of the driving efficiencies obtained in two approxi- 
matety parallel roads joining Bruchsal .to Bad 
Nauheim, a distance of about 91 miles, are given. 
One of these was an owtobahn road and the other a 
State road specially constructed for long-distance 
journeys which had been greatly improved durmg 
the last four years. The latter road was comparable 
in layout and surface condition with a Class I road 
in Great Britain. The tests were made with an 
ordinary high-powered car. On the State road, the 
journey took 2} hours at an average speed of 44 miles 
per hour. On the motor road it took 1} hours at an 
average speed of 74 m.p.h.; on the State road the 
average speed was only 56 per cent of the maximum 
speed of the car; on the motor road it was 92 per 
cent. On & second journey undertaken on the motor 
road at the same average speed as that attained on 
the ordinary road, the petrol consumption dropped 
from 5-5 to 8-1 gallons. Considering that on the 
ordinary road 851 cars were mot and 158 overtaken, 
exclusive of bicyoles and pedestrians, the feeling of 
safety is much greater on the motor road as there 
are no oncoming cars to avoid. The testa were made 
with a 3-21 Mercedes car. It is concluded that on 
the motor road you always arrive quicker at your 
destination than is possible on the ordinary road and 
consume lees fuel. On this road also the safety is 
greater and the stress to which the driver and car 
are subjected is much lees. Further experimental 
resulte are to be carried out on speed trials with 
other cars. 


Kelvin and the Atomic Theory 

Ix his tribute to Lord Rutherford m Natuzm of 
October 6, Prof. A. 8. Eve states that Lord Kelvin 
died in unbelief of Rutherford’s atomic theory. 
Mr. C. Turnbull, 21 Percy Park, Tynemouth, North- 
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umberland, has pointed out that this is incorrect. 
In his idential address to the Physical Society 
(January 1986), Lord Rayleigh (p. 221) states that 
Kelvin argued emphatically with Rutherford and 
himself against the atomic origin of the energy. 
Rayleigh asked him to make a bet of five shillings 
that within three (or six) months he would admit 
that Rutherford was right. Within tbe allotted 
period Kelvin came round, and at the British 
Association he made a public pronouhesment in 
favour of the internal origin of the energy of radium. 
He also produced the five ahidlings in settlement of 
the bet. 


Announcements 


Tua Right Hon. Lord Riverdale has been appointed 
chairman of the Advisory Council to the Committee 
of the Privy Counoil for Scientific and Industrial 
Research in succession to the late the Right Hon. 
Lord Rutherford of Nelson. Sir William H. Bragg 
has been appointed & member of the Advisory 
Council. 


Tum following have been elected as officers of the 
Cambridge Philosophical Society for 1987—38 : Presi- 
deni: Bir F. Gowland Hopkins.  Y$oe-Presidents : 
Dr. O. G. Darwin, Mr. F. P. White, Prof. J. Gray. 
Treasurer: Dr. J. D. Oockeroft. Seoretaries: Mr. 
A. H. Wilson, Dr. O. M. B. Bulman, Mr. J. A. 
Ratcliffe. New Members of the Counod: Dr. N. 
Feather, Dr. C. F. A. Pantin, Mr. E. N. Willmer. 


AT the anniversary meeting of the Mineralogioal 
Society held on November 4, the following officers 
were elected: President: Dr. L. J. Spencer; Vioe- 
Presidents : Prof. P. G. H. Boewell and Prof. C. E. 
Tilley; Treasurer: Mr. F. N. Ashoroft; General 
Secretary : Lieut.-Colonel W. Campbell Smith ; 
Foreign Secretary : Prof. A. Hutchinson; Editor of 
ths Journal, Dr. L. J..Bpenoer. 


AT 6.57 p.m. (G.M.T.) on November 16, Flying 
Officer Clouston and Mrs. Kirby-Green arrived at 
Capetown from London, having flown the distance 
in 45 hours 2 minutes. The route taken was through 
Cairo, Khartoum, Broken Hill and Johannesburg. 
They have thus beaten the record set up by Miss 
Amy Jobnson by 83 hours 23 minutes. 


For the first time im history, a medical man in 
the person of Dr. Roussy, dean of the Paris medical 
faculty and well known for his researches on the 
nervous system, endocrinology and cancer, has been 
elected rector of the Vrovenduy of Paris. 


Tum Francis B. Garvan Gold Medal established by 
the American Chemical Society to honour outstanding 
women chemists has been awarded to Dr. Emma R. 
Carr, head of the Mount Holyoke Department of 
Chemistry. Dr. E. Bright Wileon, jun., assistant 
professor at Harvard University, has received the one 
thousand dollar award from the Society for his 
experimental work in physical chemistry. 
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The Kinetics of Polymerization 

A BNCANT paper! on the kinetics of gaseous poly- 
merization reactions appears to lead to same doubts 
concerning the interpretation of experiments in the 
liquid phase. It is now found that gaseous styrene 
is stable at temperatures up to 400? O., a result which 
seems inconsistent with the published data on the 
rate of polymerization of liquid styrene. The results 
of Schulz and Husemann* can be reesed by means 
of & unimolecular constant, ivan by 


kı = 1:1 x 10! 6 MEF geo 


while Suoee, Pilch and Rudorfer* find a bimolecular 
oonstant, 


k, = 2-5 x 10 ®t mol. /l./aeo. 


Further, Waseerrnann* has shown that the rates of a 
number of diene additions are the same in the gas 
phase and in solution, so that we can with some 
confidence employ the expressions above to calculate ` 
the rate of the gaseous polymerization. 

At sufficiently high temperatures, the reverse pro- 
oses of depol ion will become sufficiently 
i t to mask the forward reaction. Aooording 
to Blyth and Hofmann’, polystyrene is depolymerized 
on heating above 300° O., and up to this temperature 
the above formuls should therefore hold. The 
oaloulated half-lives for the reaction at 300°C. and 
atmospheric pressure are 6 sec. and 46 min., and it 
is clear that there is a very large discrepancy between 
these figures and the resulta of Kistiakowsky. It is 
suggested in explanation that the liquid phase resulta 
refer to a catalysed reaction, the catalyst being im all 
probability a peroxide which may initiate chains by 
the formation of a complex‘. 

Definite evidence has bean obtained that this is 
the case for vinyl acetate, whioh Kisti also 
found to be stable up to 360°C. in the gas phase. 
Starkweather and Taylor’ found that the polymerira- 
tion of liquid vinyl acetate at 101? C. could be repre- 
sented by a first order constant, b = 5-0 x 103 mm.. 


Breitenbach and Raff* were unable to obtain con- ^ 


sistent results in glass vessels, and Breitenbach’ has 
attributed this diffoulty to the presence of traces 
of moisture which react with the alkali of the glass 
to give sodium hydroxide. When the ester was dry, 
Breitenbach found that ita rate of polymerization at 
98° O. was only one hundredth of that found by 
Starkweather and Taylor. We have found that pure 
vinyl acetate does not polymerize measurably at 
100° C., and believe the rates measured by the former 
authors to be due to the presence of peroxides. 
Commercial vinyl acetate may contain & small 
amount of acctaldehyde which in the presence of air 


forms & peroxide, probably of the formula 
(0) 
/ N 
O. 
N 7 
(0) 


Samples of vinyl acetate capable of polymerizing at 
100° C. always gave a peroxide test, and the rate and 
extent of polymerization were found to be associated 
with the amount of peroxide present. It is perhaps 
significant that this substance can be eliminated 
by distillation with an efficient fractionating column 
but is by no means completely removed by careful 
vacuum distillation. It is probable that the role of 
the sodium hydroxide produced when the ester is 
moist is to saponify some of the vinyl acetate yielding 
vinyl aloohol, which is tautomeric with acetaldehyde. 
We may note further that aldehyde-free vinyl acetate 
does not polymerize at 100? O. even in the presence 
of oxygen: samples were shaken with air or oxygen 
for two weeks but remained stable when afterwards 
heated to 100°C. Identical results were obtained 
from supplies of vinyl acetate from two sources. 

The study of the initiation of polymerization by 
aldehydes and oxygen is being continued and fuller 
details wil be published in due oourse. 


A. O. CuTHBERTSON. 
Dept. of Chemistry, 
Mount Allison University, 
Canada. 


Georrauv Gana. 
E. K. RrpzAr. 
Laboratory of Colloid Science, 
Cambridge. 
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Phase Transformation in Locusts in the Field 


Ix 1921 Uvarov! enunciated the ‘phase theory’ to 
acoount for the swarming of locusta, a theory which 
postulated post-embryonic divergences in the pig- 
mentation, structure and behaviour of members of 
the same species. This theory has since been proved 
by field observations and by experiment to be 
correct in a number of locust species, and in breeding 
experimenta the were found to be due to the 
density of population of locusts}. 
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The question which has so far remained unanswered, 
however, is how the mdividuals of a population of 
solitary locuste in the field, leas numerous than 
gregarious locusta, and without the ‘gregarious 
instinct’ of the latter, could encounter one another 
with sufficient frequency to bring about the change 
of the phase solitaria through oongregans to gregaria. 
My investigations of the behaviour of the solitary 
phase of Schistocerca gregaria Forak., on the Red Sea 
coast of the Sudan during last winter, have thrown 
some light on the mechanism by which this trans- 
formation occurs in the field. 

For various reasons, the solitary ‘hoppers’ of the 
4th and 5th instars tend to concentrate into patches 
of dense but uneven vegetation, which is usually 
unweeded millet cultivation. One of the most 





LOOUBTS AMONG 


UNWENMDED MILLET CULTIVATION. A THNHRMOMNTER 
WITH BULB NXPOSMD TO THB SUN (APPHARING AB A 
WHITE LINE), AND A SMALL SOREMN SHADING ANOTHER 
THHEMOADTNR AMD AX EDNEY PAPMR HYGBROMHTHR 
(ro THA LEFT OF THH FIRST THABMOMETHR), ARR 
LYING ON THM BARH SAND OF THA 'BASKIXG-PLACE'. 


interesting reasons for this is the existence of a 
visual attraction to the millet stands (probably per- 
ceived as dark objects), which I was able to demon- 
strate experimentally. Within the ‘concentration 
zones’ the absence of wind permits the sun’s radia- 
tion, in conjunction with vegetation of very uneven 
height (Fig. 1), to produce a close ‘patchwork’ of 
different temperatures, humidities and light mtensities. 
Small patches of bare ground, such as that shown 
m Fig. 1, constitute the warmest and driest situa- 
tions available. Solitary hoppers are not as inactive 
as formerly supposed, and at certain times of day 
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they form loose basking groups on the bare patches. 
I was able to demonstrate that the formation of such 
groups must largely be attributed to the separate 
reactions of each individual to the temperature 
stimulus, as presented in the ‘patchwork’. ithout 
any gregarious instinct, the solitary hoppers are 
forced into association, simply because their numbers 
are large in relation to the number of bare patches 
available in the vicinity. This crowding of hoppers 
may have the same effecta as breeding in densely 
populated cages, namely, changes in “coloration, 
morphology and in the inter-reactions of individuals, 
so that the bare patches may beeregarded as the birth. 
places of gregariousness, for without them the change 
of phase would probably be impossible, however 
numerous the loouste became. 

It was also found that gregarious hoppers, whose 
cohesion in bands is maintained by some form of 
inter-attraction which 18 perhaps visual, were too 
active to remain together on the bare patches, so 
that the bands tended to break up in unweeded 
cultivation. Such tetion is, therefore, on one 
hand indispensable to the production of phase 
gregaria, but on the other hand, fatal to the continued 
existence of this phase. The survival of the hopper 
bends and adult swarms of this phase is only made 
possible by their ‘breaking out’ of the environment 
which has engendered them. 

Another interestmg result, partly of field observa- 
tions and partly of rough experimenta, was that the 
direot relation between activity and temperature in 
temperature-adapted hoppers, is reversed in hoppers 
not adapted to temperature. Over a certain range, 
temperature-adapted hoppers are, of course, more 
active at higher than at lower temperatures, but the 
effeot of sudden inorease of body temperature is 
temporarily to deprese activity, while sudden tempera- 
ture decrease temporarily accelerates activity. This 
principle may have much wider applications. 

A detailed account of these investigations will be 
published elsewhere. 

JoHN B. Kanwepy. 
Imperial Institute of Entomology, 
British Museum (Natural History), 
8.W.7. 
Oct. 17. 


Bull, Hatom. Res., 19, 185-163 (1921). 
3 Vaure, Bull. Eniom. Res., 83, 203-405 (19031). 


Nomenclature of the Seasons 


Onn frequently hears it said that the swallow 
pases the winter in South Africa, though a moment's 
reflection shows that it is summer in South Africa 
when the swallow is there. There appear to be no 
words for times of year, longer than a calendar month, 
applying to the whole world. Again, when one 
is trying to analyse periodico phenomena among 
organisms im the tropice, one is continually hampered 
by the lack of words denoting the seasons; for 
spring, summer, autumn and winter are ees 
near the equator. One may speak of the rainy and 
dry season or seasons, but the periods are often ill- 
defined. If one extends the words for the temperate 
seasons into the tropics, one cannot escape such 
absurdities as saying that in south-west Ceylon the 
winter is the hottest season. Such considerations as 
these have driven me, despite an aversion from all 
unnecessary complications of nomenclature, to suggest 
& series of eight new words. 
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B Each of the first four words is applicable (like a 
calendar month) to the whole world at the same date : 

Boredune. March 22-June 21 (approximately) : 
the time when the sun is in the northern hemisphere 
and going towards (3ów») the north (Bopdac). 

Borepheuge. June 29—Beptember 21: the time 
when the sun is in the northern hemisphere and going 
away from (otóyuv) the north. 

Notoduns. Beptember 22-Deoember 21: the time 
when the sun is in the southern hemisphere and 
going towdtds the south (vócog). 

Notopheuge. December 22-March 21: the time 
when the sun is in he southern hemisphere and 
going away from the south. 

These words make le such sucomot statements 
as the following. e swallow breeds in Europe in 
the boredune and borepheuge and passes most of 
the notodune and notopheuge in South Africa. Very 
few species of birds breed in the southern hamisphere 
and pass the boredune and borepheuge in a non- 
breeding condition in the northern hemisphere. The 
Gouldian fmch of Australia exhibita an internal 
rhythm in reproduction: for it breeds about the 
notodune in its native haunts, and individuals mm- 
ported into the northern hemisphere tend to continue 
to breed in the notodume. 

There is also & need for words which apply to the 
whole of one hemigphere (north or south), that is, words 
which extend the concepts of spring, summer, autumn 
and winter right through the tropics to the equator. 

Homodune. The season when the sun is in the 
same hemisphere (north or south) as the place spoken 
of and going towards the pole of that hemisphere 
(4u6¢ same). This word, applicable everywhere, is 
the same as j in temperate latitudes, if one 
allows the official sense to the word spring. The days 
are lengthenmg during the homodune. 

Homopheuge. The season when the sun is in the 
same hemisphere as the place spoken of and gomg 
away from the pole of that hemisphere. In temperate 
latitudes this is the same as summer. The days are 
shortening during the homopheuge. 

Heterodune. The season when the sun is in the 
opposite hemisphere to the place spoken of and going 
towards the pole of that hemisphere (étepo¢. other). 


In temperate latitudes this is the same as autumn. 


The days are shortenmg during the heterodune. 

Heteropheuge. The season when the sun is in the 
opposite hemisphere to the place spoken of and going 
away from the pole of that hemisphere. In temperate 
latitudes this is the same as winter. The days are 
gan ee during the heteropheuge. 

e following are examples of the use of these 
four words in sentences which require considerable 
circumlocution without them. The blackbird starte 
laying about the beginning of the homodune m 
Britam and also in New Zealand, where the descend- 
ants of imported specimens have established them- 
selves ; in Ceylon it breeds about the beginning of 
the hamodune and again about the end of the homo- 
pheuge. In Britain we have no species of bird with a 
special breeding season starting in the heterodune, 
but there are heterodune-breeders among tropical 
and southern hemisphere bids. Almost throughout 
their range most species of fruit-bate copulate in 
the heterodune, and there is thus & difference of 
about six months in their breeding seasons on the 
two sides of the equator. In the tropics the rainy 
3eason or seasons usually fall in the homodune and 
pia ee : often there is a rainy season in each, 
separated by a short drier period. . 

* e 
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I &m greatly indebted to my friend, Mr. E. B. 
Ford, for translating my concepts into easily 
pronounoed and intelligible words based on Greek. 
It may be remarked that the first ‘o’ of notodune 
and notopheuge is short. 

It is hoped that students of migration and of 
seasonal phenomena in the tropics may consider the 
possibility of these eight new words being useful. 
The new knowledge of the relationship between light 
and reproduction may be thought to lend weight to 
& system of the seasons based on the apparent move- 
ment of the sun and therefore on the change in 


length of day, 


Department of Zoology and 
Comparative Anatomy, 
Univeraity, 

Oxford. 

Oct. 26. 


Jons R. DAKHR. 


Non-Specificity of the Trio Follicles in the Merino 
I zava the privilege of collating the valuable notes 
of the late Prof. J. E. Duerden, havmg been his 
colleague and friend for the past two years. Prof. 
Duerden’s recent work on the embryology of the 
fleece has important implications of both a funda- 
mental and an applied character, and it is felt that the 
following advance note, indicating some of the resulta 
he obtained, approaches in some measure the type 
of communication which Prof. Duerden himself oon- 
templated writing at the time of his death. 





Prof. Duerden’s investigations were chiefly in the 
form of & comparative study of follicular arrangement 
in both foetal and post-natal stages of the Ovid, and 
also of many other mammals. He established the 
fact af the common and fundamental nature of the 
arrangement of the early follicles in trios, noted in 
some mammals by other workers, and also observed 
that these follicles produce coarse birth-coat fibres ; 
he states in this connexion that “Production of the 
woolled fleece is by the lose of the coarse fibres grown 
by the trio follicles” and, I would add, of course, by 
the addition of finer fibres chiefly grown by later 
developing follicles. 

With reference to this aspect of the developing 
fleece, Prof. Duerden has established the important 
point that a follicle which in the lamb produces a 
coarse, kempy birth-coat fibre may later produce a fine 
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non-medullated wool fibre. He has shown that this 
actually occurs in the South African Cape Merino lamb, 
and the art aa a Cee 1) oed here 
(magnifleation x 120) consti gupport- 
ing his view. This a beo a a Horeca 
section of skin from a four months’ old Cape Merino 
lamb: so many new follicles and fibres have become 
differentiated that the early trio b is 
somewhat obscured. Large birth-coat follicles, how- 
ever, are clearly shown which have already shed 
their coarse birth-ooet fibrea, and in these same large 
follicles can be seen recently keratinized flne non- 
medullated wool fibres. Here again & note of Prof. 
Duerden's may be aptly quoted : “Changes in the 
arrangement and character of the fibres occur 
during the life of thd aheep, especially as between 
the birth-coat and the adult fleece. The foetal 
distinction m size between the trio and the 
later follicles may be accentuated, as in the Somali 
and wild sheep, or may be reduced, aa in the Suffolk 
and Leicester, and the fleece become more uniform ; 
the coarse trio fibres may be shed and replaced by fins 
fibres (that is, in the same follicles), as in the fine- 
woolled Merino." 

Prof. Duerden's work also suggesta the importance 
of the follicle bundle as a genetio morphological unit, 
and how its nature may influence such fleece 
characters as type of staple formation, degree of 
sample uniformity in fibre diameter, and fleece 
density. 


A. B. WiLDMAX. 
Biology Department, 
Wool Industries Research Association, 
Torridon, 
“Leeds. 


Androgenic Endocrine Activity in the Female 
Mammal 


Parkes! recently made the very important state- 
ment that ovarian extracts may show an 
activity when tested on the comb of the oepon. inoe 
there was no androgenio activity in ov&rian 
hormones, Parkes reasonably consluded that the 
androgenic activity of the extracta was probably dub 
to the presence of substances of the androeterone- 
testosterone group. 

Many observations demonstrate that androgenic 
activity oan be induced experimentally in the female 
guinea pig by certain agente which act on the ovary 
without changing its microscopical aspect. The 
clitoria of the guinea pig offers a very convenient 
test for androgens; more than twenty years ago’ I 
discovered ite transformation into a panis-like organ 
od Oe eg cee acne 

experimental animals which Prof. Stemach 
niea put at my disposal). Band* independently 
ound & similar phenomenon in the rat. Since then, 
the transformation of the clitoris of the guinea pig 
into a penis-like organ has been seen by other 
in igatora working with testicular grafte or 
testicular hormones. 

Now a penis-like organ can also occasionally be 
found in untreated female guinea pigs whioh are 
otherwise normal’. A similar condition can be pro- 
duced experimentally by exposing the ovariss to 
X-rays or by injecting gonadotropic extracta (Steinach 
and Kun’). A typical penis-like organ may grow in 
leas than three months after ‘partial castration’, that 
is, when the quantity of ovary is diminished to a 
minimum by resection (in mix out of twenty animals 
operated upon when adult’). 
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Steinach and Kun emphasized the ertensive 
luteiniration of the ovary sean in their successful 
experimenta, but the ovaries in our guinea pigs with 
& spontansous penis-like organ, and likewise the 
androgenio ovarian fragmenta, showed no excessive 
luteinization. Similar results ware obtained in a new 
series of twelve guinea pigs, out of which again six 
revealed the penis-like These animals ware 

on when 4-28 days old, one ovary being 
removed and the other reduced to & minute freg- 
ment. The transformation of the clitBris became 
manifest only about eleven to twelve months later. 
The ovarian fragments were e i 32-33 months 
after operation, and showed oystio follicles and some- 
times luteal oyste, but only twice in a total of twelve 
positive cases was I able to state with certainty that 
hypertrophy had taken place of those tubular 
structures of the ovarian medulla which may be 
considered as & masculine rudiment. One of the 
moet interesting features of our experiments ig the 
fact that the experimentally induced androgenio 
activity does not depend upon microscopical ovarian 
changes suggestive of gonadal intersexuality. - This 
indeed does not exelude the possibili suggested by 
Parkes of androgenic male hormones produced 
in the ovary. 

An ovarian grefb in a castrated male guinea pig 
may exoeptionally maintain the seminal vesicles andi 
the prostate in a normal condition’. This was reoently 
shown also for castrated mice with ovarian grafts'. 
In our case, in which the graft was not examined 
until 34 months after lantation, there was ah 
enormous development of epithelial tissue due to 
proliferation of the medullary ovarian tubules ; but 
in view of our microscopical resulte with ovariam 
fragmenta, the condition of this graft may be oon- 
sidered as exceptional and not necessarily related to 
the androgenic activity. 

A. Lirsontrsx. 


Laboratory of Experimental Medicine, 
National Institute of Radium (Cancer), 
Bept. 2. 

1 Parkes, Natures, 130, 065 (1937). 


Abed, Wassensch, Wien, No. 27 (1016); 


` Lipsehuix, Axs. Arok 
NHutw.-Mech., 44, 106 (19018). 


1 Bteinaoh und Kun, Pavers Arok., 987, 265 (19031) 

* Lipsobfitx, C.R. Sos, Biol, (Pars), 118, 1273 (19033). 

' Lipsehutx, Varchowwe Arok., 855, 35 (1032) 

1 De Jongh und Acta Drevia Neeriand. (1035) 
HI and Gardner, Anat. Hec , H, Sapp. 21 (1934). Hull, 
X, 496, 633 (1987). 


Restropic Effects of Anterior Pituitary Extracts 

SavmMRAL authors have attributed endocrine func 
tions to the B cipere, systern (R.RE.B.) enc 
have employed, for various , extracta pre 
pared from ite oentree. Bat no li between endocrine 
glands and the R.E.S. has as yet been demonstrated 
Recently, however, we have obtained evidence o 
pituitary control of the reticulo-endothelial system 
The experiments were carried out on rabbita. Z 
modification! of the Oongo-Red method! was use 
in aseeasing the activity of the RES. The rate & 
which the dye is olmminated from the circulation 
reflects the functional condition of the system, ant 
the method which measures this rate thus yields a» 
index of the activity of the R.E.B. 
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First the normal rate was determined in each 
animal Injections of various pituitary extracte were 
then administered and the rate of elimination was 


the The rise was noticeable 24 hours 
after the first Injection but did not attain its maximum 
until some days later. Cessation of the injections 
resulted in a return to the normal level. Thus one 
rabbit showed an initial mdex (per cent of dye 
eliminated *within one hour) of 45-7. After three 
daily injections of 1 mgm. each the index rose to 
76.9; 10 days after the last injection the index had 
fallen again to 48-5. e treatment was not followed 
by any signs of damage to the R.E.8. These effects 
were obtained with extracts that did not contain the 
growth factor and were free of, or contained traces 
only of, gonadotropio and thyreotropio hormone. 
The active substance is highly soluble in water and 
can be extracted even with distilled water. A highly 
potent extract was prepared from fresh anterior lobes 
(cattle pituitaries) in a soxblet worked under reduced 
pressure. Water was used as extractive and an 
alkaline reaction was maintained by repeated addi- 
tion, to the gland material, of weak ammonia. The 
active substance is msoluble in acid 70 per cent 
alcohol but soluble in alcohol contaming 8 per cent 
ammonia. It is precipitated by phoephotungstio 
acid, rapidly destroyed by boiling and unstable in 
solutions kept at room tem 

Purifled otropio hormones prepared from the 
anterior lo of cattle pituitaries, from human 
placenta or pregnancy urine, and from the blood of 
a menopausal subject failed to affect the R.E.8.-index 
significantly or even uniformly. 

Strongly thyreotropio extracts, 
anterior lobe and containing a proportion of 
tropic hormones, significantly and rapidly lowered 
the index. For example, 61 per cent of the dye was 
eliminated in an untreated rabbit within one hour 
after its injection. After three daily injections, the 
rate had fallen to 26 per cent. But the fall m the 
activity of the system persista for a few days only. 
A return to the norm takes place even when the 

It thus seems likely that the anterior pituitary 
is involved in ‘the regulation of the R.E.8. Pre- 
sumably it influenoee, therefore, some aspects of 


from 


The influence of the gland may be complex since 
it yields at least two active derivatives. One type 
of extract increases the activity of the R.E.8.; in 
accordance with current terminology, we poee to 
refer to the active subetance as the itively 
restropic factor’. Another type of extract, oha:ac- 
terized by ita thyreotropio activity, is negatively 
restropio; that is, it lowers the activity of the 
R.E.8. The positively restropio factor is manifestly 
nòt identical with the growth factor or the gonado- 
tropio hormones. But it may be identical with one 
of the other anterior lobe hormones for which 

C. WrrrtER-LiGmTI. 
B. P. Wimswma. 
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Interpretations of Atomic Constitution 


THA co dence columns of NATURH are 
usually devoted to contributions from specialista, and 
for a layman to enter into them may be regarded 
as an intrusion. There must be, however, many 
readers who, unable to be advanced workers in any 

i branch of science, try to follow cu-rent 
thought, especially in physics. They form the bulk 
of those who read and enjoy the more popular 
expositions of science by fellows of the Royal Society 
and others actually engaged in scientific work, and 
many look forward to the arrival of NATURAM. 

Could one of such interpreters give &n explanation 
of the difficulties some of us find m the present oon- 
temporary picture of atomic structures ? We know it 
is only a rough picture. A billiard ball model of the 
atom is, we know, impossible. Recent bombardment 
experiments bear out, however, the general rough 
scheme of things. Heisenberg, with his indeterminacy, 
certainly introduces anxieties. On the other hand, m 
the answers do not allow a shift to wave mechanics : 
we would look upon that as an unfriendly ‘action’. 
Could Naturs, however, get eame explanation given 
us of such difficulties as the following : 

(1) No doubt in popular works it is difficult to 
express things correctly, but I notice referenoe 
frequently to the charge on the electron or proton. 
Surely these two elements are the charge and nothing 
else, even if they do differ in masa by a factor of 
2000, or is the ephemeral positron now looked upon 
as the obarge on the proton ? 

If, to account for isotopes, we must introduce 
neutrons, no difficulties present themselves if a neutron 
can be looked upon sa a proton married happily to 
an electron in domestic bliss with no charge. Just 
mass. But we are told (see Prof. Andrade’s article in 
NaArUZB of September 8, 1934) that we must not look 
ee Lo 

consequence seems to lead to philosophical 
difficulties ; for now the neutron is just a lump of 
matter, and the theory that matter is electrically 
built up, fails. Is this pomt conceded, or if not, why 
not ? 

(2) The nucleus in heavy atoms presenta the 
most serious difficulties. Here, we are told for each 
atom, live concentrated together a group of protons, 
corresponding in number to the electrons in their 
orbits, plus some neutrons to account for isotopes 
and other things. Yet the protons, being positively 
charged, must dislike proximity with the same 
vehemence as the electron. How is it assumed that 
they can remain together? Prof. Andrade, in 
hie attractive book '"The Atom", page 71, drm 
& scale model with the nuoleus the size of 
with electrons oocupying orbits two ione mel feet 
across. If the nucleus is made up of protons, as 
bombardment apperently proves it to be, and if each 
proton has, or is, a positive then such a 
picture is mathematically an absurdity. What is the 
force holding them together ? 

If I am told that under certain conditions two 
similarly charged protons can be made to unite to 
form & super proton of mass 2 and charge 2, or even 
more, but always in units of protons plus a neutron 
or two—r&ther like similarly charged blobs of 
mercury, sitting on & glass plate, disliking proximity, 
but by foroe made to amalgamate; if I am told that 
this super proton, now called a nucleus, is held 
together by a new sort of atomic ‘surface tension’ 
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but can be broken up by bombardment; if I am 
told that in such breaking up it may shed a proton 
or two which will change the chemical properties of 
the atom and that energy will be released; that is 
& story which anyhow accounts for the facta, and for 
Prof. Andrade's ‘plum’, although not really 

them, but the trouble is no one mentions ep 
culty of protons just living together, cere 
The above idea may be fantastic, but let us have 
some story; at present we have none. There may 
be answers, easy ones, to these difficulties, which are 
asked in all sincerity of those who have worked so 
wonderfully in this new entrancing wonderland of 


physica, and for whom no one has greater admiration . 


than myeelf. 
J.T. C. Moognz-BRABAZON. 


70 Pall Mall, 
London, 8.W. 
Oct. 8. 


AT one time it was the fashion to ask “What is 
electricity ?” and to taunt, or condole with, the man 
of science, because, said the questioner, he had no 
answer to offer. The question I always considered 
unreasonable, since we must take some fundamental 
entity. which we cannot explain in terms of other 
substances, as the beais of our theories, and electricity 
is an aspect of our fundamentals. It is not a kind of 
liquid, or & kind of gas, but something quite different 
from both. There should never be any question of 
calling electricity a ftuid, and then expecting to deduce 
its complete behaviour from the known property of 
fluida. What we have tly done is, rather, to 
find out by experiment what its actual properties 
are, and what general laws will cover them. It then 
proves that for certain limited electricity 
can be considered as & fluid, but the limitations 
should always be borne in mind. 

Colonel Moore-Brabazon, moving with the times, 
pute certain questions as to our fundamental entities 
of to-day, the proton and the neutron, and wants 
their properties explained in anthropomorphic terms 
of likes and dislikes, and so on, or at any rate, in 
terms of the behaviour of massive bodies, which they 
resemble as little as electricity in bulk does a material 
fluid. The problem is not to explain atomic and 
nuclear electro-dynamics in terms of macroscopic 
charges and their properties, because we know that 
this cannot be done, but to find out with what 
particles we can form & consistent scheme of action 
for the experimenter, and with what properties we 
must endow these particles. 

Workers on nuclear problems have decided that 
they must bave, among other things, protons and 
neutrons. Now, if I understand Colonel Moore- 
Brabezon, he wanta to know how the neutrons and 
the ce aU Vin seki protons can be packed together, 

ey have the properties of macroscopic 
Eni i assemblage will be unstable. We know, 
however, that they have not these properties, and 
our task is to form a consistent scheme whioh shall 
cover these ies and shall also cover other 
aspects of atomic electrodynamics. We may have to 
assume certain entities to help us along temporarily 
in our difficulties, euch as the unsatiafactory neutrino, 
but the unsatisfactoriness of the neutrino is not that 
it has properties inconsistent with the laws of classical 
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electricity, but that it has no properties at all, exoept 
those assumed ad hoo. 

We oan get over Colonel Moore-Brabazon's diff. 
culty about “the charge on the proton” by calling it 
“the of the proton”, to which nobody will 
object. ether we talk of the neutron containing 
an electron is to some extent a matter of worda, 
just as whether we talk of a rocket as containing 
the stars is & matter of words. What we want to 
know is under what conditions the neutron can be 
transformed into, or replaced by, a profon and an 
electron. To explain this behaviour we have to 
resort to sets of rules evolved by studying atomio and 
macrosoopic phenomena and to a&ooept the ''non- 
reasonable’ conception of the quantum theory, in 
ita modern wave-mechanical form. Thus I oan tell 
Colonel Moore-Brabazon that it is held in some 
quarters that the proton and the neutron represent 
two different tum states of one entity: I oan 
iali to bin of femal and of Hoeodtetistion, nd allied 
rules to help us to decide as to the struoture of the 
nuoleus—as to whether, for le, it contains 
electrons. This would, however, to introduce 
difficult detail that he might regard as an attempt 
to throw dust m his eyes. I prefer to say, quite 
generally, that some sort of special rules are 
and that, whatever these are, they are to be obtained 
by generalizing certain experimental results, and 
not by reasoning from the classical laws of electricity. 
In Rutherford's words “the atomic nucleus is ao 
world of tts own [my italios. E. N. da O. A.] in which 
a number of particles like protons and neutrons are 
confined in & minute volume and held together by 
very powerful unknown forces. Vigorous attempts 
are in progress to adapt existing [that is, quantum- 
mechanical] ideas to explam the structure of atomic 
nuclei, and some success has been obtained in a few 
simple caseg”. 

If Colonel Moore-Brabazon is still unsatisfied I 
beg him to cast his eyes back to Newtonian days. 
Would he in those days have wanted strings tied to 
the planeta to pull them towards the sun, on the 

that & body cannot act where it is not? 

e cannot pull my nose (though perhaps he may pull 
my leg) at a distance ; how then oan the sun pull 
the planete ? In fact, ‘the conception of action at & 
distance gave much trouble to very acute brains*. 
Jean Bernoulli, for example, never accepted it. How- 
ever, quite apart from any speculations as to the 
nature of gravitational forces, such as Einstein's 
recent hypothesis, the laws of interplanetary force 
were worked out on the assumption that a body 
could act where it was not, with such satisfactory 
resulte that the hypothesis of universal gravitation 
now offers no trouble to anybody. 

I cannot promise Colonel Moore-Brabazon that all 
men of science will share my views, but there they 
are, for what they are worth. Now, perbaps, in return, 
Colonel Moore-Brabazon will give me a logical state- 
ment of British foreign policy in the last ten years, 
which has puzzled me as much as the nuclear 
mechanica of the last ten years has puzzled him. 


E. N. pa O. AmwpRapa. 
Un Oollege, ' 
London, 
W.O.1. 


* The reader who wishes to see how slowly Newton's ideas pene- 
trated may consult M. Brunet's learned “L’Introdnetion des théories 
de Newton en France au X VIII* si;ole". 
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Internal Friction of Wires 

WozxrNgd with the transverse vibrations of wires 
of glase, steel, braes, aluminium and silver, Bennewits 
and Rotger! have found that the internal friction 
has a maximum at a frequency f, characteristio of 
each wire. They have found, in fact, that the internal 
friction varies with frequency f approximately as 

mcs 
AR RU T 

The of this letter is to point out that the 
internal frietion measured by Bennewitz and Rótger 
is & direct ence of the entropy increase 
associated with the fidw of heat from the compressed 
to the extended aide of the wire. f, is interpreted aa 
the reciprocal of the time of relaxation for the estab- 
lishment of tamperature equilibrium aoroas the wire. 
The theory of this thermo-elastic internal friotion has 
been discuased by me^? for the case of a reed. An 
extension of the theory to wires is being pubhshed 
elsewhere. It is found that Q-! for both reeds and 
wires (which is equal to the logarithmic decrement 
X of Bennewitz and Rótger multiplied by log, 10/x) 
is given by (1), with 

A = (Bg — Er)/Ñs, 
where Bs and Er are the adiabatic and isothermal 
Young's moduli, respectively. In the case of wires, 
fo is given by 
Je = (g*|2r)Da-* = 0-539 Da-*, 

where D is the thermal diffusion constant of the 
material, a the radius of the wire, and q the first 
root of the equation 


(djdæ (z) = 0, 
namely, 1:84. 


Not only does the thermo-elastio effect give e 
satisfactory qualitative interpretation of the experi- 
mente of Bennewits and Rotger, but also, as shown 
by the socompanying table, it gives good quantitative 
agreement. 








At x 10*. observed 
(Eg Ep) Eg X10 








obtamed by multiplying mar. of Bennewiiz and 
nder by Segui = -1:46. 


It is of particular interest to note that the fre- 
quency, fe at which the internal friction hes & maxi- 
mum is not a constant of the material, but varies 
inversely as the square of the radius of the wire. 

CLARENGH ZĦNAR. 
Oollege of the City of New York, 
New York. 
i Bennewitz, K., and Rotger, H., Phys. S., 87, 578 (1936) 
1 Zener, O., Phys. Rev , 53, 230 (1987). 


Capture of Slow Neutrons in Light Elements 
By meens of a small boron-lined ionization chamber 
we have studied the density distribution of neutrons 
around a source (Ra + Be) placed in a large oon- 
tainer filled with a hydrogenous liquid'. From the 
«measured distribution the total number of neutrons 
present at any instant is obtained by integration. 

‘This figue does not depend on the scattering pro 
paati pit only PETEA EA A of the 
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nuclei constituting the liquid. If a constant number 
of neutrons is amitted from the source, then the mean 
number present at any instant is inversely proportional 
to the total capture probability. 

By using liquids containing the same constituenta 
in different proportion we have been able to separate 
the capture effecta due to the aingle constituents, 
First we compared benzene (C,H,) and liquid paraffin 
(CH,..;, acoording to chemical analysis). The numbers 
of neutrons in these two liquids were found to be 
inversaly proportional to the respective hydrogen 
densities ; it follows that the cross-section 
of carbon must be much smaller than that of hydrogen. 
A similar result was found for oxygen, on comparing 
benzene and water. Through the kindness of a loan 
of 60 litres of heavy water of 10 per cent deuterium 
oxide content, from the Norsk Hydro-Elektrisk 
Kvelstofaktieselakab, Oslo, we were enabled to 
include deuterium in our experiments; also in this 
case no measurable capture was detected. In a 
7-6 per cent solution of ammonium nitrate in water, 
however, the capturing action of the nitrogen could 
be easily observed and measured. 

We have also made measurements with aqueous 
solutions of boric acid and lithium hydroxide. Since 
the capture cross-sections of boron and lithium have 
been determined from experments with beams of 
thermal neutrons, our measurements can be used to 
obtain absolute capture cross-sections for all the 
light elements quoted above. The resulta are ool. 


lected below. 
Capture cross-sections c, for neutrons of velocity 3-2 x 10* omyieo, 
Element H D o N o 


c,X10'*cm. 0 2720-02 < 0-03 < 0-01 1383+03 < 0-01 


Our value of c, for hydrogen is somewhat 
smaller than the value given by Amaldi and Fermi 
(0°81 x 10-3* em.") which furthermore corresponds to 
a neutron velocity of 2:5 10° om./sec. and should 
therefore be increased by a factor of 1:13 to be com- 
pered with our value. On the other hand, from 
neatron beam i is we get a somewhat larger 
value (48 instead of 48 x 10-** om.*)! for the scattering 
cross-section of hydrogen. For the mean number of 
oollizions suffered by a slow neutron in paraffin before 
getting captured we find 206 + 20 (instead of 140)! 

Our value of o, for nitrogen agrees with the value 
found’! by oounting the protons emitted in the 
reection 1N + tn = MO + 1H. 

We may mention another result of our investign- 
tions. We have compared the yield of photo-neutrons 
from beryllium and deuterium irradiated by gamma 
rays from radium, with the yield from a mixture of 
radon and beryllium. Assuming the latter yield to 
be 20,000 neutrons per second per millidurie, we find 
for deuterium a cross-section of oy... = 7 x 10 om." 
for photo-dissooiation by quanta of 2-2 Mev. energy. 
For beryllium, where two gamma lines of 1:8 Mev. 
and 2-2 Mev. are sufficiently energetic, we find 
o.a + 030r = 2 X 10-7 om." 

A detailed account is to appear shortly in the 
Proceedings of the Royal o as Copenhagen. 

O. R. FEBO 
H. ids HALBAN, JUN. 
Jenamw Koon. 


Institute for Theoretical Physica, 
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Evidence of Restricted Rotation about the N—C 
Bond in a:6-Disubstituted Acetanilides 


Tas failure! to effect optical resolution of sub- 
stituted anilines having two large ortho groups has 
left unconfirmed the theoretical possibility of restricted 
rotation about the nitrogen-nuclear single bond in 
such compounds. That such sterio effects are indeed 
present in suitably constituted molecules is now 
proved by & method entirely independent of optical 
activity. 

It has been shown?! that the molecular association 
of amides is due to the bonding effect of the amide- 
hydrogen atoms, the complete replacement of which 
effectively checks association. Subsequent work has 
shown that, in the case of anilides, certain ortho 
subetituents are effective in preventing association, 
and it is significant that such substituents are in- 
variably hydrogen-acceptor groups such as —NQ,, 
-N: iN, —COOEt. In such compounds it is evident 
that the hydrogen atom responnible for association 
is no longer available for this purpose, it being en- 

in chelate ring-formation. such as that depicted 
in o-nitroacetanilide (1. During these experimenta 
an unexpected difference was revealed between the 
bebaviour of 1-nitro-2-acetnaphthalide (m) and the 
isomerio 2-nitro-l-&oetnaphthalide (m1). The former 
is unimolecular, having a lower melting point and 
greater solubility in hydrocarbon solvente than the 
latter, which is associated. This led us to suspect 
steric influences, and to investigate other substances 
in which similar steric effects might be expected. 


UT NO, NHAc 
(X MH QUT Q9" 
o 
NT 
o 
1 
NHAc NHAc NHAc 
A CS io NO, 
CH; CH, 
IV v VI 


The resulta showed with surprising that 
although o-nitroacetanilide (I) is unimolecular; the 
substitution of a second o-substituent in this com- 
pound (such as in 1v, v and v1) restores the tendency 
to associate. The inevitable conclusion is that the 
amide-hydrogen atom in I, Iv, v and VI is deflected 
by steric interference between the acetyl group and 
the methyl group (or the bromine atom) too far 
away from the neighbouring nitro-group to permit 

of chelate ring-formation, thus lea the hydrogen 
atom free to exert its intermolecular bonding effect. 

The sensitiveness of this method of detecting 
Testricted rotation as compared with the classical 
method of optical resolution can best be explained 
by considering the example of 8-nitro-2-ecet-toluidide 
(rv). A plan of this molecule as seen from & point 
above the nitrogen atom and remote from the benzene 
nucleus is shown in vr, the single line connecting 
the two ortho substituents (CNO, and —CH,) repre- 
senting the plane of the benzene nucleus. The sire 
of the two ortho may be such as to limit, but 
not abeolutely prevent, the rotation of the H-N—Ao 
axis from the position shown in vira to that shown 
in the enantiomorph virb. Any such rotation will 
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bring about a more or less rapid racemization: 
Nevertheless, only in a very small proportion of 
molecules intermediate between (a) and (6) ia chela- 
tion between H and NO, possible, with the result 
that the majority of the molecules show association. 


(a) tb) 


_ In other words, whereas the chance of resolving 
such a compound depends upon tlie non-oonversion, 
or et least the slow rate of conversion, of molecules 
of type (a) into thoe of type (b), the test now applied 
is completely independent of such conversions, and 
depends solely on the inclination (in whatever 
direction) of the H—N-Ac axis to the plane of the 
benzene nuoleus. 

The degree of association of these compounds was 
measured eoryoeoopieally in naphthalene. and the 
relevant figures wil be publiahed elsewhere, 

L. HUNTER. 

H. O. CHAPLIN. 
University College, d 
Leicester. 

1 Tuan, Hen, and Hed, J. Ohwsess Chem. Soo., 4, 131 (1930) 
1 Chaplin and Hunter, J. Chem. Sec., 1114 (1987). 


Liver Extract and Hemoglobin in Rats 

RamozwTLY Tschesche and Wolf! have stated that 
rats, made anemic on a diet consistmg wholly of 
milk, respond differently to iron and copper and to 
liver extracte known to be clinically active in the 
treatment of pernicious anemias. According to these 
authors, aang fe and | counts and 
hæmoglobin are mcreafed by the metals, while 
cell counts but not hemoglobin are inoreased by the 
liver extract. 

Preliminary attampta in these laboratories to con- 
firm the results of Tschesche and Wolf have led to 
the surprising result that liver extract produces ap 
apparently significant morease in the.hssmoglobin oí 
rate with milk anwmia, while leaving the cell count 
as low as in untreated animals. It is proposed to 
publsh fuller details of this investigation elsewhere. 

A. L. BAOHARAGH. 

Glaxo Laboratories, Ltd, H. E. QLYNN. 
Greenford, 

Middleeex. . 
Oct. 29, 


i 1 Taohesobe, E., and Wolf, H J, £. pkyrioi Chem , HB, 21 (1987). 


Crystal Structure and the Magnetic Anisotropy ol 
CuSO,5H,O 
From a discussion of the magnetic susceptibilitice 
of Cu80,.5H,0 at different temperatures, 
Jordahl! concluded that the crystalline electric fele 
acting on the Cut++ ion in the crystal should be 
predominantly cubic in symmetry, and further, from 
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the sign of the potential due to this field which fita 
the magnetio data, that the fleld should correspond 
to an octahedral distribution of six equal negative 
charges around the Cut+ ion. This result is not 
obvious from general structural considerations, since 
the crystal is triclinic, and there are five molecules 
of water and one SQ, group associated with each 
Cu++ ion. The result, however, has been beautifully 
verified by the X-ray studies of Beevers and Lipson! 
on the of the crystal. The Out+ ion is 
found to be at the centre of an octahedron of six 
negatively charged oxygen atoms. Four of them 
belong to four water molecules, and they form a 
square with the Cu++ ion in the centre. The other 
two, which are contributed by two sulphate groups, 
are located centrally above and below this square. 
Now this octahedron is only approximately regular, 
the oxygens of the water molecules being closer to 
the Cut t ion than the other two. The fleld 
ii dn the Out++ ion should therefore deviate 
bly from cubic symmetry, and its intensity 
ee ees Ge esc ae th i lub. Nee 
be leas than for directions in the plane. Now 
Wes te eo a ae a die anal dE Us 
crystal, and the two corresponding of water 
molecules make with each other an angle of 82°, 
which ia nearly a right angle. One would therefore 
expect : (1) that the crystal should be magnetically 
anisotropic, which is a trivial result since the crystal 
is triclinic; (2) that two of the principel suscepti- 
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bilities of the crystal should be nearly equal, and 
Sar E E E Lorie Rew nace eR 
should be prquced cg peri eee ; (3) that 
the &xis oF this spheroid should along the line 
of intersection of the planes of the two equares of 
water molecules in the unit cell. All these conclusions 
have been verified experimentally*. 

The directions of the two nearly equal axes of the 
ellipeoid can also be predicted from the fine structure 
of the crystal: the shorter of them should lie in the 
plane bisecting internally the two squares of water 
molecules. Since the angle between the two squares 
differs by only 8? from a right angle, this last oon- 
clusion cannot be accepted with the same confidence 
as the others. From a study of the magnetic aniso- 
tropy for a number of planes in the crystal, we have 
recently determined the directions of these two 
magnetic axés, and they too lie nearly as predicted 
from the structure. 

Thus the magnetic data confirm in a striking 
manner the structure proposed by Beevers and Lipson 
for the orystal. 

K. B. KRISHNAN. 
A. MooxuuHni. 
210 Bowbazar Street, 
Calcutta. 


Bept. 27. 
1 Phys. Rev., 45, 87 (1934). 


1 Proc. Roy. Sec., A, 148, 570 (1934). 
? Krishnan and Mookherfi, Phys. Res., 50, 850 (1934). 


Points from Foregoing Letters 


Prof. A. C. Cuthbertson, Geoffrey Gee and Prof. 
E. K. Rideal find that pure vinyl acetate does not 
polymerize measurably at 100° C. even in the presence 
of oxygen. A peroxide derived from acetaldehyde, 
however, catalyses the reaction. The authors suggest 
that the di in the findings of various 
observers between the rate of polymerization of 
gaseous and liquid styrene may be likewise explamed 
by the presence of a peroxide catalyst in the liquid 
phase. 

J. 8. Kennedy describes how solitary locusts 
belonging to the species Schistocerca gregaria on the 
Red See coast, crowd together into patches of dense 
but uneven vegetation, and this fortuituous oon- 
centration brings about the change from the solitary 
to the gregarious ‘phase’. 

A photomicrograph of a horizontal section of skin 
from a four months’ old Mermo lamb is submitted 
by Dr. A. B. Wildman in support of the late Prof. 
J. E. Duerden’s view that the ‘trio’ follicles which 
at firet the coarse birth-coat fibres may 
later produce & fine non-medullated wool fibre. 

“The a ce of male sex organs in female 
guinea pigs after the almost complete ramoval of the 
ovaries is described by Prof. A. Lipechütz. This, the 
author pointe out, does not exclude the possibility 
that male hormones are produced in the ovary. 

Taking the elimination of Congo-Red dye from the 
body as & measure of the activity of the reticulo- 
endothelial system, O. Wetaler-Ligeti and Dr. B. P. 
Wiesner find that certain aqueous pituitary extracts 
stimulate the activity while other extracts of the 
anterior lobe of the pituitary having thyreotropio 
activity and containing a proportion of sex hormones 
lower thp activity. 


Following upon theoretical considerations of en- 
tropy increase, Dr. C. Zener calculates the frequency 
of transverse vibrations for which the internal 
friction is & maximum, in the case of wires of various 
materials (glass, steel, silver, eto.) from the known 
values of their Young moduli; he submits a table 
showing that the values obtained agree with those 
experimentally determined by Bennewitz and Rdtger. 

From measurements of the density distribution of 
neutrons around a source, in different hydrogenous 
liquids, Drs. O. R. Frisch, H. von Halben, jun., 
and Jergen Kooh have obtained values for the 
capture cross-sections of hydrogen and nitrogen, for 
neutrons of thermal energy ; in the cases of deuterium, 
carbon and oxygen, upper limits for the capture 
cross-sections have been established. Furthermore, 
the cross-sections of deuterium and beryllium for 
photo-dissociation by the gamma rays of radium 
have been determined. 

Whilst certain o-substituted acetanilides give indi- 
cation of chelate ring-formation between the two 

groups, Dr. L. Hunter and H. O. 
Chaplin that substitution of & group in tbe 
second ortho position prevents chelation. This fact 
is interpreted as evidence of restricted rotation about 
ee au single bond in 2 : 6-disubetituted 


From a oonsideration of the fine structure of the 
Cu80,.5H,0 crystal (triclinic) analysed Beevers 
and Lipson, Prof. K. 8. Krishnan and A. Mookherji 
locate the directions of the maximum and the 
minimum susceptibilities of the crystal, and further 
state that the intermediate principal susceptibility 
should be almost equal to the maximum. These 
results have been verified experimentally. 
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Research Items 


Ethnography of the Tanaina 

In continuation of his research among the Northern 
Athapascan Indians, Dr. Cornelius spent the 
summer of 1931 and pert of that of 1932 with the 
Tanaina of Cook Inlet (Yale Univ. Pub. in An " 
16, 1987. Oxford Univ. Prees. 13a. 6d. net). 
Tanaina are a nation of related subdivisions or tribes, 
of which, broadly i there are seven. The 
name means “the people", as distinct from either 
Eskimo or Europeans. Their culture has suffered 
much disintegration from European contacts during 


language an st 
most closely related to that of their neighbours to 
the north-west, the Irgalik Athapascans. It is 
estionable that the neighbouring Eskimo have 
Mad Gone physical, culturel and linguistic effect on 
them. No anthropometric study of them has been 
made, but they are taller than the Eskimo. A ful- 
grown man of less than five feet eight inches is rare. 
The nose is prominent, frequently aquiline, the lipe 
fall, the skin darker than the Eskimo. The moet 
important artiole of diet is fish, especially salmon ; 
but the Tanaina are unique among the Atha 
in having access to sea mammals, seal, sea lion, eto. 
The meat of the white whale is much relished, but 
as they have not the correct ‘medicine’ for ite killing, 
they buy it with furs. Of land animals they hunt 
the forest fauna, mountain sheep and gostas, bear, 
eto. For vegetable foods they eat a variety of berries, 
spruce buds, wild rice, wild ', fern roote, and, 
most important of all, the a perenip-like root, 
which is obtained only from the North Inlet, but is 
the princi article of trade and transported as 
such from one end of the country to the other. 


Newfoundland Amphipoda and Decapod Larve 


Miss Nawoy Froer describes some interesting 
material collected by the 8.8. Cape Agulhas in New- 
foundland waters in 1931-85. The list of ipods 
given includes a new species of Ht (H. 
astephensenti) and a specimen of ParampaAtihos owepi- 
data which differs considerably from the type. The 
cag Sai one Md 


being conspicuous and five species differentiated, 
although of them could not be referred to 
distinct species. Pandalus + was the most 


abundant of t of all the larve and P. borealis fairly 
common. Two distinct megalope belonging to Hyas 
were found, one being Hyas coarctatus, and it is ahnost 
certain that the second is Hyas araneus, but this 
differs from H. cocretatus in'having two small posterior 
dorsal spines on the carapace instead of one large 
one. If this identification be correct, this clears up 
much that was obscure in the previous descriptions. 
A young stage of Latreutes fucorum is figured, two 
specimens having been secured, and there is & post- 
larval (or young stage) of Spirontocaris ica, 
which fills a gap in the hitherto known life-history. 
Misa Frost finds that the mandibular palp is present 
in the post-larva of both 
is very much earlier than 1b appears in some species 
of Spirontocaris. 


of Pandalus, which . 


New Mutation in Drosophila 

A MUTATION in -shape of tla funebris 
described by Prof. F. A. E. Crew and Dr. 0. Auerbach 
(Proc. Roy. Soo. Ed$n., 57, Part 8) provides several 
pointe of interest. The eggs are shorter and broader 
than normal, and spheroidat in shape, the four 
attached filaments being very much shorter. The 
ability to produce these eggs is inherited as a reoeegive 
condition, and is found to be widespread in the wild 
population. The fecundity of females which lay 
spheroidal eggs is aleo very low. Whereas normal 
females lay more than 1,000 eggs, these lay mostly 
30—50. The curve of egg production is also different 
and the spheroidal eggs are more variable. The correla- 
tion between 1l and width of the egg is positive 
in normal, negative in spheroidal eggs. This is the 
first mutation in egg to be found in Drosophila, 
and as the females which produce these eggs are 
themselves normal in appearance, special tests are 
required to show the manner of inheritance. 


Cobalt Chloride Treatment of Sheep 
Ix an earlier paper it had been shown that a lamb 
danaa Hi Southland, New Zealand: known localis 
as Morton Mains disease, could be successfully con- 
trolled by the use of small tities of cobalt 
chloride administered in drench form. While drench- 
ing is reliable as a research method, since it ensures 
T ee 
owing to the time and 
renee aca . E. Dixon. of the Cewihron 
Institute, has now been able to show (N.Z. J. Soi. 
Tech., 18, 892—97) that a salt lick made by spraying 
a solution of 4 oz. of cobalt chloride on a ton of 
dairy salt can be successfully used as an alternative 
method. Ewes and lambs ied with such a 
lick kept m perfect health, but the use of it during 
pregnancy only was not sufficient to maintain 
optimum growth of the lambe during the following 
summer. The cost is not likely to exceed 4d. per 
sheep per year and great saving in labour is attained. 


The Root-Knot Eelworm 
Mr. G. Fox Witsow has collected & large amount 
of information about the root-knot eelwarm, Hetero- 
dera Marioni Goodey (J. Roy. Hort. Soo., 62, Pt. 8, 
August 1937). The was formerly regarded as a 
pest of glasshouse p ta, but it is now known ta 
attack a wide variety of outdoor crops. It frequently 
appears on groundsel, chickweed and shepherd’s purse, 
weeds which may spread thepest inunhygienic gardens. 
The life-cycle is described, and various methods ol 
such as the distribution of infected soil 
the gardener’s boots or tools, and the return 
Gf aeaa Pok tothe garden, are discussed 


Heteroauxin and Cambial Activity 


As foreshadowed in an earlier paper (A. B. Brown 
Canadian J. Res., 15, No. 1), an interesting series oi 
experiments has been performed on the stimulatior 
of the cambirmm of dormant branch segmenta o 
Populus balsamifera L., by the application o. 
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heteroauxin (A. B. Brown and R. G. H. Oormack, 
ibid., 15, No. 9). i rings were cut in the 
bark in the middle of the segmenta, and the amount 
of new xylem cut off by the reactivated cambium 
was clearly visible on the surface of the old wood 
Te ie ak ee ec uelis uin 
the latter dried. In this manner xylem patterns were 
obtained showing that the induced activity was in all 
cases similar to that produced by wounding alone 
but more extensive. There -was local activity at the 
three regior& of wounding, namely, the ring and the 
top and bottom of the segmenta, in the controls ; 
but there was a mugh greater, though still local, 
activity in the cases where heteroauxin had been 
applied. The inftuence of the latter was manifested at 
pointe some distance from the region of application, 
but without any renewed activity on the part of the 
intervening cambium. 


Recent American Earthquakes 


THa recent issue (July 1987) of the Bulletin of the 
Seismological Society of America contains several 
ugeful ,on recent in North and 
South America. J. E. Ramírez (pp. 211-228) describes 
ben earthquakes in the t of ied 
Oolombia, within less than a year (1935-36), three 
of them of destructive strength. The region is one 
that has been visited by many great earthquakes 
{of which a list is given) since the conquest. 
A semi-destructive earth on July 15, 1986, with 

of the States of Wash- 
is studied by B. H. Brown 
(pp. 205-209). Many tombstones in the cemeteries 
were rotated, about 70 per oent of them in the 
ilockwise direction, but it is noted that some stones 
^n olose proximity were rotated in opposite directions. 
P. ly and T. Wilson (pp. 225-229) give & 

le list of 64 earthquakes in northern California 
m 1986. Many of the epicentres, as shown on the 
nap, lie along well-known faults. The earthquakes 
X the New Madrid region (the soene of the great 


sarth of 1811-12) are receiving careful atten- 
ion. - Robertson (pp. 231-289) describes = eae 
«hooks the first half of the 


[he earlier (January 80) occurred, & non 
xedeoessor (May 12, 1929), at the height of the 
dood of the Ohio and St. Francis rivers. Ite epicentre 
«ems to lie on the edge of the Tiptonville dome, 


Eun ue nue DU IUE 
varthquakes of cas 12. 


secular Trends of Temperature 


Duarxwa the last few years, a number of investiga- 
ors have discussed the secular trend of temperature 
"ver & long series of years at various places in Europe 
and America, generally with the aid of mo 

"Ü-year & of mean temperature. Pub 
Tote No. 77 of the Meteorological Offloe (London : 
LM. Stationery Office), Miss L. F. Lewis gives a very 
horough analysis of one of the best records for this 
rurpoee, that obtained at the Radcliffe Obeervatory 

Jxford. The period covered is 1815-1984. The 
‘beervations had been corrected for changes of 
wstrument and exposure by certain of the trustees 
4f the Observatory. The analysis covers the year 
nd the four seasons separately, and brmgs to light 
» number of interesting facts. The annual curve of 
'0-year moving annual averages for the whole 120 
‘ears reveals three marked warm and two marked 
old periods. The third warm period is the one that 

. 
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we have been enjoying during the present century 
and is not very different in intensity from the two 
earlier ones; but when we come to the 

seasons it is seen that the mildness of the winters of 
the past forty years is without precedent. The 
summer and winter are the seasons which follow 
least closely the annual curve. The summers of the 
present warm spell have until the last few years been 
on an average decidedly cool, so that this latest warm 
spell ia also one of notable equability. No previous 
20-year means of the difference between mean summer 
and mean winter temperature have been so low as 
those for 20-year periods ending between the years 
1912 and 1984. A definite answer to the question 
whether our climate is becoming milder cannot, of 
course, be obtained from these curves, but they 
certainly correct the impression of such a change 
given by a oo n between the latter of the 
last century the present century up to 


Hydraulic Cements 

Ix a discussion on chemistry and building research 
in Section B of the British Association at No 
Dr. F. M. Lee referred to some of the main problems 
met with in cement technology. He was dealing 
with hydraulic cemente—those which set and remain 
perrnanene under water—and confined himself to 

ortland cement. From phase equilibrium studies 
of binary, ternary and quaternary oxide systems 
and from ho app lication of microscopic, X-ray nd 
other methode oF examination the.major 
compounds have been found to be 3CaO.BiO,, whioh 
is mainly responsible for the development of strength 
in the early stages of hardening, 2Ca0.8i0, which 
hydrates slowly and develops strength in the later 
stages, 8CaO.Al,0,, and eha 5Ca0.8A1,0, and 
4Ca0.Al,0,.Fe,0,. On hydration, it is probable that 
a hydrated dicalcium silicate or a 3C&O.28iO, aq. 
compound is formed, free calcium hydrate being 
liberated, and a hydrated tri- or tetra-calcium alum- 
inate produced. Calcium-sulpho-aluminate is also 
formed by reaction with the gypeum used to control 
the set. When, as in practice, & limited proportion 
of water is used, the hydration products appear to be 
mainly gelatinous, but the view that this gel has a 

structure is as yet unoonfirmed. 

Heat of hydration is greatest for the compound 
3C&O.AI,0, and diminishes in the order 30a0.8i0,, 
40eO.A1,0,.Fe,0,, 20a0°Si0,. Moisture content 
considerably affects the physical properties of the 
set cement. Theories concerning volume changes 
were also discussed. 


Polymorphism under Pressure 


Tua issue of the of the American 
Academy of Arts and Soiences of July contains a 

per of ninety pages by Prof. P. W. Bridgman of 
Hine on the polymorphic transitions of thirty-five 
solid morganic substances under pressures up to 
50,000 atmospheres and at temperatures from 
—100° O. to 200°C. The substance under test is 
placed in & cylindrical hole about 1 om. long and 
0-6 om. diameter in a cylinder of ‘solar’ steel about 
4 cm. long and 3 om. diameter, and the pressure is 
applied by a ‘carboloy’ piston forced into the hole 
by & hydraulic press. The pressure is determined 
from that in the prees and the areas of the sections of 
bri rmn ee ut To en&ble the 
cylinder to withstand the pressure without fracture, 
it is made slightly conical and the pressure applied 
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forces it into a wide oollar of chrome vanadium steel 
in which a thermo-couple is placed to measure the 
temperature. The change of volume of the substance 
sensi ua ts tan ria E se Ed 

ye pielon The whole apparatus is surrounded by 

bath. For the substances examined the trensi- 
tion of phase takes place in most cases at higher 
temperatures as the preesure is increased, but there 
are many exceptions. The change of volume may 
decrease or increase with increase of pressure, and 
Prof. Bridgman concludes that polymorphism is 
“an essentially haphazard phenomenon". 


Densities of Mixtures of Light and Heavy Water 

Ix many lines of investigation, the proportions of 
light and heavy water in & mixture are required, 
and the simplest method of finding these proportions 
is a determination of density. L. G. Longsworth 
(J. Amer. Chem. Soo., 59, 1488; 1937) has deter- 
mined the densities of several mixtures of light and 
heavy water and finds that the two liquids mix 
without volume change, so that the volume of a mol 
of the solution may be expressed in terms of the mol 
fractions of the components by the formula 
Va = Nw, + N,v, where the subscripts 1 and 2 refer 
to the light and heavy constituenta. The actual molal 
volumes of the solutions are given by the relation 
Y = (NM, + N,M,)/d, where, M is the molecular 
weight and d the observed density. The expansions 
on mixing, V — Va were found to be zero within 
the limite of precision of the density determinations. 
The atomic  weighte used were O — 10-000, 
H = 1:00750, D 2.01309, the atomic weight of 
a d an being given a correction for the deuterium 

present. If A S is the value of 1 — 

Feared to the density of deuterium-free water, 
two equations may then be combined to give a Sranie 
relation between ND,O and A S, namely, ND,O = 
a ^ S/(1 — BAS), in which « = 9:285 and B = 0-0309. 
This equation it possible to determine the pro- 
portions of light and heavy water in mixtures ofthe two. 


Uranium Dioxide Starting Resistances 


Iw starting an ordinary D.O. motor, & ‘starting’ 
resistance is placed in series with ib and this reaistance 
is gradually diminished by hand as the speed of the 
motor increases, 80 as to maintain so far as possible 
a constant current through the motor. In the autumn 
issue of A BG Progress, a description is given of 
new resistances made of uranium dioxide 
(urdox). This material was discovered by two 
German engineering firms working in oollaboration— 
the Allgemeine Elektricitéte-Gesellechaft (A E Q) and 
the Osram Gesellschaft. Unlike ordinary metals, its 
resistance diminishes as the temperature rises, and 

as this fall occurs rapidly, a ‘resistor’ of this material 
when placed in series with a motor keeps the current 
constant during the starting period. The long life 
of these resistors is due, among other things, to the 
fact that during operation they heat only a few 
hundred degrees and never become red hot. A usual 
value for the resistance of one type of these resistors 
is one ohm when hot and fifty ohms when cold. 
Their starting times vary between half a second and 
80 seconds, whilst their cooling periods last for some 
minutes. "These resistances can also be thermally 
and electrically balanced so as to become voltage 
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Service Area of a Radio-telegraphic Transmitter 


Toa July imsue of the Amalgamated  Wirelese 
(Australasia) Technical Review contains a paper 
entitled “The Service Area of a Long Wave Tele- 

" by A. L. Green. This paper 
rca the factors of aerial efficiency, wave 

ion and interference from atmospherics, which 
etermine the delivery of a reliable day and night 
broedcast telegraphic service to all points within a 
radius of about 5,000 miles from the i : 
the study of this problem, a large amount of pub- 
lahad dena has bor enalysol endl the rekulus have 
confirmed two assumptions enade in the author's 
calculations. The first of these relates to the use o! 
Wateon's propagation formula over a large range of 
wave-lengtha, while the seoond is that the intensity 
of interference from atmospherics is directly propor- 
tional to the wave-l to which the receiver is 
tuned. As a result of the author’s calculations, it it 
concluded that the optimum wave-length for the 
service contemplated is about 4,000 metres, and that 
the supply of 100 kilowatts of power to an aerial of 
an effective height 100 metres is sufficient. The use od 
a wave-length shorter than the optimum improves the 
service at the shorter distances; while & longer wave- 
length is necessary if the service requires to be 
extended to very great oes. Under the conditions 
described above, the radiated fleld should provide t 
signal to noise ratio greater than unity at all points 
within a radius of 5,000 miles from the transmitter 


Geometry of Pipe Joints 
Soma interesting geometrical problems arise in 
making neat and practicable bend oonnexions ir 
aheet-material between one cylindrical pipe or duoi 
and another. For those who are concerned with work 
of this kind or with analogous problems, a pamphle+ 
by W. Sellar entitled “The Geometry of Conical Pipes 
Bends and Joints” (London: The Droughismar 
Publishing Co., Ltd. 2s. net) will be found of positive 
assistance. In & pipe of uniform diameter, ths 
arrangement of elbows and bends of various degree 
of amoothness presente no special diffculty, anı 
several of the methods in use are described and illus 
trated. When, however, the pipes to be connect 
are of different sire and meet at an angle, the choio 
of a wrapped surface to which a flat sheet oan b 
bent and which will form & convenient and pleasing 
intersection with the surfaces is distinctly mor 
complex. The solution lies in making use of th 
that the is & plane section both o 
the cone and of the oy. The appropriate ellipe 
M oes hv a bs Me Gane GEA 
cylinder are both tangent to & common sphere, an» 
in the pamphlet it is shown how, in a number o 
different problems, one or two or even more sphere 
can be used to obtain connexions for complex 
of pipes and branches in such a form as to miniis 
loss of pressure. The basic principle of this metho 
bE sonra bion Ih aleat iy pene De ee 
proof is given—nor for purpose in view is i 
required. It is not clear, therefore, why a long lir 
of what are described as essential pointa is give 
for these, and the figures illustratmg them ten 
rather to complicate than to clarify the apparen 
simplicity of the method. The explanations give 
of the solutions of the numerous problems dea 
with are, however, concise and clear, and are illur 
trated by drawings which alone would form a sufficier 
guide to a draughtaman. 
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The Mellon Institute, Pittsburgh* 


HE Mellon Institute of Pittsburgh has published 

in pamphlet form an account of the dedication 
of the new building on May 6—7, 1987 (NATURE, May 
15, 1937). *In the introductory address, the Hon. 
Andrew W. Mellon paid tribute to Dr. Robert 
Kennedy Duncan, who initiated the system of 
industrial fellowships ; * and to his book “The Chem- 
istry of Commerce”, from which Mr. Mellon derived 
his ‘original interest in the scheme. Discoveries and 
inventions, rather than governmental or political 
action, he said, “increased ion, lowered costa, 
caised wages, elevated the standard of living". 

The addreases of Dr. Irving , Dr. Harold 
O. Urey and Dr. William P. hy—all Nobel 
laureates—are reprinted. On the subject of chemical 
research, Dr. Langmuir said that it is a common 
experiance of industrial laboratories that the oost of 
research on & problem, e oat perl eaten 
patentable invention is is only & small fraction 
of that required to make the invention commercially 
successful, and for this reason such laboratories can- 
not devote a large part of their effort to fundamental 
research. The application of modern physics to 
shemistry, he suggested, is receiving only a small 
Pantion of die RAARO if deserves. The greatest 
feld which would open itself within the next decade 
in chemical research would be in the ion of 
the new physical methods to the study of the familiar 
properties of matter, which have been neglected by 
the physicist for many years. 

“We need more fundamental knowledge, in terms 
pecu Seco ae ce A 
metals, insulating materials, plastio materials, and in 

chemical aribetitutes of molecular 
weighta. The use of X-rays, electron diffraction, and 
sleotron optics . . . should open new fields to 
chemists.” 

Dr. Urey scheduled ten important technical pro- 
>85 developed in recent years. Two of funde- 
mental im , the fixation of atmospheric 
nitrogen the hydrogenation of coal, are due 
to German men of science. As to the first, it is 
estimated that the I. G. Farbenindustrie has ex- 
pended 150,000,000 gold marks in the development 
of the process. Synthetic woollen textiles are coming 
—already two Italian regiments are wearing imitation 
rool cri ur d ee ee 
milk. Would artificial wools ruin shee 
More thought should be given to ck bie Ba ri 
consequential on scientific . The Imitation 
af, soientiflo progress is fixed by the number of 
men available. “Find the men! That is the 
problem.” 

Another serious problem is the tion of raw 
material. We may have to grow our supply by 
planta specially developed for the purpose; but the 
ceplacement of metals presents greater difficulties, 
pending the conquest of Mars and Venus. Referring 
to the ideals of scientific men, he said : 

“We wish to abolish drudgery, discomfort, and 
want from the lives of men and bring them pleasure, 
* Dedikation of the New of Mellon Institute. Pp. 71. 
(Pitteburgh: Mellon .1987. 


` just -getting under way". 


comfort, leisure and beauty. Often we are thwarted 

and our efforts perverted to other ends, but ultimately . 

we will succeed. You may bury our bodies where 

you will, our epitaphs are written in our seientiflo 

journals, our monuments are the industries which 

we build, which without our magic touch would 
never be." 


"Dr. Murphy, oo-disooverer with Dr. George R. 
Minot of the liver treatment for ous anemia, 
commented on a weakness of research—the 


lag between discovery and its lication to the cure 
of disease. The medical has no incentive 
for the wide dissemination of his work, the profession 
as a whole showing no interest in commercial er- 
ploitation or in ensuring that the best product is 
put on the market. Progreas in medical research has 
consequently been retarded in contrast to Industrial 
research. 


On the second day, a symposium on recent progress 
in science was held, including contributions from 
Dr. Frank B. Jewett on “Communication Engineer- 
ing”, Dr. George O. Curme, jun., on ‘Recent Progrees 
in Bynthetio Organio Chemistry", Bir Frederick 
Banting on “Early Work on Insulin”, and Dr. William 
W. G. Maclachan on ‘The Problem of Chemothera 
in Pneumonia”. Dr. Curme said that the 
-days of pioneering in the fleld of synthetic organio 

chemistry are passing, but the important task of ite 
application to industrial and economic problems ‘“‘is 
He i Plastics as 
offering & wide fleld of work and regretted that “not 
one of our universities offers an adequate course of 
study, i students either for engineering 
application or research on plastic materials’. Sir 
Frederick Banti gaid that the greatest advance in 
the treatment diabetes since the discovery of 
insulin was due to Hagedorn and his colleagues, of 
Denmark, who in 1983-35 discovered that the 
addition of protamine to their msulin so delayed the 
action that the day’s supply could be given in one 
injection. The presence of zinc was found by Boots 
to be necessary for this effect. It is estimated that 
Dual celo thes toads a 
day. “Although much of the physiol 
we db not yel Know how indi She the DA 
to utilize carbohydrates, nor do we know the cause 
of diabetes." 

Dr. Maclachan gave an interesting account of the 
systematic research carried on in the on 
quinine derivatives for the treatment of pneumonia, 
76 mre ME O e & laborious 

p E d T 
‘As to our resulta for the past two years, 
e we tha eee lapoeupreine appears 
to be effective in & consid le number of cases", 
especially in cases of pure infection. The original 
a dolet iue qais d. 
pneumoooooi was due to 

, in Germany, in 1911; 
tion had the serious defect of 


if given in adequate dosage 


Reaction 


N September 18-15 the Faraday Society met 

under the presidency of Prof. M. W. Travers in 

‘the University of Manchester to discuss the modern 

theories and selected experimental aspects of reaction 

kinetics. The meeting was attended by a very large 
number of foreign guests and visitors. 

The first section of the discussion was devoted to 
the theoretical treatments of reaction kinetics and 
resolved itaelf into & critical examination of the 
transition state or activated complex method and a 
comparison of the value of this method with that of 
the collision theory. The service done by this dis- 
cussion lay in the emphasis on the differences which 
exist in the conceptual approach’ to the blem 
between: itbes u&trur tha tranaibinn siate method add 
thoee using oollision th : 

Tho ‘erase tic stata tneLtiod Sinisa Gf iwasto 
the first is the construction of the potential energy 
surface for all configurations of the reacting atoma, 
and the second the calculation of the number of 
representative pointe which pass in unit time from 
the region of the potential energy surface that repre- 
sente the initial state to that representing the final 
state of the reaction. The first atep in this problem 
has been successfully carried out m a number of 
simple cases by the ication of the semi-empirical 
method, developed Eyring and Polanyi from 
London’s theory. It was shown how the London 
theory can be modified so as to allow of an extensive 
use of empirical mformation and afford an inter- 
pretation of chemical reactivity in terms of bond 
strengths and the repulsion forces acting between 
atoms and molecules. A chemical change of the type 
AB -- C — A + BO can be carried out by a com- 
plete dissociation of AB — A + B and the sub- 
sequent union of the atoms B and C. This would lead 
to an activation en for the reaction equal to the 
dissociation energy of AB, no use having been made 
of the forces between atoms O and B. If, however, 
the centre O can be made to approach AB without 
overcoming large repulsion forces, then the attraction 
forces between atoms C and B can be utilized to 
reduce the activation energy. The driving force of a 
chemical change arises from the resulting bond 
formation BO, whereas the chemical inertia arises 
from the energy ed in achi a oonfigure- 
tion of atoms such that the driving force becomes 
operative. To attain this configuration, it is necessary 
to overcome the repulsion forces between AB and O 
and also the extension forces of the molecule AB. 

The second requires the definition of ah 
‘activation surface’ such that representative pointa 
crossing this surface lead to reaction. The number 
of points crossing this surface in unit time (reaction 
rate) is simply the density of pointe on the surface 
multiplied by their mean velocity perpendicular to 
the surfaoe. The number of pointe in the 'activation 
surface’ has been caloulated by statistical equilibrium 


out in the discussion of this method. 

l. The activated complexes AB (systems the 
representative pointa of which lie in the activation 
surface) are formed from molecules A! and B! of the 
initial state which possess sufficient energy in excess 
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Kinetics 


over the normal molecules 4 and B. The transition 
state method assumes that ilibri exists at al 
times between normal mol and activated com. 
plexes, and this implies equilibrium between norma 
molecules and the energy-rich species A! and Bi 
It was emphasized that it is an assumption that the 
equilibrium numbers of energy-rich molecules A! and 
B' are maintained and not a condition which is 
necessarily fulfilled. 

In most.chemical reactions this oondition is ful 
filled since the equilibrium constant for a reaction 
can be expreased as the ratio of the reaction velocity 
constants in the forward and the reverse directions. 
Whenever the kinetic mass action law oan be applied, 
it is justifiable to assume that the equilibrium number 
of energy-rich molecules is maintained and that the 
same conditions obtaining at equilibrium also hold 
when the products of reaction are removed. 

2! In oaloulati 


through the potential energy barrier may play an. 
important part. 

The statistical method of treating the aotivated 
complex has been translated into thermodynamic 
o and one speaks of the ilibri 
oanstant K*, the entropy change AS * and heat change 
AH** between the initial state and the activated 
complex. The heat is the activation energy 
and the entropy change is related to the factor A 
in the velocity constant expression kb = A¢-W2F. 
This method has been used to account for reactions 
with abnormal A factors. An association reaction 
involving complex molecules has an abnormally 
small A factor, which in this theory is to be accounted 
for in terms of a negative AS * between the initial 
state and the activated complex. The explanation 
in terms of the collision theory becomes identioal with 
that of the transition state if the collision number 
is multiplied by a probability factor P which oontaing 
terms relating to the correct orientation, the correct 
‘mternal phase’ and the right internal energy distribu- 
tion of the reacting molecules. These seme factors 
appear explicitly in the partition functions which 
define the change entropy AS *. - 

The denaturation of hæmoglobin and egg albumen. 


‘are reactions where the breaking of many weak 


bonds leads to the formation of an activated 


Of great importance to any treatment of reaction 
kinetics is the study of the changes in the factors 
A and Q (of the Arrhenius equation) in a series of 
related reactions. An adequate theory must be able 
to inolude and explain the ities which exist 
between changes m log b, Q, A and log K (K is 
an equilibrium constant). When substituents are 
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introduced into, say, benzene derivatives, the velocity 
at which these compounds react is changed and these 
changes are nearly all due to changes in the activation 
energy. In other cases, however, superimposed on the 
changes in Q are variations in A, and frequently the 
two variations tend to compensate each other. The 
factor A shows marked variations due to changes 
of the solvent in which reaction occurs, and both 
A and Q have been found to vary with changes 
in the hydrostatio pressure. Changes in the velocity 
constants of & seriea of chemical reactions are often 
related to the changes in the equilibrium constante 
for the same or for & very similar series of reactions 
by log b = alog K + eonst. This gives an important 
approach to the understanding of the reactivity of 
organic compounds. Although a quantitative ex- 
planation cannot yet be given, it is just beginning to be 
possible to connect some of these relationships with 
changes in bond strengths, repulsion forces and 
ohemioel driving forces. 
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The last section of the discussion dealt with ionic 
and transfer reactions. The mechaniam of 
both types of change has been considered in terms 
of ‘extension’ and repulsion forces. In the field of 
negative ion reaction, it has been possible to trace 
a relationship between the mechaniam on one hand, 
and the chemical structure of the reactants and the 
physical conditions of reaction on the other. This 
study is of great value to the understanding of organic 

and the nature of the factors influencing it. 

In the proton transfer reactions the small weight 
of the proton and the comparatively short distances 
between centres make a quantum mechanical ‘tunnel 
effect’ possible, but the experimental evidence avail- 
able does not directly demonstrate the presence or 
absence of this effect. The comparison of reactions 
involving deuterons with those in which protons take 
part -has led to valuable information about the 
mechanism of acid-base catalysis and proton transfer 
reactions in general. 


Institution of Gas Engineers 
AUTUMN Research MEETING 


HE ninth Autumn Research Meeting of the 

Institution of Gas Engineers in London on 
November 2 and $ had an interest above the & k 
The Institution research organizations have hitherto 
concerned themselves with current technical problems. 
This year the fortieth and forty-firat reporte of the 
Joint Research Committee of the Institution and 
the University of Leeds deal with problems of the 
future, and offer a glimpee of a cherished ideal of the 
gas industry, namely, the complete oonversion of 
coal into a gas suitable for general distribution, 
Seventeen years ago, at a meeting of the Institution, 
gasification with oxygen and steam was visualized as 
an approach to this problem. Cost of oxygen and 
unsuitability of composition of the gas offered 
obstacles then unsurmountable. In the meantime, 
the oxygen production has been improved and 
cheapened. High-pressure technique has also shown 
the possibility of synthesizing hydrocarbons. In 
Germany, the Dargi Company has buit and operated 
& oer whereby the town of 


de is supplied with gas made from lignite. In 
the forty-frst r , oD i ts made by Dr. 
F. J. Dent, it is oeed that solid fuel can be freely 


hydrogenated to gaseous paraffin hydrocarbons at 
quite moderate pressures. 

After carbonization at low temperatures, a coke 
QA garbon it a oondition vers medy torlak. ap 
hydrogen gaseous hydro- 
storm instead of uid but vio requiring te 


Ds n show th 

Sedit quote quoted show that hydrogenation of 
the coke combined with gasification of the residue 
would enable a coal to be converted into a rich gas 
efficiency of 80 per pent. Such a gas, made and 
purified under pressure, would p bably be practically 
sulphur-free and ready for ion over con- 
siderable distences. Such results would apparently 


be attainable with almost any type of ooal, whereas 
high-class ooking ooel must be used in current 
praotice. ; 

The transference of these results to an industrial 
soale may teke time, but there is no reason to doubt 
its feasibility as the .engi i blems involved 
have already been solv There 18 thus in 
a method of fuel distribution which should be 
in mind at a time when the future of the ooal, fuel 
and power industries is the subject of repeated 


gu, oot ee eee 

fortieth report, prepared by Mr. J. W. Wood, 
on the combustion characteristios of town gas, oon- 
tains a review of the literature on tbe combustion of 
gaa which is probably the most comprehensive 
available. It presenta an attempt to ascertain the 
A ee ea for general use, 


and is approp associated with the forty-first 
report, which that a process of complete 
gasification might capable of adaptation to suit 


the composition of the gas 

ey ee gas by ‘cold catalyst’ by 
L. W. Andrew, . Densham and E. W. Voice 
suggeste «that our E when 
burners may be ignited by the use of a switch s 
H. Hollings, W. K. Hutchinson and R. H. Griffith 
read papers on the removal of sulphur from gas, 
showing & way to -free gas made by current 
methods. Towns gas is the purest commercial fuel— 
so far as sulphur is concerned—but the removal of 
the residual traces of sulphur has eluded the in- 
genuity of gas chemists for generations. Now several 
alternatives have appeared, and catalytio oxidation 
of sulphur compounds at 150° holds promise of 
almost complete removal. When the products of 
combustion of coal gas are free from sulphur, con- 
siderable expansion in the uses of gas can be en- 
visaged, and the reports at this meeting show that 
this time is now in sight. H. J. Hopawan. 
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Science News a Century Ago 


- Civil Engineering at the Univeruty of Durham 

In the Oiol Engineer and Architect's Journal for 
January 1838 is an article entitled “Regulations for 
Students in Civil Engineering of the University of 
Durham, passed by the Senate and Convocation, 
November 22, 1837". In commenting on the Regu- 
lations, the Journal said: “The engineer, to enter 
upon any task of magnitude, ought to bring to it 
natural talents, expanded by education, and strength- 
ened by experience; he ought to combine the mind 
of the philosopher with the accomplishments of the 
mechanic; he ought to be & man of profound 
judgment ; he ought to be able to decide not merely 
what to do, but what not to do; . . . 

"A proportion, in fact, the whole of the 
above-mentioned qualifications so far as education 
and a rigid academic examination can effect them, 
will be induced by the system of regulations and 
course of study prescribed by the Senate; and the 
practical application of the knowledge obtained at 
the College will be made most advantageously in the 
mining districte in the neighbourhood ; without the 
combination of theory with practice, the student 
when he enters into the world will find himself 
loaded with & quantity of knowledge which he is 
more apt to forget than to seek out the opportunity 
of applying to the advancement of the arts.” 


Advantages of Medical Botany 

AT a meeting of the Medioo-Botanical Society on 
November 22, 1837, reported in the Lancet of 
Deoember 2, Mr. Johnson read a paper on this sub- 
ject. “Tbe advantages of the study of botany," 
he said, “were not immediately felt by the majority 
of medical practitioners, who were satisfled with 
obtaining their drugs from a wholesale druggist, 
and such herbs as they might require fram Oovent 
Garden. The physician, too, went on his daily 

ractice of prescribing remedies which he had been 
in the habit of employing for years, and never 
daring to employ new remedies. This was the cause 
of the indifference with which medical botany had 
been treated by the majority of the profession. The 
objects of the Society were, perhaps, not suffioiently 
understood ; it was not established for the purpose 
of forwarding the knowledge of botany in the abstract, 
the locating of certain genera and species, but for 
the purpose of ascertaining and testing the effects 
of remedies. Among other reasons why medical 
practitioners should study botany he ight mention 
that of the present general diffusion of knowledge ; 
many persons studied botany as an amusement, and 
the medical man, who it was generally considered 
ought to be better informed than common, should 
not be behind-hand in this science.” 


“Magnetic Observations in America 
AT a meeting of the Royal Society on November 
23, 1837, Francis Baily bemg in the chair, a paper 
was read entitled ‘“Magnetical Obeervations made in 
the West Indies, on the Coasts of Brazil and North 
America, in the years 1834, 1835, 1886 and 1837". 
The author was Sir James Home, Bt., 
Commander, Royal Navy, fellow of the Royal Society, 
and the observations had been reduced by the Rev. 
George Fisher, F.R.8. 
“The obeervations of the dip were made with an 
instrument of modern construction by Dollond. 
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Eaoh observation consisted of an number of 
readings of the position of the , before and 
after the inversion of ita poles, and a mean of all the 
readings taken for the true dip. Tables are subjoined 
contaming the dips obeerved at each place; the 
times of making a hundred vibrations of five hori- 
zontal needles, and the mean horizontal forces 
computed therefrom; and likewise the results 
estimated in the direction of the dippmg needle, 
compared with direct experinmente made with the 
dipping needle itself.” è 


A Simulated Fast 
Taa Lancet of November 25, 18387, desaribes the 
following remarkable case of simulation: “A woman 
was lately exhibited in Paris as a phenomenon on the 
ground that she had taken no food for the last 
twenty months ; she was fresh and fat, and carried a 
healthy child, six months old, at the breast. Not 
consuming any food the woman could not be supposed 
to excrete ; she accordingly passed no excretion, and 
the miracle was complete. She oarried her folly, or 
her knavery, so far as even to enter the Hétel Diou 
and place herself under the survetilancs of a 
physician, M. Caillard, whom she assured that God 
was the father of her ‘baby, and that he had oom- 
manded her to commence a fast in 1836. Shoe was 
placed in Bt. Benjamin’s Ward, and for several days 
the history she gave of herself seamed true; the 
food and drink placed beside the bed had remained 
intact ; no trace of excretion could be discovered. 
Determined to find an explanation, M. Caillard 
her over to the care of M. Magendie, who 
ppened to have a small closet unoccupied attached 
to one of his wards. The woman was shut up in this 
apartment with some food ; the. quantity of which 
was accurately measured. Sho resisted the sense of 
hunger for eight days, but ate on the ninth. The 
excretions were found carefully concealed in the 
mattress, which she had sewn up again.” 





_ University Events 

BargronL.—Dr. Eric Ashby has tendered his 
resignation from the readership in botany as from 
December 81, on his appomtment to the chair of 
botany in the University of Sydney. 7 

CAxBRIDGE.—(. L. Clark, of Trinity College, has 
been elected to an Isaac Newton Studentship. 

Dr. C. F. A. Pantin has been appointed reader in 
invertebrate xoology. 

T. T. Paterson, of Trinity College, has been ap- 
pointed curator of the Museum of Archmology and 
of Ethnology. 

Dr. J. A. Ramsay, of Queens’ College, has been 
appointed Harding lecturer in experimental zoology. 
Dr. G. 8. Carter, of Corpus Christi College, F. R. 
Parrington, of Sidney Sussex College, and Dr. G. 
Salt, of King’s College, have been appomted Univer- 
sity leoturers in zoology. 7 

Loxpox.—Mr. J. D. Bernal has been appointed to 
the University chair of physiœ tenable at Birkbeck 
College. Since 1934 he has been assistant director 
of research and in charge of the Crystallographic 
Laboratory at Cambridge. 

SuxmrEDLD.—The oe appointments have 
been made: H. J. Barrie, as demonstrator in patho- 
logy; R. B. M. Jenkins, as sesistant lecturer in 
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Societies and Academies 


London 
Royal Society, November 11. 
F. W. Astox: A second-order mase 


spectrograph and isotopic weighta by the doublet 
method. Several improvements have been embodied 
in this instrument, including adjustable slits and 
second -ordétr focusing. The instrument haa a reeolving 
power of 2,000 and an of measurement 
approaching 1 in 10*., By its means, a large number 
of natural doublets have been measured. In many 
of these, one member is a h bon molecule, 
t of 190 has been ascertained 

the resulta obtained the 


twenty atomic species are tabulated, some for the 
first time. 

J. EH. Basr, F. T. FARMHR and J. A. RATOLIFFE : 
Studies of the E region of the ionosphere. 


Paris 
Academy of Sciences, October 4 (O.R., 205, 549—584). 


Henar LíAaaTU and Louis Mauma : The chemical 
determination of the cultivated plant. 

AnrsrortE D. MricHaL: General conformal geo- 
metry. 

M. and Mus. Luong D'ArAMBUJA: Monochro- 
matio of the sun obtained on the spectro- 
heliograph with the 110880 infra-red helium line, the 
violet line He and the infra-red linea of the 
same element 410988 and 110049. 

Avnet Niootau: The thermomagnetio study of 
two paranana solutions. Details of measure- 
ments of solutions of nickel sulphate and ferrous 
ammonium sulphate. Both follow the law of Weiss. 

Mavzios FarLor: The qoo ri alg of 
dove of foh Bud rüodinm. TIE ta are given 
graphically. The magnetic properties of these alloys 
show one remarkable characteristic, the mean atomio 
moment increases with the percentage of rhodium. 

GamuraL Bosscumrae and JAOQUES EÉKRKHRA: 
Water, as ice, liquid water and in solution in dioxan 
studied in the near infra-red. 

CuaínLme DurRAIMM and JHAN La Bras: Com- 


accepted absolute 

i lity is not a necessary condition for fire 

extinguishers: partially combustible substances or 

mixtures may be more efficacious provided they do 
not form a true flame. 

PauL OHovr«: Researches on Pechmann’s colour- 


ing matter. The products resulting from the action : 


of alkalis. Mechaniam of their formation. 
Hamat LoNGOHAMBON : The genesis of gneiss and 
poe ene matus eee Central 


THÉODORE V. Ionssou: The calculation of the 
interval of time between two successive encounters 
of an electron with the molecules of the ionosphere. 
Roaae GAvrHEXNT: New researches on the culture 
af cambium tissue. In an earlier communication, the 
author has shown the posibility of making true 
xultures of plant tissue. Details are now given of the 
sffeota produced by adding small proportions of 
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heteroauxin, cysteine hydrochloride and vitamin B, 
to the culture medis. All these stimulate the 
proliferation of cambium tissue of Salix caprea, 
cultivated in vitro. Of the three substances named, 
vitamin B, gives the best resulte. 

OcrAv8 Dusosoq, Prana P. Grass and MAURICE 
Ross: The flagella of Acanthotermss ochraceus of 
South Algeria. 

Bruno Mins and René Acem: The influence of 
vitamin B, on the activity of acetylcholine. 

Grorcss BrANO and MAROEL BALTAZARD : Crossed 


uu De o pura ee aD A 
fever of the Rocky Mountains. Vaccination of the 


pig against these two diseases by a living 
Enc vise Gi erates re The immunity con- 
ferred by fever against purpura fever is 
total. It 1 as strong in man as m laboratory 
animals, 

Rm% Sarcums: The wool of the osteomalacic 


Hamer. Emmy: Immunization of the rabbit 


against the experimental epithelioma of Brown 
Pearce. 


Cape Town 
Royal Society of South Africa, September 15. 


A. P. Goossans: A study of the South African 
species of Sporobohus R.Br. with special reference to 
leaf anatomy. A historical account is given of the 
work done on the anatomy of grass leaves. The 
anatomy of the leaves of Sporobolus is discussed, and 
a key to the species is drawn up incorporating these 
anatomical features. The new species are described 
and the distribution of all South African species is 
given. 


Moscow 
Academy of Sciences, O.R., 15, No. 9, 1987. 


J. A. Mmr : The boundary dynamic problem 
of the theory of elasticity for a oirole with a given 
tension. 

B. LuoHwrrEXY : Solution of the problem of 
peace M C E 


UN. M au Periodic trajectoriés around the 
point KE Ane ee Copenhagen problem of 
three bodies 


8. A. Borovix and T. T. Borovir-Romanova : 
Variations in the mtensity of titanum and vanadium 
radiation on the introduction into the electric aro 
of salts of sodium and of potassium. 

a oe The influence of surface state 


Wed enu of orystals. 
vit: The problem of the presence of films 
on ped 
W. G. TRoxmv : Solubility of noble metals at high 
pressure (1). The solution of metallic platinum in 
hydrochloric acid. 
G. A. Lavrrexis: Genotypic control of structural 

Mon E 

K. SucHoBuKOv and B. SrRogonov: 
activators of peroxidase in sick plants. 

M. I. GOLDIN : So-called masking of virus diseases. 
P. J. Sagwrpr: Two new species of Artedisllus 
Jordan from the Okhotak Sea. 

A. M. Vas;UTOOKDw: Regeneration of the myoid 
elements of the thymus gland of amphibians. 


The 


Forthcoming Events 
[Meetings marked with an asterisk are open to the publao.] 


Monday, November 22 


Univenstry ConLEGam, Lompon, at 5.30.—The Very Rev. 
Me e eae “The Price of Progress" (Pick- 


RFovan GEOGRAPHICAL Soonery, at 5.30.—J. Rymill: 
Film of the British Graham Land Expedition. 


Rovan BauoonL or Mrwme, at 8.—Prof. B. P. Haigh: 
‘Motallurgy and Menhoniosin tho Design of Bie Tipes 
(Armourers and Brasiers' Company's Lectures. Succeed - 
ing lectures on November and December 0).* 


Tuesday, November 23 


BADFORD COLLĦGH TOR aar at 5. 15 Prof. E. Rubin : 


‘Experience and P and Feeling" 
(succeeding lectures o November $4 dnd 26)* 


Evcamxios Soonrry (at "e apaa a 


House, Way et 580,3. C. 
pological Considerations of Race Croesmg".* 


Wednesday, November 24 

Barrea Association (at the Goldsmiths’ Hall, Foster 
Lane, ide, London, E.O.2), at 4.—Dr. R. E. 
Mortimer “Origms of Town Life in Britain” 
(Norman Lockyer Lecture). 

Socurry FOR THa Srupy or 
CmmwIBSTRY (at ie dcr College, 
W.C.l) at 8.—Dr. D. J. Lysacht: ‘ 
of Combustion". 


Thursday, November 25 

RoraL Boourv or Menioinam, af 3.—Prof. F. L. Gola: 
"Boienoe and Psychiatry” (Eighteenth Maudsley Lec- 
ture). 

Iwmrrrurrio* or ÉrnmórRicAL Eneroors, at 6.—Dr. G. 
Stoney, F.R.B.: “Scientific Activities of the late Hon. 
Bir Charlies A. Parsons, O.M., K.0.B., F.R.S.” (Parsons 
Memorial Lecture). 

Lyerrroru or Fux (at the Junior Institution of Engineers, 
39 Victoria Street, 8.W.1), at 6—Symposium on “The 
Ignition of Fuel on Grates’’. 


ALOHNWY AND EARLY 
Gower Street; 
"Hooke's Theory 


Friday, November 26 


PuysicaL Boormwry (at the London School of Medicine 
for Women), at 5.15.—Thomas Young Oration. 


INSTITUTION OF PrormssionaL Orv SmuvawrS (ab the 


Royal Society of Arte, John Street, A London, 
W.O.2), at 5.80.— M. N. : "The 
Ordnance Survey and its Work". 


Bupson OLUB, Krva’s Oonnsqm, NHwOASTLE-UPON-TYXB, 
at 6.30.—Prof. J. R. Partington : “Chemistry in the 
Ancient World”. 

Rovat Iwerrruriow, at 9.—Prof. H. Dingle: 
and the Unobservable". 


“Science 





a 


Appointments Vacant 
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' Defence and Economic Adjustment 


HE recent debate in the House of Oommons 
on the second reading of the Air Raid 
"recautions Bill brought into clear prominence 
he close contact between the work of chemists 
ad other men of science and protection from ite 
levastating consequences under the oonditions 
if modern warfare. Mr. G. Lloyd, Under-Secretary 
f the Home Office, made & comprehensive survey 
if the measures taken by the Government, and in 
ourse of development, to provide the civilian 
)pulation with whatever means of defence is 
atticable against effects of air raids. The object 
if his Department is to make the community ss 
, whole, as well as individual citizens, aware of 
he dangers of high explosives, toxic gases and 
noendiary bombe set free from enemy aircraft, 
ind to institute reasonable precautionary measures 
gainst them. Possibly some of these anticipated 
langers are exaggerated, especially that from gas, 
vat it would be folly to disregard them ; but for 
xychologieal reasons the people of the country 
oust be given a certain amount of confidence in 
wotective measures in order to prevent them from 
coming panic-strioken. ^ Even although it is 
ometimes difficult to distinguish betwean the 
lecesaity of expenditure upon increased armaments 
ind that of defence programmes, it is in the 
aterest of everyone that whatever precautionary 
aeasures are planned or contemplated should be 
8 efficient as science can make them. 

The attitude which chemists and other scientific 
vorkerg should take in regard to the manufacture 
£ munitions of war has been disopseed on many 
ocasions, but opinions upon ib vary as much 
mong them as they do among citizens in general. 
Che suggestion put before the Technical Oom- 
nittee of the Disarmament Conferenoe that the 


ahemiste of the world should inolude in their oode 
of ethics an undertaking not to work knowingly 
on the development and production of any pro- 
hibited method of warfare, and to expose publioly 
anyone who was detected in such work, is alto- 
gether impracticable. Chemists. are citizens as 
well as men of science, and their services should, 
therefore, be available for what is regarded as the 
good of the community. At all stages of human 
history men have used for purposes of war the 
moet effective means of destruction known to 
them; and there is little difference in principle 
in the employment of Greek fire many centuries 
ago and the use of incendiary bombs to-day. 
Even in those days boiling oil and molten lead 
were used as measures of defence against attacks 
on the walls of cities as well as of fortresses. 

The scientific worker cannot stand apart, 
therefore, from reasonable and practicable steps 
taken towards the protection of the civil popula- 
tion from aerial attacks. He, with many others, 
may deplore the loss of his faith in the pro- 
gressive ethical development of the human race, 
but his natural humanity must make him play 
his part in endeavours to prevent suffering and 
death. I 

While, however, we in Greet Britein are planning 
and underteking & defenoe programme which will 
cost many millions of pounds, it should not be 
forgotten that Franoe, Germany and other nations 
have instituted similar protective measures against 
aerial attacks by other nations—ourselves in- 
cluded. As it may be assumed that most people 
wish to carry on their work m peace and to pro- 
mote the industry and commerce of their country, 
such a oondition of things is a reproach to human 
intelligence. It represents the &oceptanoe of a 
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policy of despair of avoiding war instead of 
attempting to discover the causes which lead to 
armed conflict. Fortunately, efforta are being 
made in several quarters to promote inquiries into 
such causes before appeals are made to force. In 
a petition presented by a deputation to the Prime 
Minister on November 1, it was urged that H.M. 
Government should take the initiative in institut- 
ing an inquiry into the fundamental causes of 
rivalry and unrest among nations. More than one 
hundred fellows of the Royal Society were among 
the influential signatories of this petition. They, 
in common with many other distinguished repre- 
sentatives of other flelds of intellectual activity, 
are horrified af the barbaric ways in which pro- 
gressive scientific knowledge is permitted to be 
used in operations of war, and associate themselves 
with any action which may assist in preventing 
such calamities. 

It was suggested by the petitioners that the 
inquiry might involve the collection and considera- 
tion of tho basio facta in regard to such questions 
as ecoess to war materials and world markete, 
colonial development, problems of surplus popula- 
tions, and go on, which are often discussed without 
adequate knowledge and judged without evidence. 
Though some countries may decline to participate 
in such an inquiry, or be influenced by the results, 
it would represent a search for some means of 
reconciling conflicting national claims and thus 
make manifest the desire to promote peace on & 
secure and just foundation. In his speech at the 
Lord Mayor’s banquet on November 9, and again 
in an addreas at Edinburgh three days later, the 
Prime Minister expreased his active interest in 
efforts of this kind to inquire into tho origin and 
substance of the fears and suspicions which oxist 
among nations, with the view of removing them. 
"Our country," he said, "has behind her vast, 
almost illimitable resouroes, and our very strength 
makes it easier for us to appeal to others to join 
in &pplyidg our common-sense, our oommon 
humanity, to the solution of those problems which 
carry with them such tremendous possibility for 
happiness or for misery to the future of the human 
race. I have faith in human nature. Because I 
have that faith I believe there will be a ready 
response to such an &ppeal." 

The economic commission suggested by King 
Leopold of the Belgians a few months ago would 
have the same objecte as those to which the Prime 
Minister referred. At the Guildhall on November 
17, responding to the toast proposed by the Lord 
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Mayor of London, King Leopold expreased tk 
hope that Great Britain would take a prominer 
part in inquiring into the economic diffloultic 
which lie at the root of the international problem 
which beset the world. ‘In order to solve thor 
difficulties,” he said, “we should need to get 
clear view of economic realities seen with a dii 
passionate eye and divorced from every othe 
consideration. The British Empire represents £ 
important a part of the human race that it cann 
help but realize more clearly than any other natio 
how oloeely the fate of mankind is bound up wit 
ita own. That is why your understanding of tt 
great universal problems is so profound and wh 
it is permissible to be hopeful that Great Britai 
may play & prominent part in the search fc 
a solution of the major economic difficulties. 
Questioned upon the subject of this appeal in tt 
Hause of Commons on Monday, the Prime Minist: 
said that he was glad to have an opportunity « 
responding cordially to it on behalf of the Gover 
ment, which, he said, are “fully prepared to pla 
their part in the search for a solution of tt 
world’s major economic difficulties" . 

The Anglo-American trade agreement, whic 
after months of informal conversations, has no 
reached a stage at which, as announced by tł 
Prime Minister in the House of Commons o 
November 18, definite steps can be taken towarc 
actual negotiation of terms, is an example of whi 
can be done by the joint disoussion of nation 
problems; and ite political implications are : 
important as its economic interests. It is by tl 
application of scientific methods and of tl 
scientific spirit in these fields that there is ho] 
of discovering the causes, and averting the oo: 
sequences, of international disputes. Though tl 
impartial and responsible study of some of tl 
international economic and racial problems 
to-day may not satisfy some national claims, 
would in any event make the civilized wor 
understand whether or no national passions hr 
been aroused in a just cause. Instead of waiti 
for war and at the end of hostilities Inquiring in’ 
the causes which led to it, and adjusting tl 
consequences in the bitterness of spirit whi 
must then prevail, let us urge that every oppo 
tunity should be taken to promote full and frar 
inquiries into economic or other restrictions 
grievances, go that a certain amount of attenti 
may be diverted from preparation for offence 
defence in war to the discovery of the oonditio 
of creative peace. 
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Science in 
Psychology down the Ages ‘ 

By Prof. C. Spearman. Vol. 1. Pp. xi+ 464. 
Vol. 2. Pp. vii + 355. 8vo. (London: Macmillan 
and Co., I*d., 1987.) Two vols., 80s. net. 


A BOUT the beginning of the present century, 
psychology began to emerge from the kind 
of chrysalis state in which it was lying dormant 


and cramped in the cocoon of associationiam, and. 


to become a natural science. Even so lately as 
1890 no lees a psychologist than William James, 
who made a valiant attempt to break away from 
the fetters of the system in which he had been 
trained, brought his “Principles” to an end with 
the words: “Even in the clearest parts of 
psychology our insight is insignificant enough. 
And the more sincerely one seeks to trace the 
actual oourse of . 
clearly one perceives ‘the slowly gathering twilight 
close in utter night'." Not only here did he strike 
the same io note. In his "Briefee 
Course" he ooncludee in the same strain : . 
not a single law in the sense in which physica 
shows us laws, not a single proposition from which 
consequences oan causally be deduced. . This 
is no science, it is only the hope of a science”. 
What a confession to be obliged to make | 
But some ten or fifteen years after thoee words 
were written by one of the then greatest living 
peyohologiste, there came & stirring into life of the 
apparently dead, and certainly quiescent, pupa. 
I say pupa, but there must have been more than 
one of these; for no fewer than six important 
systems of psychology sprang into being at about 
the same time, all of them (save one) showing 
signs of a profound metamorphosis. Of these, in 
this notice, we are concerned with that of Charles 
Spearman, whose psychological principles and 
theories are now probably better known and more 
highly appreciated in the academic world than 
those of any other contemporary psychologist. 
This was not so when Spearman first published 
the resulta of his researches into the nature of 
It was not eo when, in a series of 
papers dating from 1904, he gave forth his mathe- 
matical conclusions as to the joint operation of 


two factors in every cognitive activity. At first 


there was much dissention and criticism. But all 

this has now for the-most part subsided ; and the 

most trenchant of the erstwhile critica have 

adopted his mathematical treatment of psycho- 

logical data, and are busily extending it to cover 

temperamental and character qualities as well as 
: : 
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cognitive ones. Moreover, the noegenetio (know- 
ledge originating) principles of the apprehension 
of experience, the finding of relations within 
apprehended experience, and the extension of 
knowledge even beyond experience, so obviously 
account for the observed facta that, like Newton’s 
laws of movement, they can scarcely be gainsaid. 
Some critics have objected that these principles 
are logical rather than psychological; but a like 
criticiam might as well be urged against Newton’s 
laws. They also are logical; if they were not 
they could scarcely be rational, or in any sense 
explanatory. 

Apart from his contributions to psychological, 
educational, statistioal and other journals, Spear- 
man has published two outstanding, and even, as 
a former reviewer called one of them, “epoch- 
making” works ("The Nature of Intelligence and 
the Principles of Cognition", 1923 ; ‘The -Abilities 
of Man", 1927). In these he developed his own 
theories, and substantiated them by the resulta 
of a large number of researches carried out under 
his direction by his numerous studente in the 
laboratory of University College, London, as well 
as by those of many other investigators elsewhere. 
The researches he himself directed clearly were 
governed from the outset by a definite plan. They 
all converge upon the problem he had originally 
set himself, namely, to discover what it is that 
makes for ability in mental effort. In these two 
volumes he expanded and developed the qualitative 
laws of noegenesis, together with the quantitative 
laws of mental energy, retentivity, fatigue, control, 
and the basic conditions of all mentation. By 
means of these two seta of laws, he claims, it is 
possible to account for every sort of knowing, 
whether original or subsequential. In these works 
also he gave convincing evidence for the “Two 
Factor’ theory, which requires the oo-operation of 
& general and common factor that is involved in 
every mental operation, together with special 
factors that are restricted to each different kind 
of cognitive process. But in them he did not 
especially show the immense acquaintance with 
psychological literature, ancient, medieval and 
modern, which must have been in the background 
of‘his mind throughout, In “Psychology down the 
Ages” this becomes apparent. Nor did he in the 
previous works more than lightly touch upon the 

"oreotio" side of the mind. In the present work, 
this is much more amply treated, especially with 
regard to volition, emotion and psychological types 
of character and temperament. 
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Tn a sense the present two volumes should have 
been the first to appear. They do not constitute 
& history of psychology in the usual meaning of 
the word, but they show how psychology has 
advanced ‘from the primitive conceptions of the 
animista, through the ruminations of the philo- 
sophers, to win the status of an empirical science 
They show, too, how much has been forgotten 
and rediscovered, how many mistakes have been 
made, and how, despite them, psychology has 
advanced like a slowly flowing tide. To change 
the metaphor, as Spearman writes in his prologue, 
“we hope to indicate the chief assets, as also 
liabilities, which have been accumulated, and so 
to draw up a fair and square balance sheet”. This 
aim he has certainly accomplished. 

Beginning with a section which deals with the 
subject-matter and scope of the science, Spearman 
next examines the operations and constitution of 
what he, disregarding the misleading (because 
theologically and metaphysically contaminated) 
terms like ‘soul’, ‘mind’ and ‘consciousness’, calls 
the ‘psyche’, and goes on to the establishment of 
genuine. psychological laws (sequences) which, like 
any other scientific laws, explain the data to be 
explained, and also, when known and applied, 
permit of both the prediction and the control of 
events. 

The final section of the work deals with oon- 
comitances: “What goes with what?’ This is a 
matter of statistical evidence; and here the old 
‘faculty doctrine’ is put upon ite right footing. It 
cannot be assumed that, because & name, like 
‘memory’, ‘sense’ or ‘intellect’, is given to a 
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presumably unitary, psychological function, such 
& function is in fact unitary. Indeed, experiment 
has shown that there are different kinds of 
‘memories’; and it is obvious that one cannot 
infer an acuity of one sense from the acuity of 
another. One may have an excellent sense of 
touch and a very poor one of hearing, or ap 
exquisite appreciation of odours, and yet be 
totally colour-blind. These faculty ‘oontomitances’ 
have to be proved, not assumed ; and the only 
way of proving or disproving them is that of 
correlation. It is perhape Spearman’s chief achieve- 
ment that he has forced psychologists to recognize 
this. Piling up introspective or observational data 
with no instrument for dealmg with them is a 
thankless task, and leads nowhere in science. For 
centuries people have made introspections (to say 
"I am angry, or hot, or interested" is to report 
the result of an introspection) ; but no laws have 
resulted from them alone. Treating data, the signifi- 
canoe of which is not known, statistically, may yield 
coefficients of correlation but by iteelf is meaning- 
less and nonsensical. It is only the marriage of 
these two methods that yields a legitimate and 
healthy offspring, in the shape of principles or laws. 
“Psychology down the Ages” is an eminently 
sane, judicious and scientifically balanced work, 
easy to read and understand, and (to borrow the 
words of reviewer of a former work of Spearman 
and apply them to this) the “most distinguished 
British contribution to experimental psychology 
that has been made in recent years”. Indeed, 
both in comprehensivenees and clarity, it excels 
“The Abilities of Man". F. AVELING. 


Intermediate Chemistry 


Intermediate Chemistry 
By Prof. T. M. Lowry and A. O. Cavell. Pp. 
xvi +880. (London: Macmillan and Co., Ltd., 
1936.) 12s. 6d. 
S the title indicates, this book is written 
expressly for the student preparing for an 
Intermediate examination in chemistry, and it 
should fulfil ite purpose excellently. 

It is comprehensive within ita fleld, and so, after 
the usual general theory and descriptive inorganic 
chemistry have been dealt with, very faithfully, 
in the first half of the text, there follow three 
further sections dealing respectively with analysis, 
with physical chemistry and with the broad 
principles of organic chemistry. Thus, within one 
cover (which, with typical thoughtfulness and good 
sense, is made waterproof) we have assembled 


all that the Intermediate student requires—the 
equivalent of three or four other books. It is 
remarkably good value for money. 

Good value, too, in quality : every section gives 
a precise and remarkably full account of ite subject 
from & thoroughly modern point of view. Indeed 
the one possible adverse oriticiam seems to be that 
the matter given, especially perhaps in the physical 
part, is needlessly extensive and more than the 
average first-year student can assimilate. Such 
oriticiam, however, would be unsound: it is 
surely desirable, even though a young student 
cannot be expected to remember all that is here, 
that the residue which does stick, whatever general 
sense of chemistry he gains, should be derived 
from reading an account of chemistry which takes a 
properly generous view of his intellect and interest. 
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The authors have adopted the very Bound view 
that it is the teacher's job to make chemistry 
alluring and theirs to write a plain, unvarnished 
tale, with every fact and argument so clearly 
delineated that the.apt student may discover for 
himself the beauty of the science. It is not least 
among the many merits of this book that from 
ita concise, plain English, delightfully free from 
any looserteas or ambiguity of thought or state- 
ment, he will learn more than chemistry. $ 


That 


Giant Fishes, Whales and Dolphins 

By J. R. Norman and F. C. Fraser. Pp. xxviii + 
361 + 8 plates. (London and New York: Putnam 
and Co., Ltd:, 1937.) 15s. net. 


“Now the Lord had prepared a great fish to 
swallow up Jonah.” The in ble 


debate goes on among dabblers in textual criticism 
Bee tals «a TS 
the prophet. At best the discussion has been 
scientifically of a low order, but there is no longer 
any excuse for vagueness now that J..R. Norman 
and Dr. F. O. Fraser have gathered all the possi- 
bilities (barring those of special creation) Into one 
compact volume. 

Here are assembled under one roof, so to speak, 
all the great denizens of the.sea, both fish and 
whale, together with their respective dependants 
and victims. A concise introduction, elucidates the 
chief points of difference between fishes and whales. 
Their comparative anatomy, modes of reproduction 
and habits are described. Fortunately, this 
section is short enough to enable inquirers to find 
what they want by reading through the text, since 
the indexing of this section, in Roman numerals, 
leaves much to be desired. 

Then follows Norman’s acoount of the giant 
fishes, beginning properly with the most ancient 
order, Selachians, among which are to be found 
the most savage and bulky fishes. Sharks and rays 
are clearly deacribed and differentiated. Their dis- 
tribution, breeding habits, and relative voracitiee 


are touched upon, usefully dispelling the prevalent ' 


notion that all sharks are ferocious man-eaters. 
The author recalls that the reward of 500 dollars 
offered for an authentic case of a man having 
been attacked by a shark in temperate waters was 
never claimed. The description of seventeen 
different sharks is agreeably leavened by aneodotes 
of their rapacity and catholic appetites. Tenacity 
of life is theira to a high degree, as witness the Blue 
shark which was caught, gutted, and returned to 
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There are so many features one would like to 
commend in detail, for example, the chapters on 
the structure of matter and the electronic theory 
of valency, or the large and useful collection of 
questions at the end (with answers), that it is 
impossible in a brief review to deal with the book 
in this way. It must suffice to say that it should 
be possessed and studied by every serious student 
or teacher of chemistry. 

H. V. A. BRIso08. 


Leviathan 


the. sea, only to be recaptured on a hook baited 
with its own intestines ; while the Great White 
shark that turned King’s evidence, yielding on 
capture the incriminating log-book of an American 
privateer, may perhaps be awarded the palm for 
unwitting loyalty to Britannia. 

All the great fishes and some of the samall ones 

are desoribed, and some of the largest recorded 
catches are mentioned, together with much other 
piscatorial anecdote. Flying fishes have been 
wisely included, since they are so often seen by 
travellers ; the gliding nature of their flight is 
emphasized. Semple key to the large fish concludes 
this section. 
' Both sections of the book are profusely illus- 
trated with drawings, and there are eight ooloured 
plates of great beauty.  Lieut.-Oolonel Tenison's 
scrupulous illustrations greatly enhance the value 
of the book, particularly for non-scientific readers, 
who by referring to them should be able to identify 
both fish and whale easily. 

Fraser's contribution on whales and porpoises 
is of the same high standard, and similarly enriched 
by narrative. Every whale that the traveller is 
likely to see is fully described and depicted. There 
is also a key to this section. A concise history is 
given of the exploitation of the remunerative 
species of whales. This story of virtual extermina- 
tion of one species after another makes sorry 
reading, but it is particularly apposite at the 
present time, when the rorqual fisheries of the 
Antarctic are invaded yearly by huge fleets of 
highly equipped whale catchers. The author has 
omitted to point out that there are clear indications 
that the stock of Blue whales is already greatly 
diminished. With the decline of Blue whales, the 
burden of slaughter is falling more and more on 
Fin whales, of which 12,500 were killed in 1935-36. 
When the latter also shall have become too scarce 
to be profitably hunted, the last chapter will have 
been written in a history of brutal and wanton 
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exploitation. Other breeds of whales have not in 
the past had the advantage of scientific investiga- 
tion; with the statistics whioh are now available, 
whalers cannot plead ignorance as they kill the 
goose that lays the golden egg. 

The book is well printed on good paper. The 


A Catechism 


Evolution and its Modern Critics 
By Dr. A. Morley Davies. Pp. xii + 277. (London: 
Thomas Murby and Oo., 1937.) 7s. 6d. net. 


BY evolution we understand that integration 

and combination of originally homogeneous 
atoms which has produced our world and its 
contents. These are governed mainly by physical 
foroes, which are as yet little understood but which 
represent the governance of the universe. There 
may in our minds be other thoughte, even oer- 
tainties, with which we have no quarrel ; but these 
should scarcely be allowed to affect the considera- 
tion as to the combinations by which life was 
originally produced and as to how that life was 
moulded to give the varied series of organiams we 
find to-day. It is infinitely more difficult to 
imagine the production of living matter with its 
functional reactions to the world around it, than 
to consider if it evolved afterwards, and the 
driving forces which caused this evolution. Con- 
versely, if evolution to produce the present organio 
world be proved, utilizing only natural forces, 
there is & strong presumption that such forces 
gave rise to life. 

It is with thoughts such as these, here imagined 
for Dr. Morley Davies, that a start is made on an 
attempt to prove the adequacy of the evolution 
theory’ to explain the diversities of the organic 
world. In this there is never dullness, for there is 
originality in both treatment and thought. A good 
instance is in the chapter devoted to the palmonto- 
logical record, wherein is patiently explained the 
exact position in respect to the remains of the 
organisms of past ages, the impossibility that they 
shall at present provide any record approaching 
that completeness for which the student so 
frequently inquires. Instead of a hypothetical 
discussion, the author takes Mr. Douglas Dewar’s 
‘Difficulties of the Evolution Theory” in place of 
& young student’s questions, this reinforced by the 
late G. K. Ohesterton’s journalism. The student 
proceeds on his appointed courses from the simple 
to the complex, but Mr. Dewar apparently has 
reversed, birds having been his love. We wonder 
whether he understands the basal phenomena of 
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beginning and end of most chapters are embellished 
with witty line-drawings. Here is an unusual 
blend of liveliness and scientifio accuracy, which 
should find & place in ships’ libraries and on the 
shelves of all interested in the creatures of the 
deep. A. H. L. 


of Evolution 


living matter and the essential functioning of 
every part of an animal’s body with ite environ- 
ment. Quotations fromy his book in Dr. Davies’s 
chapter on “Reptile and Birds” suggest this 
question and he certainly does not understand 
an animal’s fate after death, almost a miracle if 
its body does not provide nutriment on which the 
next generation grows. In this connexion a search 
in the writer’s garden produced several hundred 
clay pipes, but associated with them no recogniz- 
able’ bones other than those of the ox—this he 
can readily understand, for his dogs allow no other 
mammalian remains to be recognizable for long. 
Then too these varied quotations suggest to us 
that Mr. Dewar considers evolution to have been 
an infinitely slow process, whereas modern re- 
search, especially cytological, suggesta a speed in 
changes which would only by rare accident allow 
of the preservation of intermediate stages in foasil 
form. Dr. Davies can scarcely allow Mr. Dewar’s 
idea “of evolution within the family but not 
beyond it”, since there is no understanding among 
systematista as to the practical definition of 
"family"; the unit in evolution is the individual, 
and, if it can change, the question of genera, 
families and even phyla scarcely needs discussion. 
We are always interested in W. R. Thompeon’s 
thoughts here quoted ; to us he seems to be rather 
unnecessarily dragged in here. It is otherwise 
with Sir Ambrose Fleming, of high distinction in 
the domain of electrical engineering, who in what 
is in many ways a mischievous lecture dealt with 
& subject with which he was unfamiliar. He 
wrote of “Darwinian evolution" requiring a high 
birth-rate and & low death-rate whereas it requires 
“a high but selective death-rate". Then there 
followed Sir Ambrose’s attack on the validity of 
paleontological evidence in respect to man, for 
which little is claimed—pathetic because there is 
so little understanding as to what is evidence in 
scientific and in historical research. The reply 
here is adequate—and we recommend this little 
book as likely to be useful to the public as well aa 
to professional teachers and students of science. 


J. 8. G. 
* 
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Rock Magmas and their Products 


Das Magma und seine Produkte: 
unter besonderer Berücksichtigung dee Einflusses 
der leichtflüchtigen Bestandteile. Zugleich zweite 
Auflage des Buches “Die leichtflüchtigen Bestand- 
teile im Magma". Teill: Physikalisch-chemische 
Grundlagen. Von-Prof. Paul Niggli. Pp. xi + 379. 
i : Akademisehe Verlagsgesellschaft m.b.H., 
1937.) 34 gold marks. 


HE solid igneous rocks are the producta of 

cologsal natural processes working unceasingly 
within and upon the orust of the earth. The study 
of these phenomena forms the special province of 
the petrologist, who attempts to discover the 
manner in which an original silicate melt—the 
magma—becomes differentiated into the varied 
mineral assemblages he finds in Nature. 

For more than years the chief project 
of research of the workers of the Geophysical 
Laboratory of the Carnegie Institution at Wash- 
ington has been the experimental investigation on 
quantitative linea of chemical systems embracing 
the common rock-formmg oxides. Starting with 
the simplest combinations and proceeding to more 
complex systems, these investigators have gradu- 
ally accumulated a wealth of data of fundamental 
importance to petrology. To this project Prof. 

Niggli has himsélf given experimental support, and 
he is well to survey the experimental 
studies and the contribution they make to the 
problems of petrogeneeis. 

The present book, forming Part 1 of a two- 
volume treatise on rock magmas and their pro- 
ducts, concerns iteelf with the physical chemistry 
of heterogeneous and homogeneous systems with 
special reference to experimental silicate melts. 
The succeeding volume will be devoted to a con- 
sideration of the phenomena of natural systems— 
magmatic melta and their solidified products, the 
igneous rocks and ore deposita. 

The book opens with a historical account of the 
development of ideas on the role of volatile sub- 
stances in the magma. There follow chapters of 


pure physical chemistry presenting a systematic - 


acoount of phase equilibria in condensed hetero- 
geneous systems, special attention being paid to 
the phenomena of petrological significance dis- 
played by ternary silicate melts. The majarity 
of such experimentally investigated systems is 
inoluded in this survey, which gives & clear account 
of the alternative courses of crystallization per- 
mitted by continuous and discontinuous reactions 
which may prevail in ternary silicate solutions. 
Some criticism may here be made of the method 
of presentation adopted for ternary melts. In order 


to trace readily the changing composition of a 
residual liquid in terms of a specialized variation 
diagram, and presumably i in preparation for more 
extended discussion in volume 2, the suthor re- 
draws the ternary figures on a molecular per cent 
besis. These transformations involve considerable 
complication when the fundamental phases are 
themselves complex silicate compounds. It may 
well be doubted whether so cumbersome an 
innovation will make appeal to petrologists who 
have still to discover the superior convenience of 
the 'Niggli type’ of variation diagram for which 


this procedure is more peculiarly fitted. 
In the second half of the book, Prof. Niggli 


enters upon a discussion of heterogeneous equili- 
' brium in systems containing volatile phases—a sub- 
` ject to which the author has himself made important 
original contributions. The treatment follows 
closely fhe text of bis earlier published work—of 
which this part may be considered a revision. 
Equilibria in binary and ternary mixtares in- 
volving retrograde boiling and critical phenomena 
in saturated solutions are thoroughly discussed. 
Since the experimental data on ternary silicate 
systems involving water comprise only those of 
the complex H,O—K,8i0,—Si0,, the importance 
of critical phenomena in magmatic systems has 
yet to be assessed. While the critical state is 
assigned a more important place in the history of 
the cooling magma than is usually conceded, the 
author’s renewed discussion of volatile systems is 
a welcome contribution serving to remove from the 
field of contention misunderstandings which have 
followed the publication of his earlier work. 
This account is followed by a chapter on homo- 
geneous equilibria in silicate melts. This is a 
subject of great importance, but unfortunately our 
knowledge of it is meagre and largely confined to 
deductions that may be drawn from the behaviour 
of heterogeneous systems. Here the author rightly 
lays emphasis more especially on the influence of 
volatile constituents m modifying the chemical as 
well as the physical condition of the magmatic melt. 
ine book closes with an ingenious portrayal in 
ittedly schematic and im- 
aoe simplified—of the differentiation course 
of a typical Atlantic and Pacifico rock province. 
Presented here without elaboration, it is presum- 
ably a signal of a more detailed treatment in the 
concluding volume. Comment upon it may well 
be deferred. The high reputation of the author 
is a guarantee that a stimulating and fruitful 
discussion of these problems is to follow. 
O. E. Tinney. 
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Overseas Plant Products 

By J. H. Holland. Pp. vii--279. (London: John 
Bale, Bons and Curnow, Ltd., 19037.) 6s. net. 
Tua author has very ably dealt m 268 pages with 
nearly all the important plant products of the world. 
Short explanatory notes to each of the products 
mentioned are authentic, accurate and up to date. 
Eleven pages of bibliography at the end of the book 
is a valuable addition. Those intereeted in further 
information on eny one of the products discussed in 
the book can consult the particular literature relatng 
to that produof., Common vernacular names used 
generally in different countries might have been 
added for the advantage of local dealers in plant 
producta. Short notes on the marketing of those 
products would also have been encouraging to the 
producers. With the progress of research ori various 
plant products, and the discovery of the uses of many 
hitherto unknown plants in different countries, par- 


ticularly in Indie, Burma and Africa, the list of.plant- 
products is growing so rapidly that it is to be hoped. 


a second edition will be quickly necessary; slight dis- 
crepancies in some places might then be reotifled also. 

The book is a valuable eddition to the publications 
on economie botany. It will undoubtedly prove 
useful not only to those who deal in plant produote, 
but also to anyone interested in the relation of plants 
to human needs. It will be indispensable to museum 
workers, econamio botanists and pharmacologiste. 
The book is well printed and bound. . 


Materialprifung mit Rüntgenstrahlen : 

.unter beeonderer Berucksichtigung der Röntgen- 
metallkunde. Von Prof. Dr. Richard Glocker. Zweite 
umgearbeitete Auflage. Pp. v+386. (Berlin: Julius 
Springer, 1986.) 33 gold marks. 

Swan the appearance of the first edition of this well- 

known work in 1927, the use of X-rays in the examina- 
tion of materials has been greatly extended. The new 
edition is similar to the old in general arrangement, 
end any considerable increase in size has. been 
avoided by careful revision of each section. The 
description of X-ray outfits (of German manufacture), 
now includes & full account of portable apparatus 
for the detection of flaws in built-up structures as 
well as the laboratory types, and the methods used 
m the examination of castings, forgings and welds 
are described. The discussion of determination 
of crystal structures, which occupies the greater part 
of the book, is both clear and informative. Tables 
of important structures are given, including a survey 
of the principal alloy systems, and such subjects as 
deformation textures and the determination of 
internal stress are treated in detail, although British 
work in this fleld has been overlooked. The section 
on transformations in the solid state also suffera 
through being too closely confined to German investi- 
gations, but the general presentation is fair, and the 
book can be recommended es & sound guide to a very 
important method of experiment. The mathematical 
treatment is simple and straightforward, and re- 
ferences to the more important papers under each 
head are collected in the bibliography. 
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Quantitative Analysis : 

.8 Theoretical Approach. By Prof. William Rieman, 
"XII., and Dr. Jacob D. Neuss. (International Chemical 
Series.) Pp. ix--425. (New York and London: 
McGraw-Hill Book Oo., Inc., 1987.) 18». 


Tni is & most satisfactory text-book for the student. 
It is up to date, the theoretical principles underlying 
the various methods are clearly and accurately stated 
and the conditions for carrying out individyal exercises 
are given in ample detail. To each chapter there ir 
& useful résumé in the form of graded problems, and 
answers are provided to the ntfmerical ones. 

To deal with the theory and technique of potentio- 
metric methods immediately folowing the volumetric 
determination of the chlorine ion and before discuss. 
ing the methods of agidimetry and alkalimetry will 
be novel to many teachers. Its treatment could 
goarcely be better, although the authors have tc 
assume a knowledge of mathematics unfortunately 
not posseased by all studente who can profitably 
work through such & book as this. 

No modern method of volumetrio or gravimetric 
analysis with which the student might be expectec 
to be familiar seems to have been omitted. . Apart 
from anything else, the references to original anc 
text-book literature will Indicate to the student thai 


-quantitative chemical analysis is an important anc 


continually expanding branch of chemical science. 
i 0. 8. G. 


The Social Thought of the Ancient Civilizations 
By Prof. Joyce O. Hertzler. (McGraw-Hill Publica 
tions in Sociology.) Pp. xvi+409. (New York anc 
London: MoGraw-Hill Book Co., Ino., 1986.) 24s 
No one would dispute the desirability of the poe 
sibility of an examination of the social thought o: 
the ancient civilizations, especially after reading tht 
very able book of Prof. Hertaler. Ib is not only 
history, but also sociology and philosophy which car 
benefit from such an examination. For social form 
of civilizations are necessarily an embodiment of thr 
thought and attitude towards life of the various race 
concerned. The systematic exposition of the socia 
thought of the ancient Egyptians, then of th 
Babylonians with special emphasis upon the Apsyriai 
and Hittite collections of lawa, then of ancien 
Persia, of early India and of ancient China, an 
finally of the Hebrews, is illustrated with a wealth o 
quotations from all available sources. Tho dis 
cussion of the prinoiples involved is based also on th 
general background of the races concerned. Th 
author hes taken great trouble in selecting bi 
material and in classifying it in such a way as t 
Peas Oe ee a eee a 
subject. : 


Wireless Servicing Manual 

By W. T. Cocking. Third (revised) edition. Py 
rx--241. (London: lliffe and Sons, Ltd., n.d.) 65. ne 
A VERY useful and reasonably priced monograph a 
the pathology of the wireless receiver, which can F 
recommended as supplementary reading to the usur 


text-books. 
* 
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A Century of Geological Investigation 


A CONNECTED history of the work of the 

Geological Survey of Greet Britein has long 
been overdue. It is true that many details can be 
gathered from the lives of Edward Forbes, Murchi- 
son and Ramsay, from Geikie’s “Long Life's 


Work”, and from thg registers of the Royal School : and 


of Minea and the Royal College of Science. But 
what was wanted was an impersonal account of 


the service and ita work, written from the point: 


of view of the service itself; and that has now 
been furnished by Sir Jobn Flett in “The First 
Hundred Yeers of the Geological Survey of Great 
Britain"*. It was the last act of his thirty-five 
years’ service, during fifteen of which he was 
director, and for another ten assistant to the 
director for Scotland. It marks the centenary in 
1935 of the Survey, and the opening of the new 
Geological Museum at Kensington by H.R.H. the 
Duke of York, now His Majesty King George VI. 

The author has succeeded in making a olear 
statement of the complicated history of the Survey 
iteelf, and the other institutions now or formerly 
a part of it or very closely associated with it. He 
directs attention to the demand for such an 
institution on the part of the mineral industries 
of the country and the influence of famous geo- 
logists and of the Geological Society, which 
caused the idea of & State survey to be accepted 
and even weloomed by the authorities of the time. 
He has indicated in due proportion the share in 
the mapping and description of the country taken 
by the leading geologists of the Surveys. And he 
has enabled the reader to form a fair judgment 
on the progress effected as & result of royal com- 
missions and committees of inquiry, and by the 
successive directors in the favourable or un- 
favourable oonditions prevailing during their 
periods of office. 

It is impossible to speak too highly of the work 
and influence of the first director-general, Sir 
Henry De la Beche, appointed in 1835, after he 
had offered, at trifling cost, to “affix geological 
golours”’ to the new maps of Devon and Cornwall 
about to be issued by the Ordnance Survey. He 
set himself to do four things which he considered 
to be essential at the time, and which he saw could 
be carried out, at first at any rate, by a State 
Survey as he conoeived it: (1) The mapping and 
description of the geology of the country, especially 
in relation to its mineral resources; (2) the 
collection. and preservation in some accessible 


* The First Hundred Years of the Geological Survey of Great 
Britain. By Sir John Smith Fiet. Pp. 260+13 plates. (London: 
, H.K. Btationery Offico, 1937.) 7s. Od. not. 
e 


place of the evidence on which such work is 
founded, the records of the work as it advanced, 
the literature necessary for proper working up of 
the material, and specimens to illustrate the 
geology and mineral resources ; (3) the education 
training of men capable of doing the work or 
of directing the development of the mining 
industries ; (4) the collection and preservation of 
mining statistics and records, especially so far as 
they are neoeasary to guide future exploitation. 
The first two objects have remained and grown 
as the special care of the Survey; the other two 
sooner or later budded off and are now living 
separate and vigorous lives of their own. 

It being essential first to acquire an exact 
knowledge of the ground-work, the geological 
nature and structure of the land, attention was 
concentrated on mapping, with a remarkable team 
which grew steadily in strength. The director him- 
self and his assistants, among whom Aveline, 
Ramsay, Jukes, Logan and Selwyn were leaders, 
worked at high speed and with an accuracy which 
is wonderful when it is considered that only one- 
inch maps, unoontoured and often unsatisfactory 
in topography, were all that were available for 
either fleld-work or publication. Maps were 
supplemented by ‘horizontal’ sections (illustrated 
by explanations) along specially surveyed routes, 
and by ‘vertical’ sections on a large scale giving 
full detail of thoroughly explored ground. More 
maps and sections were published under this 
régime than at any later time. Little leisure, how- 
ever, was left for writing, and few memoirs were 
published, those put out being mainly essays on 
scientific subjects, or descriptions of considerable 
regions, such as the South Staffordshire coalfield 
by Jukes. 

A museum was opened at Craig’s Oourt in 1841, 
but ten years later the Prince Consort opened ita 
successor, the Museum of Practical Geology at 
Jermyn Street, where the collections and workers 
were housed for eighty years. This “was the first 
important building in Great Britain designed to 
be occupied by the staff of a purely scientific 
institution”. The Museum was intended to be 
definitely national, economic and practical, and in 
time these objects came to overshadow the 
scientific side, for example, in the large and valu- 
able collections of metal work and pottery. For 
these, new and more appropriate sites were found 
soon after 1901, and room was thus provided for 
the more direct applications of geology. A 
distinguished staff was employed in the Museum 
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und in expert work in oonnexion with the mapping. 
It included such men as Hooker, Forbes, Phillips 
and Playfair (afterwards Lord Playfair), Percy, 
Hunt, Warington Smyth and Huxley. 

Several of the staff were employed as professors 
in the School of Mines, which had its home also 
at Jermyn Street. In spite of this work and their 
routine duties for the Survey and Museum, time 
was found for the issue of works on fossils (Decades 
and Monographs), of memoirs on the economic or 
other geology of districts, and for the delivery of 
technical lectures and of more popular lectures for 
working men. The desire of the Prince Consort, 
who had given whole-hearted support to the plans, 
to see the School of Mines grow into & more 
comprehensive scheme for scientific and technical 
education was thought premature by De la Beche 
and his successors, and was indeed not fully 
brought about until 1910, when the Royal School 
of Mines, the Royal College of Science and the 
City and Guilds Engineering Oollege were incor- 
` porated as the Imperial Oollege of Science and 
Technology. The School of Mines was, however, 
largely by Huxley's influence, removed to South 
Kensington between 1872 and 1883, and'many of 
the books were taken from the library to form the 
basis of the Science Library there. 

Sir Roderic Murchison, as director-general, 
brought to the institution from outside great 
organizing ability and valuable social influence. 
His work (1855-71) was mainly comprised within 
the framework of his predecessor’s scheme, but he 
strengthened the administration and inspection, 
and brought about a much-needed increase in staff. 
All De la Beche’s plans of publication were oon- 
tinued, but there was inaugurated the issue of 
memoirs on individual map sheets, and on several 
coalflelds on which the mapping was being oonoen- 
trated, while museum handbooks and district 
memoirs were added to those already published, 
including Ramsay’s great memoir on North Wales. 
The first index map, of Wales and ite borders, on 
the quarter-inch scale, was also published. 

The appointment of Sir Andrew Ramsay as 
director-general in 1871 illustrates one of the diffi- 
culties that have been inherent in the Survey. The 
duties of inspection, reporting and administration 
are 80 heavy that a director must practically 
abandon all his own field-work, and thus the field 
staff loses both an inspiration and a standard. 
Ramsay was certainly one of the finest field- 
men who ever lived and his loss was most serious 
in this capacity. Fortunately it proved that -his 
organizing powers were also considerable, but the 
work speedily wore him out. Under his direction, 
the first ‘drift’ maps were prepared, new museum 
catalogues and handbooks were issued, very 
valuable collections were acquired by the Museum, 
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such as the Ludlam collection of 20,000 minerals, 
and some of the most important memoirs ever 
written were published, among them that on the 
Yorkshire coalfield, and those on London, Rutland, 
and the Weald. The Survey being, up to this 
date at least, the principal training ground for 
profeesional geologists, had to face the inevitable 
logs of some of ita best men to fill teaching posta 
in universities and colleges and to assume the 
direction of other surveys. 

Sir Archibald Geikie, who had been a member 
of the Survey for twenty-six years, a great part 
of that time in sole charge in Scotland as well as 
professor at Edinburgh, was appointed director- 
general in 1882, and served in that capacity for 
twenty years. In accordance with his undertaking, 
the ‘solid’ map of England was finished by 1884, 
and that of Ireland four years after. A ‘drift’ 
survey, of aa great value to the agriculturist as the 
‘solid’ maps are to the miner, now chiefly claimed 
attention, and as maps were revised for this pur- 
pose they were also brought up to date on the 
‘solid’ aide. This entailed the publication of a 
large number of maps, many of which were now 
&ooompanied by sheet memoirs. Some district 
memoirs, & few on ooalfields, the first one on water- 
resources, and the first complete index map on 
England and Wales, were also published. But the 
chief departure, one abandoned by his successors, 
was the issue of memoirs devoted to individual 
formations—Jurassic, Cretaceous, eto. Petrology 
was now put on & level with palmontology, and 

ists were appointed. Teall was brought in 
to deal with Scottish, and particularly Highland, 
rocks, and Harker to map and desoribe the Tertiary 
igneous complex of Skye. Much was done to 
exhibit Survey material worthily in museums 
at Edinburgh and Dublin, and the customary 
“Annual Report" was converted into & "Summary 
of Progress”, containing some account of the chief 
discoveries made during the year This “Summary” 
has now also become a magazine for communications 
by the staff. A starb was made with the much- 
needed revision of the coalfields, among others that 
of South Wales, which was put in charge of 
Strahan. It expresses the state to which grading 
and organization in the service had sunk when 
it is realized that the officer chosen for this high] 
responsible tesk was still an ‘assistant-geologi 
after sixteen years’ service, and that he had 
under him men who had been full ‘geologists’ 
for more than twenty years. 

The very considerable improvements in organ- 
ization recommended by the Wharton Committee 
of 1900 took effect in the appointment in 1901 of 
Sir Jethro Teall as director, and a new grading 
and enlargement of the staff. This inaugurated 
@ period of renewed activity. Much coalfield 
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revision, recommended by the Coal Resources 
Commission, was carried out in England and 
Scotland, and many coalfield, coal-chemistry, 
oil-shale, water and sheet memoirs were published. 
Field-work was now all executed on the six-inch 
scale, and the revision published on the ‘New Series’ 
ordnance maps. Colour printing replaced the old 
hand colouring on all one-inch maps, the quarter- 
inch index, and the new small-scale map of the 
entire kingdom. Thus mape were cheapened and 
made available to a much larger public, and it 
became possible to supply them in quantity at a 
reduced price for educational purposes. Vertical 
and horizontal sections were also printed on the 
map margins. The publication of palsontological 
monographs was resumed, and the district memoirs 
included the great works on Skye, the Highlands 
and Lowlands of Scotland, and the Isle of Man. 
Much use was made of photography for illustration 
as well as in the Museum, and the removal of 
extraneous collections and of the lecture hall 
gave fresh space for developing the modified pur- 
poses of the building. The Survey of Ireland was 
separated in 1908, after & series of new drift maps 
had been published under Lamplugh’s direction. 

The directorship of Sir Aubrey Strahan (1914-20) 
was crippled by the Great War, the staff being 
largely called on for service. What remained of 
them brought out the publications that were on 
the stocks and then, with some voluntary help, 
devoted ‘themselves to writing a new series 
of memoirs dealing with the mineral resources of 
the country, many of them seriously needed to 
replace supplies from abroad now out off. Water 
problems and other geological ones at the seats of war 
were met by members of staff in the army or at 
home, and special search was made for sources of 
such things as sand, quarts, oil, refractories, 
fluorite, sapphire, eto., needed for munitions. At 
the end of the War, the Survey was taken over 
from the Board of Education by the new Depart- 
ment of Scientifio and Industrial Research ; and 
a Geological Survey Board wes formed to assume 
the duties formerly discharged by a Committee of 
Advice. 

Bir John Flett does not give very’ full details 
in his book of the progress under his own direotor- 
ship, but much can be gleaned of efficiency and 
progress from what is stated. The staff was 
enlarged, publication of sheet memoirs and maps 
was pushed on more actively than even before, 
the resources memoirs were brought up to more 
than thirty, coalfield and water memoirs continued 
to appear, monographs and vertical sections were 
resumed, and experiments were made on the 
applications of geophysical apparatus. Uncoloured 
six-inch maps with geological lines prepared 
from the field sheets were rendered available. 
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Co-operation was given to Boards of Fuel and 
Building Research, to the Inland Water Survey, to 
the search for oil, and to the making of soil-maps. 
New rights to information revealed by shafta and 
borings were acquired, the careful collection of 
kindred information, often confidential, was con- 
tinued, and the relations of mutual respect and 
confidence with the managers of mining and other 
industrial operations were strengthened. A success- 
ful experiment on decentralization was tried, and 
four centres in the north of England were estab- 
lished. The publication of the last of the great 
series of memoirs on the Scottish Tertiary volcanio 
centres contributed what is perhaps the most 
important addition ever made to knowledge of 
active as well as extinct volcanoes ; and memoirs 
on concealed ocoalfields give leading to fresh 
industrial development. 

Meanwhile, probably as a result of the explosion 
of an aerial bomb in Piccadilly, the Museum had 
fallen into irreparable disrepair, and much of it 
had to be closed. When it was olear that repair 
was out of the question, the Survey Board, and 
especially ita chairman, Sir Francis Ogilvie, 
seconded by the Museums Commissions, pressed 
on the Government the need for a new 
museum. Eventually a site was found and a new 
building erected, the site of the old one proving 
so valuable that it may be even said the change 
was an actual source of profit, a last legacy of the 
far-seeing De la Beche. The director and his staff 
carefully planned the utilization of the increased 
space provided, removed and replaced all the 
collected material, and devised methods of storage, 
illustration and display which have given fresh 
uses and great popularity to the new Museum. 

An account is given at the end of the book of the 
opening of the new Museum and the celebration 
of the Survey centenary, which were attended by 
a large concourse of Government and scientific 
delegates, who came from all parte of the country 
and all over the world to bring their congratulations 
and commendation. A group photograph of the 
delegates and a full list of them are given in an 
appendix. Other appendixes give a bibliography 
and a carefully prepared list of nearly three 
hundred Survey officers who could be traced, with 
brief notes on their service and career. This list 
contains the names of four presidents of the Royal 


Thus the Survey makes an suspicious and hope- 
ful beginning of its new century, and the author 
of this work and his colleagues, past and present, 
are to be congratulated on such a worthy record 
of & hundred years of sound and faithful work, & 
justification .of the hopes and ambition of its 
originator, and a valuable asset to the industrial 
life of the nation. W. W. WATTS. 
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Pasture Problems 


"Te many problenis connected with cultivated 
grasland have recently received oonaider- 
able emphasis. The International Grasaland Con- 
gress, meeting at Aberystwyth in July, brought 
together some four hundred delegates, and further 
discussion of the subject took place during the 
Nottingham meeting of the British Association 
at a joint symposium of Sections K (Botany) 
and M (Agriculture) An outline of the range 
of problems there discussed may prove of some 
general interest. 

Grassland problems are largely determined by 
the perennial nature of the crop, which is a 
mixture of several species that are in constant 
competition with one another. These species settle 
down to a certain equilibrium among themselves, 
but this is easily upset by changes in the environ- 
mental conditions. ‘Rainfall, temperature, sun- 
shine and drought all play their part in encouraging 
some species at the expense of others, so causing 
either temporary or permanent changes in the 
balance of composition of the herbage. The 
quality and type of herbage are also very dependent 
upon the general management of manuring and 
grazing. Uncultivated grassland tends to become 
very rough and often develops & layer of peat on 
the surface, but with correct grazing a more even 
sward is obtained and the more valuable species 
are encouraged. Land that is always cut for hay 
bears a different flora from that which is grazed, 
owing to the variation in the response of species 
and the two methods of treatment. The time of 
seeding is also an important factor, and helps to 
determine the question of survival under culti- 
vation. Wild white clover is a most valuable 
feeding plant, and -is encouraged where land is 
properly grazed so that competition for light and 
air is reduced to a minimum. 

Of recent years, the work of the Welsh Plant 
Breeding Station at Aberystwyth has shown the 
importance of selecting the varieties and strains 
of grasses that are appropriate for the particular 
purpose for which they are required. Pasture 
types and hay types of the same species are 
radically different in their habite, and sucoees or 
failure in establishing new areas of grassland 
largely depends upon the selection of the seeds 
sown. 

In sowing down new pastures, the type of mix- 
ture to be used presents ita own problems. Oom- 
plex mixtures of many species and simple mixtures 
of few species each have their advocates, and no 
definite ruling can be made as to which is prefer- 


able. Much depends upon environment and upon 
the object that it is desired to attain. Experi- 
ments and analyses carried on at Rothamsted for 
ten years, on land sown with a varie&y of seeds 
mixtures, have shown that the ultimate oompo- 
sition of the sward is very gimilar, regardless of 
the simpliatty or complexity of the mixture 
initially sown. Some species are short lived, and 
though they may prove useful in providing 
grazing for the first year or two, they soon dis- 
appear, and their place is taken either by some 
other constituent of the origmal seeds mixture or 
by interloping species which establish themselves 
naturally. The balance existing between the 
groups consisting of grasses, leguminous and miscel- 
laneous species may be entirely upset by pro- 
longed drought, which in some cases may kill out 
the wild white clover, leaving bare spaces which 
are often invaded later by grass. 

In addition to climatic variations, the grazing 
animal plays a most important part in the develop- 
ment of a sward. The various types of plants in 
& pasture are all in keen competition, and any 
factor which weakens one species gives the others 
a better chance. The grazing animal naturally 
eate down the most palatable species first, leaving 
the inferior plants alone except in times of scarcity. 
The lack of palatability of the latter plante thus 
affords them protection from grazing and so 
enables them to increase unduly. Very careful 
manipulation of the grazing is necessary to prevent 
this undesirable change in the balance of the 
species, and controlled grazing periods, together 
with artificial feeding of the animals at certain 
critical periods of the year, are necessary to keep 
the herbage at ita best. 

During the discussion at Nottingham, special 
emphasis was laid on the interdependence of 
the various principles of grassland management. 
Improvement may be considered from the point 
of view of the botanical composition of the herb- 
age, pasture and stock management and soil 
fertility, but whatever is done in one direction js 
reflected in the reaction of the grassland as a 
whole. Methods of improvement and manage- 
ment vary in temporary and permanent pastures, 
and the botanical composition and the yield 
respond to the contrasting systems of manage- 
ment. 

An outstanding problem is the difficulty of 
getting an acourate measurement of the value of 
grassland from the point of view of ite productivity 
and feeding capacity. Empirical observations of 
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she herbage and the stock afford a useful guide to 
ihe skilled farmer, but more accurate and quanti- 
ative information is necessary for the true oom- 
varison. of different systems of management. The 
1courate assessment of yield presenta many 
lifficulties, as estimates obtained by continuous 
tting to simulate grazing are misleading, since 
ihe period and intensity of actual grazing have 
very far-refohing effects on the sward. In order, 
sherefore, to simulate grazing conditions as closely 
18 possible, experimtnts of somewhat complex 
leaign are necessary, in which there is sufficient 
replication to permit grazing over the greater 
part of the experimental period, with infrequent 
cuta for the actual determination of yield. The 
type of stock used and variation in seasonal 
conditions also play their part in complicating the 
problem. 

In the open discussion at the end of the 
symposium, tbe question was raised as to the 
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possibility of laymg down some clear directions 
for the practical man in the management of his 
sward. From the nature of the case, however, 
this is an impossibility, as the problems are so 
complex and the correct methods of management 
are Bo diverse. Treatments that are effective in 
one place, on one type of soil or under certain 
climatic conditions may be quite unsuccessful 
elsewhere or in other seasons. Careful observation 
of the effect of grazing on the sward, together 
with intelligent use of the resulta of such obser- 
vation, are essential for the successful production 
of first-class pastures providing feed of high 
nutritive value. Furthermore, recent develop- 
menta im the improvement of wild hill pastures 
along economic lines have opened up great 
possibilities for extended and profitable grazing, 
provided the active co-operation of the interested 
farming community is forthooming. 
Wintrrep E. BERMNCHLHY. 


Zoological Expedition to the Oasis of Siwa, Egyptian Libya 


By Joseph Omer-Cooper, Rhodes 


South 


TU Armstrong College Expedition to Siwa, 
consisting of Dr. Maloolm Cameron, Mr. 
C. L. Smith and myself was financed by the Royal 
Society, the Godman Exploration Fund, the Percy 
Sladen Trust, the British Museum (Natural 
History) and the Armstrong Oollege Research 
Fond. Ita object was the study of a typical 
Libyan oasis. We left England in March and 
returned in October 1935, after spending | six 
months in the Libyan Desert and achieving all 
our objectives. Transfer from the staff of the 
Department of Zoology, Armstrong College, New- 
sastle-on-Tyne, to Grahamstown, South Africa, 
has been the principal cause of delay in presenting 
a preliminary report of the Expedition's results. 
Hiwa is watered by more than two hundred 
wells and springs. These in many cases flow into 
storage reservoirs from which the gardens are 
irrigated. The irrigation waters ultimately flow 
into pools or lakes from which there is no outlet. 
These are saline, and if lange are known as ‘birkete’. 
The water of the springs is thermal, the bottom 
water varying from 25° to 29? O0. The salinity, 
which is slightly more variable, appears to be 
affected by the proximity of the birkete. In Siwa 
bhe larger springs, in which oonoentration by 


University College, Grahamstown, 
Africa 


evaporation was negligible, had a chlorine content 
of 0-685-1-475 gm. chlorine per litre. The water 
contains little oxygen. Smith examined water 
from pipe wells, so obtaining pure samples of the 
subterranean water, and found only 0-105 o.om. 
oxygen per litre. The water is supersaturated 
with gas which is more than 97 per oent nitrogen ; 
the residue being oxygen, carbon dioxide and 
inert gases. As the springs in several other 

tian oases have the same peculiarities, it is. 
probable that the water is derived from one great 
subterranean source. 

The North African subterranean waters contain 
a considerable fauna, but no subterranean forms 
have been recorded from Egypt. This curious fact 
is adequately explained by the small oxygen 
content. This also explains the absence of the 
indigenous Siwan Oyprinodont fish from the larger 
springs, and the failure of Dr. H. Faouri to 
introduce Tilapia into these springs, which appear 
excellently suited to them. 

In certain springs the Cyprinodonts have the 
swim bladder much swollen and are unable to 
submerge. Some fish are almost globular. This is 
no doubt due to the water -being supersaturated 


with nitrogen. 
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Biwa was notorious for immense swarms of 
mosquitos. It was this, in part, which caused us 
to choose it for investigation. In 1930 Dr. Zoghib 
started an ingenious and successful anti-moequito 
campaign. The indigenous Oyprinodont was 
present in a few of the springs and streams only, 
and these were much overgrown with reeds, rushes 
and other vegetation. Dr. Zoghib had the springs 
and ditches cleaned, and introduced the fish into 
those not already oonteining them. Fortunately 
for us, during his one year of duty at Siwa, he was 
unable to deal with all the springs, and by the 
time we arrived many of these had been long 
neglected, so that we were able to study the 
primitive conditions. While we were there, Dr. 
Zoghib was again sent to Siwa as medical officer 
and continued his work. In this he was aided by 
the sucoesaful introduction of Tapia by Dr. 
Faouzi. Before we left, the mosquito breeding 
places had been almost eliminated. 

The introduction of Tilapia by Dr. Faouzi in 
1932 has already had an effect. In certain slow- 
flowing springs, they have multiplied greatly. 
The change produced is the most striking ecological 
effect, produced by & single organism, which I 
have seen. The plante have disappeared and with 
them the Oyprinodonts, Mollusca and insects ; 
even the Crustacea have been almost elimin- 
ated; Oladocera are absent and Copepods and 
Ostracods are scarce. The water, clear in similar 
springs in which T'apia are absent, is cloudy 
and contains numerous flagellates, Protozoa and 
rotifers. The fish feed on the mud. Within a 
few years it is probable that they will have 
exterminated the greater part of the aquatic 
fauna. 

Most of the birketa are very saline, and at the 
most contain a few Artemia. At Baharein in the 
East Lake, there were numbers of minute Hydro- 
philid beetles but nothing else. The water was 
cloudy, unpleasant smelling, and had & speoifio 
gravity at 60° F. of 1-1498. It is possible that the 
beetles lived on drowned insecta. In an ‘inlet 
fresh water flowed over the salt water and con- 
tained fish. Smith found that the surface tem- 
perature was 27:2° C., but it rose rapidly and to- 
wards the bottom reached 52-9? O. His observations 
here and at Siwa show that this temperature 
gradient was due to solar radiation in the absenoe of 
convection currents. At Sitra, springs rose in the lake 
and the fresh-water spread for some distance over the 
surface. In these springs were fish which appeared 
to feed on the Artemia living in the saline water. 
The Birket El Geasabaia had a specific gravity at 
60° F. of only 1-0357 and contained a number of 
marine organisms including diatoms, alge, Cardium 
edule var., Mytilus minimus, Pirenella conica and 
Balamus sp. The Cardium and Balanus were 
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recent but we found no living specimens, although 
we obtained living Mytilus and Pirenella. Thie 
fauna is similar to that of the Birket Qarun, and 
may have been introduced by birds. 

In searching our material from El Gessabaia and 
some other localities for alge, Dr. Kathleen Black- 
burn discovered Foraminifera. These were sent to 
Mr. Heron Allen, who reported that Trochammina, 
Mikolina, Reophaz, Discorbina and Gromia were 
present. Some of the species he believes to be 
identical with those described by L. Gauthier 
Liévre from the lakes of the Oued Rhin. None 
of the species are common Mediterranean forms. 
This fact, coupled with their occurrence in such 
widely separated localities, suggests that they 
may have had a different origin from the recent 
marine immigrants of El Geesabaia. It is possible 
that they are very ancient relicts. 

It is very generally believed that much of the 
desert fauna æstivates. My experience of the 
Somali desert made me sceptical of this and, 
despite much adverse criticism, we made the 
summer our chief collecting time. In this we were 
justified, for, contrary to the general belief, insects 
proved most numerous in July and August. 
During the heat of the day there was a striking 
absence of insects in the open desert, although 
Hymenoptera were numerous in the oasis. In 
the evenings and at night, however, insects and 
arachnids abounded. It is this, no doubt, which 
has given rise to the popular belief that the fauna 
wativates. 

One of the ‘objects of the Expedition was to 
find out whether Siwa is a nodal point in the bird 
migration. Our observations were sufficient to 
convince me that it is not. The birds cross the 
desert on a wide front. The concentration which 
occurs in the oases is due to the infiltration of 
stragglers, marooned in the desert. 

The insect fauna appeared to be Ethiopio rather 
than Mediterranean; although, as was to be ex- 
pected, a considerable proportion consisted of widely 
distributed forms. The dominant groups were 
Odonata, Orthoptera, Neuroptera and Hymenop- 
tera: Lepidoptera were also abundant, but 
Coleoptera and Diptera were scarce. Ancient 
forms appeared to predominate in the desert 
regions: Thysanura, for example, were numerous. 
The shifting sands of the desert, like those of the 
Bea, appear to form a refuge for archaic forms of 
life. 

Towards the end of our stay at Siwa, we rarely 
obtained species not previously captured. This 
gives us reason to hope that our material is 
adequate to give a true picture of the ecology 
of Siwa, and that when the collections have 
been worked out our results will be reasonably 
complete. 
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The British Association and the Indian Science Congress 


Ai majority of the members of the British 
solentific delegation to the jubilee meeting 
of the Indian Science Congress Association (see 
NATUE, Oot. 9, p. 609) left Tilbury on November 
26, on the P. and O. liner Cathay for Bombay. 
Some of the party will join the ship at Marseilles, 
leaving London overland on Thursday, Deoember 2. 
The British delegation will include representatives 
of every major department of science ; and several 
distinguished foreign and other representatives 
have been invited directly by the Indian Science 
Congress Association; the party will number in 
all more than a hundred. 

The great majority will make a tour through 
northern India before the Congress in Calcutte, 
after an official reception in Bombay (December 
16-18), and a visit to Hyderabad, where they will 
be the guests of the Nizam’s Government (Decem- 
ber 19-21). Agra will be reached on December 22, 
and Ohristmas Eve and Christmas Day will be 
spent in Delhi. At Dehra Dun (December 26) the 
Forest Research Institute and the Geodetic Branch 
of the Survey of India will be visited, and there 
may be an occasion for a run to Mussoorie for the 
view of the Siwalik Hills and the outer Himalayas. 
Benares will be visited on Deoember 27-28, and 
between this and Oaloutta a geological party will 
diverge southward from the railway. Calcutta will 
be reached on December 29, and as the Oongrees 
will not begin until January 3, it is expected that 
& number of members will oocupy intervening days 
with excursions to Darjeeling or elsewhere. 

It is understood that H.E. the Viceroy will open 
the Congress, and that Sir James Jeans, as preei- 
dent, will give a brief address and will then com- 
municate to the meeting the presidential address 
prepared by the late Lord Rutherford, who was to 
have oocupied the president’s chair. 

The sectional presidente of the Congress are : 


(1) Mathematios and Physios, Dr. O. W. B. 
Normand, director-general of  obeervatories, 
Meteorological Offloe, Poona 5. 

(2) Chemistry, Prof. S. 8. Bhatnagar, director, 
University Chemical Laboratories, Lahore. 

(3) Geology, Mr. D. N. Wadia, officiating 
superintending geologist, Geological Survey of 
India, 27 Chowringhee, Celoutta. 

(4) Geography and Geodesy, Dr. A. M. Heron, 
director, Geological Survey of India. 

(5) Botany, Prof. B. Sahni, profeasor of botany, 
University of Lacknow. 

(6) Zoology, Prof. G. Matthai, professor of 
zoology, Government Oollege, Lahore. 

(7) Entomology, Mr. M. Afzal Husain, principal 


of the Punjab Agricultural College, Lyallpur, 
Punjab. 

(8) Anthropology, Dr. B. 8. Guha, Zoological 
Survey of ia, Indian Museum, Calcutta. 

(9) Agriculture, Rao Bahadur T. S. Venkat- 
raman, Imperial sugar-cane expert, Lawley Roed, 
Coimbatore. _ 

(10) Medical Research, Sir Upendranath 
Brahmachari, of tropical medicine, 
Carmichael Medical College, Calcutta. 

(11) Veterinary Research, Sir Arthur Olver, 
animal husbandry expert, Imperial Council of 
Agricultural Research, New Delhi. 

(12) Physiology, Brevet-Colonel R. N. Chopra, 
officiating director and professor of pharmacology, 
School of Tropical Medicine, Caloutte. 

(13) Psychology, Dr. G. Bose, University 
College of Science, Caloutta. 

The Congress will run from January 3 until 
January 9, with an intervening day (January 6) for 
short excursions. Afterwards some fifty of the B.A. 


Dr. F. W. Aston. Bir Arthur 

Prof. F. G. Baily. . Sir Frederick Hobda 
Prof. E. C. O. Baly. Dr. O. J. R. 

Prof. E. Berker. Prof. G. W. O. Howe. 
Prof. V. H. Blackman. Bir James Jeans. 
Prof. P. G. H. Boswell. ` Prof. J. E. Lennard-Jones. 
Prof. A. H. R. Buller. Dr. LI. Wynn Jones. 
Prof. P. A. Buxton. Mr. R. H. Kinvig. 

Mr. J. M. Calie. Mr. J. McFarlane. 
Prof. G. D. Hale Carpenter. Dr. C. 8. M. : 

Prof. N. M. Comber. Dr. W. G. One 
Prof. F. A. E. Crew. Prot, A. Q. Opivie. 
Dr. E. M. Crowther. Mr. H. J. E. 5 
Prof. Wintfred Cullis. Dr. E. P. Poulton. 

pe 0- D- Danmgton: Prof. H. H. Reed. 
Prof. O. G. Dr. A. B. Rendle. 

Mr. T. 8. Prof. H. R. Robinson. 
Rir Arthur Eddington. Dr. R. N. Salaman. 
Prof. O. B. Fawcetb. Lt.-Col. R. B. 8. Sewell. 
Prof. W. G. Fearnsides. Prof. J. L. Btmonsen. 
Sir Lewis Fermor. Prof. R. V. Southwell. 
Prof. R. A. Fisher. Prof. O. Spearman. 
Prof. H. J. Fleure. Dr. L. ET Btamp 
Prof. F. E. Fritsch. Prof. F. J. Stretton 
Prof. R. es Gates Bir Henry Tizard. 
Prof. W. T. on. Dr. A. E. H. Tutton. 
Prof. J. W. Heslop Harrison. Dr. W. W. Vaughan. 
Sir James Henderson. Dr. J. A. Venn. 

Prof. J. Hendrick. Prof. R. G. White. 


Prof. L. Diels, Botanical Gardens, Berlin. 
Prof. F. von Eickstedt, Anthropological Institute, 
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Obituary Notices 


Prof. G. A. Schott, F.R.S. 
EORGE ADOLPHUS SCHOTT was born at 
Bradford on January 25, 1868. From Bradford 
Grammar School he went up to Trinity Oollege, 
Cambridge, in 1886 as & pensioner with an open 
exhibition in science. He took a fret in each part of 
the Natural Sciences Tripos, and it is interesting to 


notice, in view of his later career, that his first in- 


the second part of the Tripos was in chemistry. He 
became a College scholar in 1888 and took his 
bachelor of arts degree in 1890. 

In 1898 Schott was appointed lecturer in physica 
at the University College of Wales, Aberystwyth. 
There his interest turned increasingly towards the 
mathematical side of his subject. During the year 
1906-7 he was granted leave of absance to work 
abroad, chiefly at the University of Bonn, on electro- 
magnetio radiation, the subject which held moet of 
hie attention throughout his life. Between 1906 and 
1908 he published & series of papers on this subject 
in the Pahtlosophical Magasine and in German 
periodicals. In 1909 he won the Adam’s Prize with 
an essay based on these papers and entitled ‘The 
radiation from electric systems or ions in accelerated 
motion and the mechanical reactions on their motion 
which arise from it". His book ‘Electromagnetic 
Radiation”, published by the Cambridge University 
Press in 1912, was an extension of this éesay, and still 
remains & standard work on the mathematical aspect 
of the classical theory. 

Schott became lecturer in applied mathematics at 
Aberystwyth in 1909, and in 1910 was appointed to 
the chair of applied mathematics there. He was 
indeed the first holder, and be himself built up the 

Later, in 1923, he became head of 
both the departments of pure and applied mathe- 
matics, and it was only at his own request that the 
departments were again separated in 1929. 

From 1915 or thereabouts until the end of his 
life, Schott was particularly interested in the new 
developments of the electromagnetic radiation theary 
which arose from the relativity and quantum theories. 
He published a series of papers in the Proceedings 
of the Royal Society, and elsewhere, on topics in this 
field. He became a doctor of science of the University 
of London. In 1922 he was elected to fellowship 
of the Royal Society. 

For a considerable period before his retirement, 
& large part of Schott’s time had been devoted to 
College business. In 1982 he was appointed vice- 
principal of the College and for a time in 1938, during 
the illness of the principal, his duties became very 
heavy indeed. It was typical of him that even during 
this period of overstrain, the work of his department 
was not allowed to suffer in the smallest detail. 

Dr. Schott retired from the chair of applied 
mathematics at Aberystwyth in June 1988, but held 
office as vice-principal until the end of December of 


that year. While stall in his full powers he died very 
suddenly on July 15, 1937. 

As & mathematician, Schott was a master of 
technique, his interests ranging over almost? the whole 
fleld of applied mathematics and mathematical 
physios. His best work was dape in connexion with 
the classical theory of electromagnetic radiation. It 
is noteworthy that he maintained until the last that 
the classical theory had yet to be proved inadequate. 
His most recent work is concerned with the rigorous 
calculation of the field of a rigidly electrifled sphere 
and the resulting reaction on the sphere. In particular, 
he proved that such a sphere is capable of moving in 
radiationleas orbits, & very significant result from 
the point of view of atomio structure. 

The keynotes of his personal character were 
sincerity and scrupulous attention to detail. His 
academic distinction was carried with a simple kindli- 
nees that coloured with affection the deep respect 
and admiration of his colleagues and students to- 
wards him. 


Wa somet to feoand his death of Midi B. Pullen- 
Burry, which took place on September 21 at Hind- 
head at the age of seventy-nine years. Miss Pullen- 
Burry, who was born on February 14, 1858, was 
for many years & familiar figure at anthropological 
gatherings. She was & staunch believer in the anthro- 
pological method of approach in the study of problems 
of cultural contacts when that point of view had still 
to win recognition outside certain not very widely ex- 
tended circles. It was this aspect which she stressed 
in her communications to the Anthropological Section 
of the British Association, dealing with the Negro 
under British rule and in America, and with the 
natives of New Britam, and afterwards incorporated 
in her books “Jamaica As It Is" (1908), ‘Ethiopia 
in Exile" (1906), and “In a German Colony” (1909). 
Miss Pullen-Burry travelled extensively in Europe, 
the Holy Land, Egypt, Indis, Japan, Australasia, 
German New Guinee, the West Indies, the United 
States and Canada. In 1912, she was the first president 
of the Union of Women of Geographical Interests, an 
organization which she had a large share in founding. 


Wa regret to announce the following deaths : 

Sir Jagadis Obunder Bose, O.S.I., C.I.E., F.R.S., 
emeritus profeasor in the Presidency College, Calcutta, 
and founder and director of the Bose Research In- 
stitute, Calcutta, on November 28, aged seventy- 
eight years. 

Prof. O. Gravier, professor of zoology in the Muséum 
national d'Histoire naturelle, Paris, on November 14, 
aged seventy-two years. 

Prof. Ludwig Plate, formerly professor of zoology 
and director of the Phyletac Museum, Jena, aged 
seventy-five years. ! : 
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News and Views 


Dr. R. R. Marett, F.B.A. 

Ox November 20, the University of Oxford 
conferred the honorary degree of D.Litt. upon Dr. 
Robert Renulph Marett, rector of Exeter College, 
Oxford, in recognition of his services to the study of 
anthropology. Dr. Mgrett has been closely identifled 
with Oxford for the greater part of his life, first as 
senior exhibitioner of Balliol College, then as fellow, 
sub-rector and tutor of Exeter Oollege, of which he 
became rector in succeesion to the late Dr. L. R. 
Farnell in 1928. Dr. Marett has held a distinguished 
position in academic circles as & philosopher since 
the days when he crowned his career as an under- 
graduate by winning the Green Eaeay Prize in Moral 
Philosophy, after being awarded the Chancellor’s 
Prize for Latin Verse; but to the outaide world he 
is best known as an anthropologist, the formulator 
of the theory of preanimism in the study of primitive 
religion, the author of a number of books and oon- 
tributions to scientiflo publications dealing with the 
beliefs and ethics of primitive man, as well as & 
writer on matters of prehistoric archmology with a 


knowledge based upon practical experience in cave ` 


exploration and excavation. 


Wirra the precincts of the University, however, 
it is recognized that Dr. Marett’s services to the 
study of anthropology go beyond his personal contri- 
butions to research and the advancement of know- 
ledge. He has played the part of pioneer and advocate 
in organizing facilities within the University for others 
to pursue these studies. Not only did he take a 
prominent part in the arrangements for the instruction 
of officers deetined for the Sudan Civil Service, as 
well as in the institution of a diploma in anthropology, 
but after the vacation of the professorship of anthro- 
pology by the late Sir Edward Tylor, when the chair 
was virtually in commission, he with the late Prof. 
Arthur Thomson, the anatomist, and Dr. Henry 
Balfour of the Pitt-Rivers Museum, were the 
protagonista in a struggle to secure increased recogni- 
tion for a subject which had not yet won popularity 
among &oedemio subjecta. It was mainly through 
Dr. Marett’s efforts that the University readership 
in social anthropology, which he had held for some 
years, was raised recently to the dignity of a pro- 
fessorial chair. 


Dr. R. E. Priestley ` 

Tum newly appointed vioe-ohanoellor of the Uni- 
versity of Birmingham (see p. 942), Dr. R. E. Priestley, 
has had a varied career. Born at Tewkesbury and 
educated at Tewkesbury Grammar School under his 
father, he proceeded to the University of Bristol. 
His course there was interrupted when in 1907 he 
joined Shackleton’s expedition to the Antarctic as a 
geologist and was thus occupied until 1908, when he 
went to Sydney and resumed his geological studies, 

. 


working out with Prof. Edgeworth David the-results 
of the Expedition. In 1913 he joined Scott’s antarotio 
expedition and became a member of the Northern 
Party, a history of which he gave in his book 
“Antarctic Adventure”. Returning to England after 
the outbreak of the Great War, he jomed the army, 
going to France with the R.E. Signals and attaining 
the rank of major and being awarded the M.C. Later, 
at the War Office he wrote the history of the Signal 
Service in France and a book called ‘Breaking the 
Hindenburg Line". He then went to Christ's College, 
Cambridge, and took the M.A. degree. He was 
elected a fellow of Olare College, and ultimately 
became secretary general of the Faculties of the 
University. In 1935 he was appointed vice-chancellor 
of the University of Melbourne and while holding 
that office he visited many universities in Canada, 
the United States and New Zealand, thus acquirmg 
knowledge of the problems of the English-speaking 


university world. 


Prof. Cari Neuberg 

Einsymologia, the new journal edited by Prof. Carl 
Oppenheimer, devotes ite entire third and fourth 
volumes, 568 pages in all, to commemorate the 
sixtieth birthday of Carl Neuberg, which took place 
on July 29, 1987 (Vol. 3. Neuberg-Festeohrift, Teil 1. 
Pp. xiv 4-300 4-5 plates. Vol. 4. Neuberg-Festachrift, 
Teil 2. Pp. viilit+268+9 plates. Den Haag: Dr. W. 
Junk, 1987. 15floring each). No fewer than 87 papers 
by nearly twice that number of colleagues are oon- 
tributed m honour of Neuberg, all dealing with some 
branch of the ever-widening enzyme question. It 
may be recorded that in the course of his forty years 
activity, he and his studente have published 1,000 
papers, whilst not the least of his services to his 
chosen: acience has been his editorship of the Bio- 
chemische Zeitschrift, which he founded in 1906 and 
produced 280 volumes by 1936. The numerical 
introduction we have given indicates a perfect spate 
of research and publication far too great to be 
properly assimilated by any one reader, though it is 
scarcely necessary to emphamse that Neuberg has to 
his reputation achievements of outstanding quality, 
remembers him working as a student of A. Wohl in 
Emil Fischer’s laboratory in 1900 onwards, when 
Neuberg was also acting as assistant to Ernst 
Salkowski in the pathological instituteof the University 
of Berlin, and may be allowed to use this opportunity 
to offer him also the congratulations of hs English 
colleagues. Neuberg followed Waseermann in 1920 
as director of the Kaiser Wilhelm Institute for Bio- 
chemistry in Berlin-Dahlem and has carried out all 
his work there until he retired last year. He 
made this institute an outstanding centre of research 
activity and attracted workers of all countries 
to it. 
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„Edward Divers, F.R.S. (1837-1912) 

Awona the British men of science’ and engmeers 
who some sixty years ago laid the foundation of 
scientific instruction in Japan, none was more highly 
esteemed then Edward Divers. Born in London on 
November 27, 1837, he attended the City of London 
School and then studied under Hofmann at the old 
College of Chemistry, Oxford Street. He graduated 
M.D. at Queen's College,- Galway, and later was 
lecturer in materia medica at Queen's Oollege, 
Birmmgham, and in medical juri ce at 
Middlesex Hospital Medical School. In 1878, at the 
invitation of the Public Works Department of 
Japan, he, with ten other Engliahmen, went to that 
country to establish a College of Engineering. The 
first principal of the College was Henry Dyer (1848— 
1918), but on his. return home in 1882, Divers was 
appointed to succeed him. Later, when the College 
became a part of the Imperial University, Divers 
became professor of chemistry in the Department of 
Science. He remained in Japan until 1899, when he 
was made emeritus professor. After his retirement, 
Divers settled in London, where his house became 
the ‘Mecca’ af Japanese studente visiting England. 
He received honours from the Japanese Government, 
and & bronre statue of him was erected in the College 
courtyard. Most of Divers’ original papers were 
contributed to the Journals of the Chemical Society 
and Society of Chemical Industry. Of the former 


society he became & vice-president and of the latter ` 


he served as president in 1905-6. He died on April 
8, 1912, and was buried at Brookwood. 


Town Life in Early Britain 

Dr. R. E. Mornruæn Wuxkrua's Norman Lockyer 
Lecture for 1937, which was delivered on November 
24, the first occasion on which this lecture of the 
British Science Guild has been given under the 
auspices of the British Association, m dealing with 
the beginnings of town life in Britain in the light of 
the evidence of recent archsological investigation, 
was of marked importance for the history of the 
growth of civilization among the British people. It 
was at the same time & striking demonstration of the 
manner in which modern methods of archwological 
research and interpretation are able to illuminate tho 
dark places of history, and even in some instances 
modify in no small degree inferences from literary 
and other sources which have attained the status of 
dogma. Dr. Wheeler’s purpose was to teet the state- 
ment that town life was non-existent in pre-Roman 
Britam and to check our estimate of the Roman 
contribution to the urbanization of Britain. Excave- 
tions at Wheathampstead and Verulamium, he 
pointed out, have filled in details of the picture of 
the British ‘city’ in Kent and Hertfordshire as 
given by Omsar, to whom they appeared as 
fortified woodland clearmgs. The recent excavations 
have shown that the size, situation, interdependénce 
and cohesion of these settlements lift them out of 
the parochialism of & mere peasant kraal. 

It is, however, in south-western Britain; on.the 
downlands of Weesex and along the foothills of the 
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Welsh border that, as Dr. Wheeler went on to show, 
the most obvious and dramatic vestiges of our pre- 
Roman communities have survived. Sites of the Iron 
Age between central Hampshire and eastern Devon 
alone number upwards of seventy. Such fortifled 
settlamenta, of which the recently excavated Maiden 
Castle 18 & conspicuous example, in their mze and 
their domestic and defensive economy imply no small 
degree of authority and skull. They can only be 
designated ‘towns’ or ‘cities’ in & full sense of the 
term. In the light of these new facta—or newly 
verified facta—it is difficult jo deprive the Celtic 
inhabitants of lowland Britain. of the righte of 
citizenship. But there is another mde of the picture ; 
and this modification of the traditional view must 
not be preesed too far. As Dr. Wheeler indicated, 
one important element of city life is laoking, namely, 
commerce. The economic basis of these communities 
was agricultural and their sphere a given limited 
tract of country. At Maiden Castle, for example, 
where hundreds of objects have been recovered in 
four years’ excavation, it is surprising to find how 
few had been brought from far afleld. It was made 
clear in Dr. Wheeler’s account of Britiah organization 
on and after the Roman occupation that it was this 
lack of appreciation of the commercial element in 
civic life that caused the Romanisation of Britain 
to make little permanent impreasion on the life of 
the people, except in so far as the villa system gave 
rise to something in the nature of a squirearchy, 
which was not foreign to native agricultural tradition 
—a tale not without a moral for our modern admin- 
istrators of backward peoples. TEL 


Roman Pottery from Ewell, Surrey 


It is to be inferred from the number of antiquities 
of the Roman period which have been discovered 
at Ewell in Surrey that the Roman township of 
which it is the modern representative was one of 
the more important of the stations which research 
has shown to have been strung out, probably for 
the convenience of travellers rather than for military 
purposes, along Roman Stane Street. A recent find 
of pottery fragmenta is of more than usual mterest, 
owing to the fact that they are mscribed with names, 
of which indeed portions only remain, but sufficient 
to indicate that they have not previously been 
recorded among the names of the manufacturers of 
the pottery which was then being imported mto 
Britain from the Continent in something like whole- 
sale quantities. The fragments, which are described 
in The Times of November 8, wefe found in the south 
arm of Church Street, between High Street and the 
old church tower, and consist of two massive amphora 
handles, and the mouth portion of & morterium. 
They are of buff ware and of second century type, 
the amphore of characteristic Roman form used for 
the transport of oil and wine, having thick, flat, 
ringed mouthpieces, made separately and jomed to 
the neck and globular body. It is probable that the 
amphors of which these are fragments were made 
in Gaul. The handles were msoribed respectively 
buche and oropo, while the morterium is inscribed 
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innim; these, as already mentioned, have not 
previously been recorded among potters’ marks of 
the period. 


Archeological Research and the Prehistory of India 
AN instructive general view of the resulta of his 
journeys of archwological reconnaissance in Southern 
Persia as a whole was given by Sir Aurel Stem before 
the East India Association on November 16, when 
the Marqes of Zetland, Secretary of State for 
India, was in the chair. As might have been antici- 
pated, Sir Aurel stregeed the need for further and 
intensive archwological investigation, the aim of 
which should be to throw light on the dark period 
covering the Aryan invasion and the begmning 
of the historic era, when Oyrus, m the middle of 
the sixth century B.O., extended his dominions 
to Gandhara, including the whole Kabul valley. 
It is evident, he pomted out, that the Aryan 
invader, as may be gathered from the Rig-Veda, 
had been familiar with a oonsiderable portion 
of the Indo-Iranian bofderland long béfore they 
settled in the Punjab. Sir Aurel streesed the gratitude 
due for the archwological discoveries of recent years 
in the Indus Valley, when so much relating to the 
period of the Aryan invasion must remain con- 
jeotural; but, he went on to say, his own explora- 
tions of the past few years in the great provinces of 
Kerman, Fars, Khuristan and Kermanshah, right up 
to Kurdistan, had left no doubt about an essentially 
uniform chalkolithic civilization having prevailed 


- Yet nowhere on the ground visited had 
there been found remains filling the wide chrono- 
logical gap between tbe chalkolithic mounds traced 
in such abundance and the numerous burial sites of 
Baluchistan and Makran, dating at the earliest from 
the last centuries before our era. Not until aites 
abendoned much later than Mohenjodaro had been 
explored could we hope to learn of the actual state 
of civilization prevailing in the Indus Valley and 
Beyond at the time of the Aryan mvasion. 


Destruction of Chinese Centres of Learning 

Arrxzs the great Japanese earthquake of September 
1, 1928, when three hundred thousand persons lost 
their livee, and the buildings of the Imperial Univer- 
sity in Tokyo were destroyed, including the loss of 
about seven hundred thousand volumes in the 
library, an influential British committee was formed 
to replace the English section of the library, not 
only as a token of British sympathy but also as a 
tribute to the intellectual life of Japan. The calamity 
which evoked this appeal was a natural one, and 
unavoidable, but it is ironical now to have to record 
that Japan itself has destroyed many schools, ool- 
leges and universities in China by air raids. We 
express no opinion upon the causes of the conflict, 
but we do deplore the barbaric methods of modern 
warfare which seem to permit no discrimination 
between combatants and the civilian population, and 
bring desolation to seate of learning as brutally as to 


fortified places or other military centres. We are : 


NATURE 


925 


therefore in oamplete sympethy with the righteous 
indignation expressed in & telegram organized by 
"For Intellectual Liberty", and signed in their 
individual capacity by more than. one hundred 
members of twenty-two British universities, which 
was sent to the Minister of Education, Nanking, 
early last month. The replies received from the 
Shanghai Association of Universities and Colleges, and 
from representatives in Hankow of ten universities, 
show deep appreciation of the sympathetic message 
from England. ‘In name of world civilization,” 
say the Hankow colleagues, “we thank you for your 
noble sentiment and moral support. We request 
you will give unswerving attention to prevent Far 
Eastern crisis and lend us further support in mobilis- 
ing all British intellectual and humanitarian forces 
to the side of our common cause of international 
Justice, which if humanity would exist must prevail.’’ 


Jews in Poland 

Tum Warsaw correspondent of Ths Times wrote 
on October 6 describing & system whereby Jewish 
Studente are being divided from ‘Aryan’ studenta in 
the lecture rooms of the Warsaw Polytechnic. Part 
of the benches have been. marked for studenta 
belonging to a union almost exclusively controlled 
by ‘Aryans’, and others for the Jewish studenta’ 
union, while a few seats for non-union students are 
left unmarked. The University of Warsaw has ita 
seats numbered, and students sit according to the 
numbers on their identity cards. AL ‘Aryan’ studenta, 
who have even numbers, occupy one half of the 
room. Unlike the Polytechnio, the University has no 
unmarked seats. It is stated that other educational 
establishments in Poland will probably follow suit. 
In. the issue of The Times of November 18, appears 
a letter signed by Prof. George Barger, Mr. G. D. H. 
Cole, Mr. T. Edmund Harvey, Dr. Julian Huxley, 
Prof. Norman Kemp Smith and Prof. J. B. Trend, 
referring to the apparent surrendering of the authori- 
ties of the high schools and universities to the agita- 
tion of anti-Semitic studenta. They state that the 
Minister of Education, a year ago, gave an assurance 
that separate benches would never be mtroduced in 
the universities. They aak, “Will it enhance the good 
name or the welfare of the Polish republic if such a 
spirit of intolerance is officially allowed and deliber- 
ately fostered in the very institutions in which are 
trained our future legislators and administrators ?'' 


Foot-and-Mouth Disease 

Tua outbreak of foot-and-mouth disease in the 
eastern counties of England has produced the usual 
crop of suggestions, in the farm of letters to the daily 
Preas, for dealing with this scourge. It is evidently 
not widely known that a Foot-and-Mouth Disease 
Research Committee is in existence; and published 
a substantial fifth Progress Report on ita work so 
recently as early last summer (see NATURE, June 19, 
p. 1088). Replying to questions on November 15 in 
the House of Commons, the Minister of Agriculture, 
Mr. W. 8. Morrison, referred to the work of this 
Committee, and stated that “the most effective ` 
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method of preventing the spread of infection is the 
prompt slaughter of affected animals and those in 

contact". The work of the Research 
Committee is costing, he said, £16,000-£17,000 a 
year. In a written reply to a question, Mr. Morrison 
stated that the Government has paid out £4,900,288 
in compensation for animals slaugtitered on account 
of foot-and-mouth disease during the twenty years 
1917-86. The Royal Sociéty for the Protection of 
Birds has iasued a circular letter asking if there is 
&ny evidence that starlmgs and other birds are 
responsible for bringing infection into England. The 
Research Committee, in its report referred to above, 
does not apparently favour the view that birds are 
responsible, but nevertheless Mr. Morrison declared 
that in the opinion of the Ministry, “the present 
outbreak is caused by migrant birds". 


Monument to Wireless Pioneers 


A GRANITS column has been erected by the Marconi 
Company at Poldhu Cove, Cornwall, on November 21, 
to mark the site of the former Poldhu wireless station. 
A plaque on the monument states tbat the Poldhu 
wireless station, designed by J. A. (now Sir Ambrose) 
Fleming, occupied that site from 1900 until 1933. 
A second plaque states that the Poldhu station was 
used for the first trans-oceanic service of wireless 
telegraphy, which was opened with & second Marconi 
station at Glace Bay, in Canada, in 1902. There is 
also & third plaque, which commemorates the fact 
that in 1923 and 1924 C. 8. Franklin, inventor of the 
Franklin beam serial, directed from there his shart- 
wave wireless beam transmission to Marconi on his 
yacht Hletira, cruising in the Bouth.Atlantic. These 
experiments laid the foundation of modern high-speed 
radio-telegrephio communication to and from all 
quarters of the globe. Mr. H. A. White, chairman of 
the Marconi Company, who presided, said that 
Marconi had always realixed that inventors working 
under the auspices of the company which bore his 
narne do not usually receive adequate recognition. 
Most of the success of modern methods of radio- 
telegraphy and radiotelephony, and many other 
wonderful achievements in scientifico technique, can 
be traced back to Sir Ambrose Fleming’s invention 
of the thermionic valve in 1904. 


The German Autobahnen 
-  OowBrpwWRABLB attention has .been given recently 
by scientific and-tecbnical workers to the remarkable 
system of new motorways now in course of construc- 
tion by the German Government, at the invitation 
of which a delegation from Great Britain recently 
made & tour of inspection of the roads, both those in 
course of construction and also those now completed. 
Of the latter, 650 miles were opened to traffic on 
September 27, 1986, and it is stated that another 


y 


650 miles will be completed each year until a total ' 


of some 4,500 miles of new roads are constructed. 
Only mechanically vehicles are permitted 
to use the Attobahnen, and the requisite land is 
purchased by the German Government, proprietors 
refusing to sell being expropriated, an exchange 
process between adjacent plote being arranged in 
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such cases. The work givæ plos to about 
250,000 workers, and ia financed directly by the 
Reich. Dual concrete carriageways, clover-leaf inter- 
sections, and transition, curves suited to high-speed 
trafic are adopted, through and local traffic are 
segregated, and the mixing, placing, consolidation 
and finishing of the concrete surfaces is done by 
mechanical means throughout, 


Ir is understood that the delegation which visited 
these roads, composed of representatives of the 
Automobile Association, the Royal Automobile Club, 
and the British Road Fedefation, together with 
various technical experts, has been asked by the 
Minister of Transport to present to him ite considered 
views on the German Autobahnen ; and at the meet- 
ing of the Public Works Congrees in London last 
week, a private seasion of the delegates was held at 
which the best method of preparing such & report 
was discussed. It is clear that although all who 
have seen these new roads have been greatly im- 
preased hy them as an engineering achievement, 
there is by no means unanimity of opinion in technical 
circles as to their applicability to conditions in Great 
Britain. Questions as to land values, possible effect 
on railway interesta, the amaller size of Great Britam 
‘as compared with Germany, distribution of industry, 
and the strategical aspect, make the matter & difficult 
problem. It is suspected that methods easy of 
adoption in a totalitarian State may prove to be an 
entirely different proposition in Great Britam. 


Richard Watson and the Constitution of Elements 
Pror. H. A. Hann, of the Anatomy School, 


* Cambridge, bas directed our attention to a statement 


by Richard Watson (1787-1816), bishop of Llandaff 
and professor of chemistry at Oambridge, an account 
of whose work was recently given by Prof. J. R. 
Partington (Chemistry and Industry, 56, 819; 1987). 
Prof. Harris quotes from Wataon's “Chemical Essays” 
(vol. 4, Essay 7), “Of the Transmutability of Water 
into Earth", in which he says “the diversities of 
bodies subsisting in the universe, will no longer be 
attributed to the different combinations of earth, air, 
fire and water, as distinct, undeoompounded, immut- 
able principles; but to the different magnitudes, 
figures, and arrangements of particles of matter of 
the same kind". This idea of a composition of 
particles of what were then believed to be elementa 
from simpler particles in different arrangements and 
motions is to be found also in the “‘Sceptical Chymist” 
of Robert Boyle, written in 1661, in which he says: 
“The greatest part of the affections of matter, and 
consequently of the Phaenomens of nature, soans 
to depend upon the motion and the contrivance of 
the small parte of Bodies”, and that ‘‘the ‘difference 
of Bodies may depend meerly upon that of the schemes 
whereinto their common matter is put . . . so that 
according as the smalt parta of matter recede from 
each other, or work upon each other . . . a Body 
of this or that denomination is produced”. In these 
statements of Boyle and Wateon an idea of the 
present view of the structure of the elements is 
seepreeeed f 
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Public Health in Great Britain 

Ix his annual report for 1936, published last week, 
Bir Arthur MacNalty, Chief Medical Officer of the 
Ministry of Health, pointe out that this year of the 
Coronation is also the centenary of Queen Victoria's 
accession, and he takes the opportunity to present 
an impreasive statement of the remarkable progress 
that has been made in national health and in medicine 
in the past hundred years and of the amazing decline 


in mortality rate during that period. For 1986, the - 


erude death-rate was 12-1 per 1,000 living, compared 
with 22-4 in the eighteen forties, the infant mortality 
rate was 59 as against 158, and the number of infante 
who died at leas than one year of age was 85,425— 
leas than half the number who would have died under 
conditions of as little as thirty years ago. The 
standardized death-rate from tuberculosis, respiratory 
and non-respiratory, was 657 per million living, 
compared with an average of 8,476 in the fifties of 
last century. There 18 an increase in the mortality 
from cancer, the number of deaths bàing 66,354, an 
increase of 1,847 on the previous year, which is a 
larger increase than that in 1985 over 1984. The 
maternal mortality rate was 8:8 per 1,000 live births, 
the lowest recorded since 1928. Reference is made 
to the importance of the consumption of a sufficient 
quantity of milk, described as “the key to proper 
nutrition", and commendation is expreeeed for pro- 
perly operated milk bars. The report points out the 
risk of skin affections from the use of certain sub- 
stances in. lip-stick, hair-dye, face cream and other 
cosmetics, but observes that untoward results are 
relatively very few. Reference ia made, in conclusion, 
to the national health services, the need for know- 
ledge of these services, and to the Intensive national 
health campaign organized and launched this autumn. 
Photo-electric Control in Industry 

Az hs Notiinghary mecting of the British Associa: 
tion, Mr. A. L. Whiteley contributed to Section A 
a paper on photo-electric control in industry. The 
photo-electrie cell provides greater rapidity of action 
and & higher itivity than other light-sensitive 
devioes. The greatest field for it is the talking picture 
industry, but this does not come under the subject 
of his paper. In industry the cells are usually made 
in standard seta called photo-electrio relays, contain- 
ing an amplifier circuit and a amall contactor capable 
of making or breaking 15 amperes. An obvious 
application of this unit is counting objects on ‘a 
sonveyor' belt or vehicles pasemg on a road. It can 
eagily be used to make the pointer of an instrument 
actuate an external circuit on reaching a pre- 
determined scale reading. Applications of this nature 
include automatic weighing of mass-produced parts 
and automatic termination of operations on high 
precision grinders when a mechanical gauge records 
that a certain diameter of the part operated on has 
been reached. It is also used to control street lighting 
according to variations in the intensity of the light. 
In many types of automatic wrapping and bag- 
making machines a continuous preprinted web of 
paper or “Cellophane” is fed to the machine at a 
nigh spged. It is necessary that positional relation- 
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ship between the printed matter and the fold or cut 
be maintained. This is done by the response of the 
printed matter iteelf. The system is used abroad to 
maintain ‘register’ between the design and the per- 
forations of postage stamps. It can be applied to 
record the intensity of the smoke coming from & 
chimney and the temperature of strip steel as it 
comes from the hot rolls of a rolling mill. 


Blood Groups in Central Africa 

Mn. R. Exspon-Duw, of the South African Institute 
for Medical Research, Johannesburg, has recently 
returned from his six months’ expedition to Central 
Africa for research on the blood-grouping of the 
various native inhabitants of this region. In a 
communication to the Editor, he has included a 
long table of percentages based on his observations, 
for which space cannot be found. His investigations 
covered tribes of Rhodesia, Nyasaland, Tanganyika, 
Kenya and Uganda, reaching so far north as to the" 
Nilotio peoples of the lowlands to the north-east of 
the great lakes. In all, thirty-four tribes or groupe 
of peoples were examined, the numbers in each group 
ranging from one hundred and twenty-three (Tum- 
buka) to five hundred and seventy-six (Yao). In 
the majority of instances, however, the numbers 
were between four and five hundred, thus approxi- 
mating in size to the eleven groups of natives of 
South Africa ously reported (see NATURE, 
July 10, 1987, p. 77), each of which numbered five 
hundred. These later results have not yet been 
analysed, so that any inference fram the observations 
would be premature; but the percentages of the 
groupe already worked out suggest that the analynis, 
when completed by Mr. Eledon-Dew, will prove not 
only of great serological interest, but will also afford 
material of considerable significance for the ethno- 
logist. These percentages follow the resulta of the 
earlier investigation in suggesting a striking tendency 
to the predominance of the O group among Bantu- 
speaking peoples. In the thirty-four seta of observa- 
tions, the O group is leas than 50 per cent in six 
instances only. In fourteen it ranges from 50 to 60 
per oent, in twelve from 60 per cent to 70 per cant, 
and in two it is more than 70 per cent. Among the 
Wagogo the grouping is: O, 78:1; A, 19:6; B, 5-8; 
AB, 1:0; among the Vandau: O, 74:4; A, 18:4; 
B, 10-4; AB, 1-8. .The highest percentage of A 
appears in tbe Wakambe: O, 53-8; A, 81:8; 
B, 12:9; AB, 2-0; and the highest B among the 
Lango (Nilote): O, 41:1; A, 27-6; B, 28:0; AB, 
2-4. 


Cables for 200,000 volt Pressures 

Fon several years, research has been made in the 
laboratories of Callender’s Cable Company with the 
object of designing an underground cable which will 
withstand the high electric pressures neceasary for 
the economic transmission of electric energy over 
considerable distances. The new impregnated cable 
has now undergone a continuous test of 5,000 hours 
at 200 kilovolta and the application of numerous heat 
cycles during this period. According to the Electrioian. 
of November 19, it has also passed through the 
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official teste in Holland. This cable marks a very 
notable advance in the transmission of electric 
energy underground and will be most useful in the 
neighbourhood of towns and in populous districts. 
The dielectric is similar to that used in the ‘solid’ 
type of cable, but after the installation has been 
completed, dried nitrogen gas under pressure is 
admitted to the cable. The pressure used is 200 Ib. 
per square inch and the gas finds its way along the 
cable in the narrow space between the dielectric and 
the lead sheath. All the dielectric is subjected to this 
preesure and so any void spaces which form in it 
durmg the working of the cable must contain gas at 
this high pressure. The electric strength of the void 
space will therefore be much greater than if the gas 
were absent. Very long continuous cables can be 
made in this way; no supplementary feed pointe 
are required. The strength required to withstand 
the high mternal gas preasure is afforded by strength- 
ening the lead sheath with copper tapes. The cable 
is treated just like the normal solid type cable during 
transport and installation. The point of entry of the 
gas is at the base of two sealing ends, and it is buried 
to & depth of about & yard. The cross-section of the 
conductor is about 0-66 sq. in. and the overall 
diameter is 3:46 in. The logses in the dielectric as 
compared with & solid cable have been reduced by 
25 per cent, and there is no increase in the losses with 
rise of temperature. 


National Institute of Sciences, India 


Ar a meeting of the Oounol of the National 

Institute of Sciences of India held on November 6 
the followmg were elected fellows of the Institute : 
Ordinary fellowes : Prof. Y. Bharadwaja, profeasor of 
botany, Benares Hindu University, Benares; Dr. 
B. L. Bhatia, principal, Government College, Hoshiar- 
pur; Prof. G` R. Paranjpe, professor of physica, 
Royal Institute of Science, Bombay; Dr. H. 
Brinivasa Rao, assistant superintendent, Zoological 
Survey of India, Calcutta; Dr. K. 
Rao, reader in physics, Andhra University, Waltair ; 
Prof. M. R. Siddiqi, professor of mathematics, 
Osmania University, Hyderabad-Decean ; Prof. A. C. 
Sircar, professor of chemistry, Presidency College, 
Calcutta; Dr. M. B. Soparkar, medical officer, 
Plague Research Inquiry, Haffkine Institute, Parel, 
Bombay; Sir Shah 8. Sulaiman, judge of the 
Federal Court of India, New Delhi; and Col. F. C. 
Temple, chartered civil engmeer, Calcutta. Honorary 
fellows: Prof. Ludwig Diels, director of the 
Botanical Gardens, Berlin-Dahlem, Germany; Sir 
James G. Frazer, London; Prof. Robert Robmson, 
Waynflete profeasor of organic chemistry, University 
of Oxford; Dr. C. M. Wenyon, director-in-chief, 
Wellcome Bureau of Scientific Research, London. 


The Oxford Farming Conference 


Iw view of the interest aroused by the two 
conferences already held, the Oxford Farming 
Conference is to be established as an annual event. 
At the game time it has been decided that in future 
years the Conference shall not be confined to 
mechanized farming but shall provide & common 
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meeting ground for farmers, research workers and 
others, at which any subjects of particular interest 
to British agriculture may be discussed. The next 
Conference will be held on January 4-7, 1938, and 
will deal mainly with the maintenance of fertility, with 
special reference to the Government’s new agricultural 
policy and to the control of weeds and peste. Further 
information can be obtained from the Conference 
Secretary, 10 Parks Road, Oxford. 


Electron Diffraction in Crystals 

Dre. P. P. Ewarp, writing’ from the Crystallo- 
graphic Laboratory, Cambridge, with reference to 
the note on the Nobel Prize award to Dr. OC. J. 
Davisson and Prof. G. P. Thomson for work on this 
subject (Natura, Nov. 20, p. 882), points out that 
W. Elsaseer predicted the effect in 1925. Hlsasser’s 
work is mentioned early in a paper by Prof. G. I. 
Finch and H. Wilman entitled ‘‘Study of the Surface 
Structure by Electron Diffraction" published in 
Ergebnisse der Exakten, Naturwissenschaften, 10, 353— 
486 (1937), to which reference can be made for & 
review of the subject. In the course of two paragraphs 
dealing mainly with the work of Dr. Devisson and 
Prof. Thomson, it was neither possible nor desirable 
to attempt to survey the whole fleld of ae 
diffraction. 
Observation of the Orionid Meteors 


Mond. A. R. Kan informs us that he carried out 
obeervations of this shower at Begumpet, Deccan, on 
October 18-20, in spite of the difficulties attending 
strong moonlight. Altogether he observed forty- 
one Orionids, and his resulta again confirmed the 
easterly movement of the radiant, the positions of 
whioh on October 18 and 20 were respectively 
R.A. 62 5m, Decl. 15° N; R. A. 62 15, Deol. 15° N 


Annular Eclipse of the Sun, December 2-3 

Ax annular eclipse of the sun will take place on 
December 2-8 but will be invisible from Europe. 
The path of annular eclipse, which will cross the 
Pacific Ocean, extends from long. 189:4? E., lat. 
26°4° N. to long. 115-0° W. lat. 21:8? N. ; the respective 
times of beginning and ending of annular eclipse 
correspondmg to the extremities of this path are 
December 20 215 18™ and December 34 0h 52m, 
Washington Island and Fanning Island in mid- 
Pacific lie on the track, the duration of the annular 
phase at these places being about 114 minutes. 


New Minor Planet close to the Earth 

Heer K. RurwwurH, Konigstuhl, discovered ah 
object, magnitude 10, on October 28, the position 
being R.A. 1h 84.27, N. Deol. 8° 6’. It was moving 
r&pidly—an indication of proximity to the earth. 
Other observations were made, but as these extended 
only over three days, the orbit derived is very rough. 
It is moving at a small inclination to the ecliptio, 
probably not exceeding 6°, and has a perihelion 
distance of about 0-6. The remarkable thing is the 
close approach to the earth at the end of October, 
namely, lees than 700,000 miles. In Mon. Not. Roy. 
Astro. Soc., 92, 7 (May 1932), Dr. Davidson gave a 
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description of Minor Planet 1982 HA, which came 
to 6} million miles from the earth, and predicted the 
discovery of other similar objects. Since then Adonis 
was discovered in 1986 and made an approach to the 
earth of lj million miles. The recent planet, 1987 
UB, bas made the closest approach of any, but it is 
quite possible that others may be discovered nearer 
still. These small objects present certain very 
interesting features in connexion with the evolu- 
tionary history of our solar system. 


The Night Sky in Becember 
ArT the time of the winter solstice on December 23, 
the night lasts 16} hours in the latitude of London. 


The moon is new on December 2 at 23-2 and full, 


on December 17 at 18:95 U.T. Mercury is an evening 
star setting at about 174, but the planet will be 
difficult to see, even at the time of greatest elongation 
(21° east) on December 12. Venus rises as a bright 
ster in the late dawn. Mars, Jupiter and Saturn are 
evening stars, their respective times of southing in 
mid-December being 16-84, 14-62 and 18-85, Con- 
junctions between the planete and the moon occur as 
follows : on December 44 172; Venus on 
December 14 145; Mars on December 93 05; Jupiter 
on December 74 0t and Baturn on December 124 1h, 
At 22b in the middle of the month, Algol, Oapella, 
the Pleiades and Aldebaran are near the meridian. 
The variability of Algol may be watched about lj 
hours before and after the following times : December 
81 0-75, 5121:52, 84 18-8h, 204 5-6b, 234 2-55, 251 23-85, 
284 20-15 and 314 17-04. Comet Encke is traversing 
the constellation of Ophiuchus; according to 
Crommelin’s ephemeris given in B.4.A. Handbook, 
p. 84, the camet will reach perihelion on December 
27. The Geminid meteors, ab maximum frequency 
about December 10, have their radiant point west of 
Castor. On a clear night, two nebulw that are very 
different in nature may be seen with the naked eye. 
The great nebula m Orion, situated within our stellar 
system, is.a very extensive gaseous nebula nearly 600 
light years from the earth. The great Andromeda 
nebula, 800,000 light years away, is one of the 
nearest two of a vast host of extre-galactic nebulw 
extending into remotest space. 

Announcements 


Tam Symons Gold Medal for 1038 of the Royal 
Meteorological Society has been awarded to Dr. 
G. M. B. Dobeon, reader in meteorology in the 
University of Oxford. 


” Sm Kwasy Woop has announced that an 
inquiry is to be held into the causes leading up to 
the outbreak of typhoid fever in Croydon, and the 
steps taken to deal with it. The inquiry will be held 
by Mr. H. L. Murphy, K.O., who will have as assessors 
Bir Humphry Rolleston, lately regius‘profeasor of 
physic at Cambridge, and a former premdent of the 
Royal Oollege of Physicians, and Mr. H. J. F. Gourley, 
a past president of the Institution of Water Engineers. 


Dr. E. F. Anmerrone gave away the prizes and 
deliverpd an address at the annual prize distribution 
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and conversazione of the Birmingham Central 
Technical College on November 17. He was then 
awarded an honorary associateship of the College. 
This distinction was inaugurated last year when it 
was given to Lord Austin, Dr. Sumpner, the first 
principal of the College, and Dr. O. C. Paterson. 


Tus Rremr Hox. Lonn MacarrraWN will open the 
new buildings in Foeter Court of University College, 
London, on December 1 at 2.45 p.m. After the 
opening oeremony, the new buildings (the Foster 
Court Library, the rooms of the Faculty of Laws, 
the Departments of Geography and Archwology, the 
Junior Laboratory of the Department of Physica 
and the Department of Zoology) will be open for 
inspection. 


A SPROIAL programme of films on scientific subjects 
will be shown at the Academy Cmema, Oxford 
Street, London, on Sunday, December 12, at 2.80 
p-m., under the auspices of the Scientific Film Group 
of the Association of Scientific Workers. Tickets, 
price Is. and ls. 6d., may be obtained, prior to the 
day of performance, from the Secretary, Association 
of Scientific Workers, Kelvin House, 28 Hogarth 
Road, 8.W.5, or from Film Centre, 84 Soho Square, 
W.1. 


Ox November 19, Capt. G. E. T. Eyston broke the 
world land speed record at Bonneville Salt Flats, 
Utah, in his car Thunderbolt by driving twice over 
the measured kilometre at an average speed of 312-20 
miles per hour. Sir Malcolm Campbell held the 
previous record with an average of 301-47 miles per 
hour. Thunderbolt has two Rolls-Royce engines, each 
capable of developing 2,850 horse-power. 


Flying Officer A. E. Clouston and Mrs. Kirby- 
Green returned to London from Capetown on 
November 20 in their Comet aeroplane, after making 
another record (NatuRm of November 20, p. 388). 
The journeys were made in 5 days 17 hr. 28 min. 
The outward journey was done in the record time of 
45 hr. 2 min., and the return journey in 57 hr. 23 min., 
the latter beatmg the previous best time by 39 hours. 
The round trip was faster by 88 hr. than any hitherto 
made. Another record was set up on November 22, 
when M. Codos and three companions flew from 
France to the Argentine in 48} hours. 


A ENFORT has been prepared by a joint committee 
consisting of representatives of the British Rainfall 
Organization, the Institution of Water Engmeers 
and the Royal Meteorological Society, appointed to 
consider methods for determining rainfall over any 
area. The report will be discussed at the general 
meeting of the Institution of Water Engineers to 
be held in the rooms of the Institution of Civil 
Engineers, Great George Street, Westminster, on 
December 10, at 2.15 p.m. Advance copies of the 
report oan be obtained by members of the institutes 
concerned from their assistant secretaries. 


A amam of social medicine has recently been 
founded in the Paris Faculty of Medicine with.Dr. 
Crouxon as its first occupant. 


Letters to 


The Editor does not hold himself responsible for opimions 
correspond 


He cannot undertake io return, or to 
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the Editor 


expressed : 
with the writers of, rejected manuscripta 


intended for this or any other part of NATURB. No notice is taken of anonymous communications. 


Norma ON POINTS IN SOMA OF THIS WEEK'S LHTTHRS APPMAB ON P. 035. 
. 


CoBRESPONDENTS ARM INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNICATIONB. 


Photosynthesis of Carbohydrates in vitro 


Ir has been proved that carbohydrates are pboto- 
synthesized when a surface of pure nickel oxide 
costed with an adsorbed layer of hydrated carbon 
dioxide is irradiated with white light. The pboto- 
synthesis is accomplished by two successive photo- 
chemical reactions which are as follows: 


(1) 4NiO.00,H,0 + Ay, = ZNi,0,CHOH. 
(2) ZNLO,CHOH. + Av, = 2Ni,O, + CHOH ; 


where Ay, is & quantum of blue light (A — 4000 A.), 
hy, i8 a quantum of red light (A = 6400 A.), and 
CHOH representa a molecule of activated formalde- 
hyde which polymerizes on the surface to & carbo- 
hydrate. These two processes are followed by a 
thermal or dark reaction : 


(8) 2Ni O; = 4NiO + Os; 


which takes place in the presence of hydrated carbon 
dioxide, with the result that the photosynthesis is 
continuous. 

The first product of photosynthesis is & complex 
carbohydrate which is unstable and undergoes poly- 
merization or condensation into & still more complex 
carbohydrate which is stable in solution. This second 
complex substance when thus formed in solution 
d terol etfs m deti eed 

h this substance i$ 
a surface, it at once becomes capable of 


iia deposition on à sues it bonos endowed with 
the property of starch, namely, ite 


to achieve 
been due to the dispersion of 
by alkat. dod sobres e arene a 
two methods of preparation have been standardized. 


"E. €. C. Barr. 


University, 
Nov. d 


Spectrum of Nitrogen and Atmospheric Pressure at 
High Altitudes 
on the excitation of 


pressure decreases, the intensity of the negative 
Esteri of bands (amitted by Nit ions) increases in 
comparison with that of the second positive 
On account of the rarity of collisions, the average 


val ee ee particles (ions or electrons) 
at the same time, the prob- 
ability of excitation of the negative bands becomes 


ert. 
xi Kaplan proposes a simple method for nies. 
the actual value of the atmospheric pressure between 
the boundaries of the auroral zone, that is, 100 km. 


spec , 
The idea is attractive, but we can oppose to it 
serious objections. Observation of auroral displays 

height of esvecel Hundrede sof of kilometres 
shows that the spectral composition is nearly the 
same at each point. This fact excludes any important 
influence of the preasure. Such an inftuenoe should 
enhance considerably, at the lower limit of the aurora, 
the bands of the second positive system of nitrogen, 
chiefly for low-altitude auroras. It seams that this 

has never been observed. Moreover, ib would 
be now difficult to question the electronic origin of 
the aurora. Admitting this view, I have recently 
shown that the only factor capable of altering the 
relative intensities of the radiations emitted is the 
energy of the electrons. ay De. Ea hotometrio 
comparisons, as suggested by Dr. Kap I even 
succeeded in assigning to the aurora a definite 
potential of excitation’. The development of this 
work is now going on at the Obeervatory* 
of Tromsö. y . 

In conclusion, the influence of the pressure on the, 
rag. bean of the afterglow spectrum is probably 
Se eS A EE ul feas iM 
source o Peete OE PAAA che physical tala 

of the upper atmosphere. 
Rano BARNARD. 


TOR ae Acad. Figg eae To 


OE dd ens ok o e 
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Abnormal Zenithal Distribution of Cosmic Rays 
' Many experimenters, and especially Auger and 
Ehrenfest, have shown that the intensity of ooamio 
rays, measured by counter coincidences, at different 
xenithel angles, is different from what it should be as 
deduced from the variation of vertical intensity at 
various heights in the a ere. 
The intensity at & reni angle of 45° and at 
an altitude ing to a preesure of 0-7 atmo- 
is about 30 per cent lees than 
the vertical intensity at sea-level, unless 
the rays have to cross the same equiva- 
lent depth of air, supposing the oom- 
position of the atmosphere independent 
of altitude. 
An absorbing layer, on the top of 
more absorbing than air 
for densities, would er- 
plain the anomaly, but the existence of 
such a layer is not easy to justify. I 
pe ee ee 
also be explained by taking into 
account the diffusion of ooamio rays in 
the air. A very rough calculation shows 
that a mean deviation of 20° in a screen 
of 1,000 gm. om.—* is sufficient'to explain 
the observed facts. Such a value for the diffusion 
does not seem to me to be in opposition with the 
known properties of the cosmic rays. 
In seeking a quantitative tion of that 
9 , & more elaborate iion of the effect 
expected is now in progress, and will be pub- 


abad soon. 

] Max G. E. Cosyne. 
* Fondation Medicale Reine Elisabeth", 

Brussels. 

Oot. 20. 


Annual Variation of the Absorption of Wireless 
Waves in the Jonosphere 

A WIRELESS wave, incident normally on the ionized 
regions in the atmosphere, will, under suitable 
conditions of ionization and frequency, be returned 
to the earth from the F region. By the method 
described previously’, the magnitude of the total 
ion suffered by the wave in its atmospheric 
path (fk.ds) may be determined as a function of the 
frequency of the wave at any given time of day. 
From measurements made at noon, with the emitting 
station at King's College, fe ee qd 
at the Halley Stewart Labora 
been shown that on any day t 
minimum value, ecd Murau E Ced Chis 
of the wave is not near the critical 
ion, As a oritical fre- 


is independent of frequency, to the 

le in this work. 
This result indicates that there are two xones of 
ie Te tthe op, of hn wae cay a 
The is at the top of the wave trajectory and is 


ub ecu ae cea 
twice in their journey to and from thé F region. 
The latter is principally effective in causing the 
minimum abeorption mentioned above. 
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Some evidence of the variation of the mmimum 
absorption from winter to summer has been 
ee ee of the previous results, 

, the work has been continued and the 
annual variation in the magnitude of the absorption 
in the lower zone has been more definitely established. 
The complete results for the period, January— 
December 1985, are shown in the accompanying 





March July Deo, 


Bapt. 


May 


The lower zone of absorption is more absorbing 
in summe than in winter, the ratio of the mid- 
summer value of f k.ds to the midwinter value being 
2°27. 

F. W. QG. Wars. 
Canterbury University College, ` 
Christchurch, C.1, N.Z. 
d L. W. Brown. 


“Brean”, Moran Avenue, 
Broomfield, Chelmsford. 
Oct. 23. 


TWhtte and Brown. Pros. Roy. Soc., A, 183, 059-660 (1934). 


Cytology of Lepidosiren 

I Have just seen the issue of NATUR of August 28, 
in which Prof. E. W. MacBride refers to an early 
work of mine on the spermatogenesis of 
Although & ly &fter such & long interval loses 
much of ita point, his use of that work as a disproof 
of the chromosome theory of heredity is so surprising 
that I feel that a reply is dearable. 

My account of the longitudinal pairing of the 
homologous in the xygotene stage, and 
the subsequent re-pairing of the temporarily separated 
ex-oon, papain fecti Maisie ard 
MacBride’s as interchangeable terms, 
se vig rae oat toe te oiea and egel 
itself. But the main object of this reply is to state 
that I can see nothing in my description of the meiotic 
phase in this which is inconsistent with the 


now generally aeeepto vow of tho errangeaan 





merely in the unusually complete temporary separa- 
tion of the ex-canjugants between the xygotene stage 
and the placing of the bivalents on the spindle of the 
first division. As I pointed out in my origmal paper 

(1911), thie de in favour of tho hypothesis (hie ths 
pairing of the homologues performs a double function 
ee ee ae ne ee 
thas of associating them together in correct 
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relations for the meiotic division. Prof. MacBride does 
not believe in this double function; but he cannot 
logically cite the case of Lepidosiren (and similar 
cases which have been described) as evidence against 
it. 
W. E. AGAR. 
University, Melbourne. 
Oct. Il. 


Pror Acar has read with insufficient care my 
article on “Mendel, Morgan and Genetics" which was 
published in Narunm of August 28. I reproduced in 
that article two drawings of the figures given by 
Prof. Agar of two meiotic ‘‘pairmgs” within the same 
nuclear cycle. I further said that Pro 
iss o celeste vom cine areis a 
gave the credit for perceiving that Lepidostren would 
furnish a critical case for testing the ''eroeming-over" 
theory and for planning the research to Prof. Agar’s 
teacher, Prof. Graham Kerr. 

Prof. Agar’s statement ''the now generally accepted 
view of the t of genes in the chromo- 
somes, and the genetic theory of crossing-over” is 
pure assertion. Amongst the foremost zoologists in 
Great Britaim—those who have really the right to 
Speak on the speoiflo blam—there is a wide- 

scorn of the whole e’ theory, and to say 

t this theory is '' accepted” in view of 
the evidenoe given in my article, of the bitter regret 
of Johannsen that he had ever invented the word 
‘gene’, of Mohr's statement that ‘genes’ responsible 
for mutations continually occur in all chromosonics 
and are all expressions of a lowered vitality, and 
finally of the view of the Development Oommission 
that factors valuable to the former do not ‘mendelize’, 
is simply obecurantism—a deliberate shutting of the 
eyes to unweloome truth. 


West Bank, near Alton, 
Hants. 
Nov. 3. 


E. W. MAOBRIDE. 


Gene Doublets as Evidence for Adjacent Small 
Duplications in Drosophila 

It is to be assumed—tby analogy with the cell, the 
nucleus and individual chromosomes—that genes are 
always derived from parent genes, and are not 
created de novo from non-genio material. Evolution, 
as seen in the phenotype, must go hand m hand 
with an inorease of the number of genes. Polyploidy 
as a method of increase of gene numbers is common 
in plants, but does not seem to have played an 
important part in the evolution of animals. The 
work of Bridges! on salivary gland chromosomes in 
Drosophila shows that small duplications, often 
adjacent, are common in Drosophila. They appear 
as ‘repeat’ sequences of very similar or identical 
bands ; when extensive enough, these ‘repeats’ have 
a tendency to show somatic pairmg withm the 
individual chromosome. 

If the interpretation of these 'repeate' is correct, 
they must have carried identical genes at the time 
they were formed. Development on divergent lines 
would lead to these’ genes taking on 
different functions m ontogeny; but it is to be 
assumed that these functions would be similar in the 
early stages. If this is so, one would expect that 
genes with similar phenotypic effects would often 
occur as doublets in close proximity in the same 
chromosome. <A survey of the genes of Drosophila 
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melanogaster shows that there is in fact a considerable 
number of such cases, a number too great to be due 
to chance alone. The cases are most striking where 
the type of phenotypic effect is rare and the proximity 
close. Some examples are : 


chlo (Il, —0-1 and 0:0); also possibly 
silver 2 0:1); only three other light body oolours 
&re known. 


losenge—almondez (I, 27-7 and 27-7 +). 


miniaiure—dusky (I, 36:1 and 86-2); *the same 
doublet oocurs also in D. virilis, hydei and pseudo- 
obsoura. 


istraptera—bithorax—bithoranoid (III, 51-8, 58-7 and 
59-5); no other similar phenotype elsewhere in the 
whole complement. 


(IL 514+ and 54 +); only 
known. 


pupal—unerpanded 
three other similar mutante 


blistered—balloon six other similar mu- 
(II, 107-3 and 107-4) tanta are known; two of 
blistery —Bubble these (blot-bloated, IT, 55 + 


(III, 58-5 and 54 and 59 +) form possibly 
and 04 3); || «another doublet, 


achaste—eouis (I, 0*0 +.and 0-0 ++). 


It appears that the increase of gene number by 
small adjacent duplications is reflected in the non- 


‘random distribution of genes m the chromosome 


complement. 
A detailed analysis will be published elsewhere. 


Department of Biometry, Hans Gutwansea. 
University College, 
London. 
Oct. 12. 


! Bridges, O. B., J. Hereéuy, 98 (1935). 





Interaction between Cell Nucleus and Cytoplasm 


Dr. Ounr BSrHRN! has suggested a new and 
ingenious method of showing what he says has not 
been shown before, that the genes inside the resting 
nuoleus act on the cell outside it. This action, how- 
ever, is implied by everyday cytological observations, 
and is shown by many particular demonstrations in 
planta, 

In all hybrid planta four cells are produced at 
meiosis with genetically different nuclei, and their 
genetic differences may be readily seen to express 
themselves before the nuclei come to divide, since 
many of these nuclei, on account of their genetic 
defects, never divide again. In general terms, we 
may say that this is one of the conditions of apomixis 
in most plants. It is precisely where the potential 
embryo-sao nucleus fails to divide that it is replaced 
by purely vegetative development of maternal tissue. 
This happens in the versatile apómictio species of 
Hieracium, Artesia, and most probably in Rubus, 
Rosa and elsewhere. Similarly on the male side we 
find that, in triploids and other forms with irregular 
segregation at meiosis, d asada! of' the pollen 
grains have usually died ore their first mitosis 
could have’taken place. That this failure is due to 
the individual properties of the pollen grain is shown 
by the selected population of po up cour b dM cuia 
to chromosome number) which actually reaches 
division*. Moreover, in two respecte the pollen grains 
with different chromosome numbers often behave 
differently ; first the length of the resting stage is 
different, so that in anthers taken at different times 
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we geb & different sample of numbers*, and 
the pollen grains grow differently, so that the moet 
unbelanced grains are disproportionately small’. 
Two examples of the resting stage action of the 
ee capi ae In 
the hybrid G@nothera species, the nucleus which, on 
acoount of ite position, is expected to produce the 
embryo-a0, fails to divide if it has a certain famale- 


hand, in Ehæo discolor pollen grains are formed not 
only with the haploid 6 chromosomes but also, owing 
to non-disjunotion, with 5 and 7. Those with 7 come 
to 


genetically defective 
to which only one 


ozoaption i known Tu epit of tho frequanoy with 
defective pollen graing are known to be formed 


The evidence of the genetic individuality of cells 
raises another problem: How far is the choice of egg 
cell amongst the genetically different products of 
meiosis genetically determined, as it is in Ginothera ? 
We know that the position of the embryo-sac cell is 
variable both where there are several mother cells, 
as in Euphorbia, and where there is only one, as in 
Culoitium*. We know also that the determination 
takes place after meiosis. We can therefore scarcely 
doubt that where important genetico differences dis- 
tinguish the uote of meiosis (as in triploids and 
structural hybrids), there will be a natural selection 
of favourable combinations in the egg cella, It 
remains to say that, where all the products of meiosis 
are not separated by cell walls (as in the Lüium and 
Scilla types of embryo-sac), it is impossible to decide 
from direct observation alone whether the egg-oell is 
mined. Breeding tana wil bo nocowary. ‘This i 
mined. B testa will be n: . This isa 

estion wo eciding, because selective fertiliza- 
tion. the case Habrobracon’ indicates that 
nuclei within a single cell are capable of showing by 
their movements a genetic individuality distinct from 
that of the cell as a whole. 

That the interface or monomolecular film which 
separates the nucleus from the protects it 
from mere dispersion and violent external fluctuations 
is obvious. That in doing eo it acta as a semi- 
ee oi os dep es i Mb da 

t that it oould utterly preclude chemical inter- 
course and therefore genetic action between the out- 
side and the inside is contradicted every time the 
nucleus of an egg divides on the stimulus of a sperm ; 
for if the nucleus cannot act on the cytoplasm out- 
side, how can agente outside act on it, determining 
Ue division or ite death ? 

C. D. DABLINGTON. 


"Jahn Inne Horticultural Institution, 
Merton, 8.W.19. Oct. 30. 


1 NATURE, 140, 770 (1937). 

4 O. D. “Ohromosome 
Hybndity 

. 


Bebaviour and 
Tradescanihe", J. Genat., 81, 207-256 (1029). 
Dartington, O. D., “The External Mechanics of the Chromosomes, 
I-V”, Proo, Roy. Sec., B, 181, 264-819 (1989). 


* . W., "Bex Determination in Wi ave 
ete ag E k Bees and Wans”, J. 
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Germination of Resistant Spores of Blastocladia 
Pringsheimü 


LETTERS! have appeared in Narona relating to the 
germination of resistant spores, and in them certain 
ET San ee atl ac 

With these in mind, controlled conditions 
Tage teen M eee for the germination of the 
supposedly resistan spores of Blastooladia 
oshoin Reineah. The of success of former 
attempts to germinate them is perhaps due to the 
use of spores either immature or desiocated. A simple 
method has been found of stormg the spores so that 
they may have time to mature and yet not become 
desiccated, or lost, meanwhile. 

Blastooladsa Pringshetrii Remech can be grown in 
the laboratory on small tomatoes i a jar of 
water. This fruit is particularly satisfactory, as the 
skin is thin and transparent and can easily be 
removed bearing the fungus $^ situ. Fruita were 
inoculated in April and again in May of this year, 
and as soon as young n (ete ue ete 
observed growing on them the mycelium 
raining within the pulp of ihe frait aud the 

rangia emergent in the water) the fruita were well 

aake adreh ester dul token down tbe bantani. 
In June the fungus, now bearing a good crop of 
resting spores, was stored : the fruit skin bearing 
the fungus was torn into pieces which na 
rolled up, the outer side within the roll, so that the 
fungus, with such spores as still remained attached, 
was conveniently held within the roll of skin. Small 
flasks were taken and plain agar agar poured in, toa 

of half an inch. When this had set, the rolls of 
akin were placed on the surface and more agar agar was 
poured upon them to a depth of half an inch, making 
one inch depth all told. These flasks were left m the 
laboratory until , when the pieces of akin 
were taken out unrolled, exposing the aera 
but not desiccated, spores. These 
water in about 24 hours. Oihar pisces of fruit uiri 
were unrolled from time to time throughout October 
&nd into November, and & good of the 
pae da germinated readily- m. water- within: s 
day or so 

This is not the place in which to deeoribe the 
phenomena of germination and the habit of the 

an account of which -will, it is hoped, 
appear shortly in & botanical journal. 
ExmasaTs BLACKWELL. 

Royal Holloway College, 

Green, 


London. Nov. 16. 


306 23, 1985); 548 1035); 
120, 785 AD any ise. ); 1%, Dm 935); 


Photodynamic Action of Carcinogenic Agents 

In a recent communication!, we described the 
photoeensitixation of white mice by four carcinogenic 
i e Since then we have sought other ways 

demonstrating this reaction , and have . 
found that Paramecium ia an ex t test object. 
When benz-pyrene is ground up with tap water, 
and then spun for half an hour at 2,000 revs., & 
slightly opalescent liquid resulta containing not more 
cian Goe Dari 2H 10,000. Paramecia will live in this 
in the ot aE AE R anc d 
glass cell, e to radiation of wave-length less 
than 3500 AL, in sunlight or in front of & mercury 
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vapour lamp, they die and cytolyse in & few minutes. 


pyrene in tap water to sunlight or to the mercury 
lamp for long periods of time does not render 

it otive to Paramecia when they are afterwards 
added and kept in the dark. The use of colour filters 
shows that radiations between 3500 A. and 4100 A. 
are effective. 

Paramecia which have been subjected to benz- 

overnight and repeatedly washed in tap water 

Belew spinning, retain their photosensitivity. 

Similar reactions occur when dibenranthraoene 
is used, ex that the Paramecia require longer 
exposures to t than in the case of benz-pyrene. 

We have not been able to sensitize red corpuscles, 
and this that the Paramecia may be ingest- 
ing colloidal particles, since keeping them 
for a day or two in the pyrene preparation in 
the dark greatly creases their smaitivity. Colloidal 
perticles are present in the preparations made as 
described, but whether any of the benz-pyrene is in 
solution has not yet been ascertained. 

Shale oil and coal tar likewise sensitize Paramecia 
when & dilute emulsion obtained by shaking with 
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Selection and Mental Factors 
MrrHops of ‘factorizing’ the correlation-matrix of 


selection) m the population tested is on the number 
and nature of the tal factors’ thus arrived ai. 
T hapa Rica aie har Eo ven da ane Dal Woon! 
has been resolved into r general and n speciflo factors 

which are normalized and mutually orthogonal, and 
if the variances and covariances of p af these tests 
are changed by selection, then the team can still be 


analysed into r generals and n specifica, but, in 
addition, & certain number } of new factors 


but they are m general different from the original 
factors. Selection can thus be seen creating, destroy- 
ing and changing factors. 

A fuller account of this, together with & rigorous 
mathematical which Dr. Walter Ledermann 
has made for me, will be published as soon as possible. 


Goprrsy H. THOMSON. 
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Conversion of B-Phellandrene into a Derivative of 
a-Phellandrene 


RmcuwTr obeerv&tions^** of the co-existence of 
«- and B-phellandrenes in certain essential oils suggest 
& possible biogenetio relationship between these two 
terpenes. So far as we are aware no evidence of such 
an interconversion has been put forward although 
this might be anticipated from the apparently 
analogous conversion of B-pinene into a-pinene*. 
Since this lack of evidence may be due to.the diffi. 
culty in detecting small quantities of orfb isomer in 
the presence of the other, it may be of interest to 
note that by condensation of maleic anhydride with 
-6-phellandrene we have obtained a product which, 
from its melting point, mixed melting point and rota- 
tion, is apparently identical with the 
obtained from L-a-phellandrene*. The }-8- 
employed was obtained from Canada balsam oil which 
has been shown to be free from a-pbellandrene?. 

Further evidenoe of the identity of the product 
is being sought and the mechanism of the reaction 
is being investigated. A full account of the experi- 
menta will be published elsewhere. 

N. F. Goopwayr. 


T. F. Wxzasr. 


. Chem. Soc., 1444 (1937). 
* Duncan, Sherwood and Short, J. Sec. Chem. Ind., &0, 410T (1931). 
(In Press.) 


Free Radicals in Solution 

WrrHIW recent years numerous in 
proved beyond doubt the existence of free alkyl and 
aryl radicals, which are formed in the gaseous phase 


tions have 


` by the thermal or photochemical decomposition of 


suitable organic molecules. More recently, Norrish 
and Bamford! have devoted their attention to the 
production of free alkyl radicals in solution and have 
shown that the alkyl radicals E and R’, formed by 
the photodecomposition of a ketone RCOR’, do not 
combine together, as in the gaseous phase, thus: 
R+R—> ; R+R-> RR ad +R ORR, 
but mainly react with the solvent by abstraction of 
hydrogen with the formation of the simple hydro- 
carbons RH and R’H. Further, Walker and Wild! 
have studied the photodecomposition of diacetyl 
peroxide in solution (cyclohexane or ethyl alcohol} 
and have shown that more methane and less ethane 
is formed under‘ these conditions than when the 
decomposition is effected in the absence of a solvent. 
This reaction would also appear to involve the pro- 
duction of free alkyl radicals, which again have the 
characteristic property of abstracting hydrogen fram 
the solvent. 

More than three years 1, attention was directed 
to certain classes of organio pellets namely, the 
the 


arylaxotriary! 

which in many of their reactions showed character. 
istics indicative of & non-ionic fission into free 
radicals and either nitrogen or carbon dioxide. Strong 
confirmatory evidence for this view was published a 
year . These communications showed that, as 
with the alkyl radicals discussed by Norrish and 
Bamford, marked differences were to be found 
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between reactions of aryl radicals in the vapour phase 
and the ing reactions in solution, since in 


the latter case the free radical invariably reacted ' 


with the solvent molecules. The characteristics 
of the phenyl radical, formed in the presence of 
& solvent, may be summarized as follows: (a) the 
free radical is reactive and able to interact 
with almost the first molecule of any type en- 
countered ; g apeta to di yl does not 
take place; (o) reaction with non-aromatio 
hydrogen-containing solvents results in the formation 
of benzene (CH, + EH — (H4); (d) reaction 
with all non-aromatic halogen-oontaining solvents 
resulta in the formation of a halogeno-benzene 
(C,H, + RHal—- CH,Hal); and (e) reaction with 
neutral aromatic liquids resulta in the formation of 
diphenyl derivatives in which the radical enters the 


aromatic nucleus at the ortho and/or para position . 


with respect to amy directing group which may be 
present. 

A close similarity is thus revealed between the 
properties of alkyl radicals and those of aryl radicals 
In solution, and this correspondence gives 
support to the views originally put forward with 
reference to & non-ionic mechanism for certain 
reactions of the diazo hydroxides, the nitrosoacylaryl- 
amines, the arylazo thanes and the diacyl 
peroxides. In addition, various lines upon which the 
correspondence may be further extended immediately 
suggest themselves. The whole subject of reactions 
involving free radicals in solution will shortly be 
reviewed elsewhere. 


D. H. Hay. 
University, 
Manchester. 
W. A. WATHBB. 
University, 
Durham, 
Oct. 22. 


1 Norrish and Bamford, NATURE, 140, 105 (1937). 
* Walker and Wild, J. Chem. Seo., 1132 (1987). 

* Grieve and Hey, J. Chom. Soc., 1797 (1034). 

* Hey, J. Chem. Soo., 1066 (1084). 

* Waters, J. Chem. Soe., 118 (1937). 
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' 
Behaviour of Cylinders of Inflammable Gas in a Fire 
Ix a letter to NaroExm!, my friend, Prof. K. C. 
Bailey, refers to the evidence I gave before the Free 
State Government’s inquiry into the Pearse Street 
fire of October 5, 1986, where, owing to the failure 
of the water supply, three firemen lost their lives 
through carbon monoxide Prof. Bailey’s 
fino 


& burst of gas 
from & high- gurprise 
anyone who has tried to light a gas jet (at only a few 
inches water-pressure) by holding a kindled match 
directly in its path. A draught of air, also, will 
extinguish a candle; though it might perhaps be 
expected to contribute to the combustion. A 
draught does not extinguish a blast-furnace. 

Prof. Bailey’s theory acoounta for the two ex- 
losions ons that were heard by so many witnesses as 
dus (1) to the bursting of the coal-gas cylinder, 
and (2) to the chamical explosion of the atmosphere 
then constituted. Actually the evidence is perfectly 
clear that the ooel-gas cylinder, yielded pistons. 
bulging and dividing into a “pair of trousers”. 
fie ile ee pack qe o at the m 
of the inquiry. 
Now the companion oxygen cylmder burst in such 
& manner as to blow part of ite wall away ; yet this 
rupture, though it must have been in the 
highest degree, is apparently to have been 
inaudible, and the discharge of 120 cubic feet of 
oxygen into & highly super-fuelled atmosphere is not, > 
, held to have been a similar cause of 
explosion. ` 
There is no doubt, surely, that whatever cooling 
took place in the body of the hberated ooal.gas, ita 
must y have attained ignition tem- 
perature in the burning inferno wbich Prof. Bailey 
postulates. Then it must have moved as a flame- 
mantled blimp towards and through the great ventage 
whence & glass roof had fallen in at some time before 
the two explosions. 


22 Tree Root Walk, Outrvae C. DE C. Enni. 


Bheffleld, 10. 
Oct. 29. 
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Points from Foregoing Letters 


Tam synthesis of a lex carbohydrate from 
carbon dioxide and water in the presence of light, 
by means of & y prepared nickel catalyst, is 
reported by Prof. E. C. O. Baly. The compound, 
when deposited on a surface, can be hydrolysed by 
diastase, and hence it may prove to be the parent of 
& starch-like substance. 

Although the spectrum of nitrogen excited b 
electron bombardment varies greatly with presse! 
R. Bernard finds that the spectral composition of 
auroras having a height of several hundred kilometres 
remains nearly constant. He considers, therefore, that 
the energy of the electrons and not is the 
factor affecting the relative intensity of the radiations 
emitted, 

M. G. E. Cosyns suggests that the anomalous dis- 
tribution of coamic rays coming from: different 
directions (renithal angles) may be explained by 
taking into account the diffusion of cosmic rays in air. 

Dr. H. Grüneberg gives & list of pairs of mutations 
of the fruit fly, Drosophila, which have very nearly 
related characters, such ae chlorotio-yellow, &nd pointe 


out that the corresponding genes occur as doublets 
in close proximity within the same chromosome. He 
suggests that new arise by small adjacent 
duplications followed by differentiations. 

Dr. C. D. Darlington states that the genetic action 
of chromosomes in the resting nucleus on the cell 
may be inferred from the rapid death of pollen grains 
and embryo saos with defective chromosome com- 
plements in hybrid plante. 

Further to the experiments on the sensitization 
ing substances of mice by 
and Dr. I. Doniach find 

is by benx-pyrene sus- 
pensions (1 m 10,000) in the presence of light of 
wave-length between 8500 “A. and 4100 A., but not 
in the dark. 

Dr. D. H. Hey and Dr. W. A. Waters pomt out 
that the reactions of free alkyl radicals produced 
photochemically in solution are exactly similar to 
those of free aryl radicals which they consider to be 
formed when oertain classes of complex organic 
molecules decompose. 
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Research Items 


Intoxicants in Sarawak 

Mr. E. Banxs, curator of the Sarawdk Museum, 
has made a study of the customs and behaviour of 
Sarawak tribes in relation to native alooholio 
drmks (Sarawak Mus. J., 4, 4). It is usual among 
the pagan tribes to offer visitors to the long house 
& drink made mainly from fermented rice and 
occas from sweet potato, sugar-cane, or even 


fruit. This helps to place hoste and guests at their 


ease and assist free discussion of Intimate matters. 
The women, though brewing the liquor, drink 
see a oy el feats aO The Land 
yaks of Kuching and Salong prepare a very sweet 
yellow-brown drink from a reddish orange fruit. This 
contains 23 ‘per cent aloohol. These ple, who are 
much are abstemious from fear of intoxica- 
tion. they become intoxicated, they are never 
eques but fall asleep. The Sea Dayaks, or 
brew a sweet and milky drink with about 
20 per cent alcohol; but they drink and are 
ly sober. This, however, is due to 
thrift and lack of opportunity ; and European drinks, 
if free, aro absorbed in large tities by both men 
Pu en See e effect. Drink plays 
a very large part in the lif of both Kayan and 
Kenyab, no birth, death, or ibaa eco ot drin 
ke complete without a liberal supply of drink for 
visitors. The same applies to agri- 
per an ee er Oooked rice mixed with water 
is the mainstay of the drink, which is brewed by 
women, but with great uncertainty as to what the 
luot will be, both in strength and flavour. Fruit, 
and & yeast are added to the rice liquid, the 
alooholic content in samples tested rangmg from 
18 to 23 per cent. Strong alcohol is obtained from 
this liquor by distillation. There is considerable 
e in and the ritual is prominent in 
ther customs. . They drink and jovially, 
and hold their drink well. The Kelabit and Murut, 
on the other hand, living farther north and at a 
considerably greater altitude—3,000—-4,000 ft.. where 
the nights are cold—are mighty drinkers; but 
whereas the Kelabit shows no ill-effeote, the Marut 
is drinking himself out of existenoe. 


Biological Action of X- and y-Rays 

THs keynote to “Some Quantitative Aspects of 
the Biological Action of X- and y-Rays'" by C. M. 
Scott (Med. Res. Coun. Special rb Series No. 
228. London: H.M. Stationery 1987. Bp. 
99. 1s. 6d.) is the term quantitative, for the author 
has summarized and criticized the work of redio- 
logiste where quantitative, rather than 
results have been claimed. All the important effecta 
of X- and Y-reys upon living tissues come under 
consideration in Part 1—some at length, others more 
briefty. The author’s chief aim is to direct attention 
to our scanty knowledge of the nature of the primary 
action of these rays, ab the same time mainteining 
that this action is largely exerted on the nucleus 
of: the oell and thereby on the ocell processes that 
control growth. Part 2 oonteins detailed description 
of the author’s experimental work the effects 
of X-rays and radium on the isolated frog's hearb 
and upon the eggs of Calliphora erythrocephala. The 


general plan of these experimenta might well serve 
as a model for others, showing as they do the essential 
features of tive work. Mr. Scott’s conclusions 
will not be accepted by all, but they will be treated 
with the respect that their sincerity wagrante, and 
his views generally will prove a stimulant to research. 


The Protein of Yellow Enxyme * 

Tun importance of the ‘yellow enzyme’ is oonsider- 
able: ite identification as lactoflavin-5’-phosphoric 
acid, of known structure, coupled with a speciflo 
protein, has been one of the outstanding achieve- 
ments in the laboratory of recent years. A successful 
attempt has now been made by Prof. Richard Kuhn 
and P. Deenuelle of to establish the nature 
I ( Beriche, 1907; 1987). Normally 
of material, whereas the yellow enzyme is known 
in milligrams rather than m grams. The abeorption 
proceas of Weygand has enabled somewhat larger 
quantities of the pure yellow enzyme to be 
80 that the amino acids obtained on acid hydrolysis 
of the protein could be estimated quantitatively. To 
do this the latest microbiochemical has 
been applied, colour reactions for the i 
Sots M ate Bed ded io eases an ies 
metrically, and the ‘hexone bases were separated by 
epee ie The achievement is a striking one 

an outstanding example of the delicacy and the 
E parti d So far, no particular 
variation from the known proteins is shown either 
in the nature or the quantity of the amino acids— 
65 per cent of the nitrogen has been identifled. The 
hexone bases are of importance, since the protein is 
attached through basic groups to the rest of the 
molecule in two places. It may be of significance 
that the total of histidme, argmine and lysine is the 
same as in the protein of hæmoglobin, but ther 
relative proportions are entirely differant. 


Insects and Mites in Stored Grain 


Toa attention of entomologists is directed to 
Miscellaneous’ Publications 258 (July 1987) of the 
a ae aoa written by 
Meenrs. R. T. Cotton and N. E. Good. This 80-page 
brochure lista the insects and mites associated with 
stored. in and oereal products from all parte 
of the world. Under each species is given its geo- 
ile Serr tage, habitat, food habite, ite parasites 
and predators together with ita relative importance 
as & pest: wherever , references to litera- 
ture are also given. The various invaders of grain, 
eto., are classified according to their status or, in 
other words, whether they are of major or minor 
importance or only incidental pests. They are albo 
classified taxonomically, which facilitates easy refer- 
ence from that pomt of view. 


Antarctic Vegetation a 

Aw interesting phical extension of the scanty 
flora af the Antarctic regions ia noted in an article 
in the Polar Record of July on the work of the 
R.R.8. Discovery II. Until recently, the only two 
flowering plante, & grass (Deschampsia aniarotioa) 
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eae a amall caryophyllaceous plant (Colobanthus sp.), 
from the 


Jrabam Land. These two species are now recorded 
rom Signy Island which lies on the south of Corona- 
jon Island, the of the South Orkney group. 
The previous search by the Scotia expedition for these 
3lante on Lauric Island, another island of the group, 
iad proved fruitless, The discovery of & liverwort 
m Signy Iajand is another extension of geographical 
m the Antarctic. 


Origin of Lead Ores e 
Tur) problem has been recently discussed in the 
ight of atomic weight evidence Arthur Holmes 
'Econ. Geol., 763-782; 1987). e lead dispersed 
Shrough rocks in minute quantities is called rook-- 
ad ; it consists partly of common lead, originally 
oresent in the rock material, and partly radiogenic 
wed, generated in the same rock material by the 
lisintegration of uranium and thorium during geo- 
logical time (taken as about 2,000 million years). 
fram the available determinations of lead, uranium 
and thorium in various types of rocks, it is shown: 
ʻa) that the average atomic weight of granitic rook- 
lead should have decreased progressively during 
geological time from 207-21 at the beginning to 
807-14 at the present day; (b) that the average 
atomic weight of basaltic rock-lead should have 
similarly decreased from 207-21 to 207-10. The 
3tomio weight of rock-lead concentrated in cotunnite 
from the 1006 magma of Vesuvius is 207-05, & result 
which confirms the inference that rock-lead has an 
atomio weight significantly lower than that of common 
lad. The atomic weight of common lead, that is, 
she lead concentrated in its, is found to 
oe 207-21 + 0-01 and—as far back as 1,800 million 
vears—to be independent of the geological age of 
che ore. It follows that such ore-lead cannot have 
»een derived from granitio or basaltic rocks, or from 
che sediments formed from such rocks, and that it 
nas no io connexion with acid or basic magmas. 
Jre- must, therefore, have ascended from depths 
»elow the sialic and basaltic layers of the earth’s crust. 
The view of the late J. W. Gregory that ''the souroe of 
he ores appeers to lie in & xone deeper than that of 
:be ordinary ignedus rocke” is thus largely confirmed, 
«0 far as lead ores are concerned. The data for peri- 
lotites are too few to justify the extension of this 
ceneralization to ultrabasic rocks and magmas. 


Earthquakes off the Coast of Northern California 
Tms coastal portion of California is one'of the most 
teresting earthquake regions in the world. This is 
tue to the connexion of many of ita earthquakes with 
he remarkable Sån Andreas fault that traverses the 
whole length of the State. As Prof. Byerly pointe 
xit in a valuable paper (Bull. Sets. Soo. of America, 
27, 78-96 ; 1987), recent earthquakes cluster in three 
ts of the fault, a northern one in the counties 
if Del Norte and Humboldt, a central one from the 
Jolden Gate to San Luis Obi Sige: Jide the 
«outhern one in the Imperial while the 
or AE east dene ao a iat, a 1806, 
;xupy the intervening portions. The frequent 
»ocurrenoe of earth with their centres at sea 
xf Humboldt County has led to the ion that 
here may be another active portion along a lmeer 
xxtension of the fault Punta Arenas. The 
sreater part of Prof. Byerly’s paper is devoted to the 
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determination by two methods of the epioentres of 
three in 1984, 1985 and 1936. The 
positions obtained by the methods are in fair agree- 
ment. As, however, the distances of the pointe 
nearest the continued fault-lme are about 23, 15 and 
45 miles, the author concludes that there is no real 
connexion of the earthquakes with movements along 
the San Andreas fault. 


Carbonization of Coal at Low Temperatures 


Toa De t of Scientific and Industrial 
Research has published a report issued by the 
Director of Fuel Research of’a test made on the 
plant of the National Ooke and Oil Co., Ltd., at 
Erith, for carbonizing coal at low temperatures. The 
prooees consists in oarbonixing a paste of about equal 
parta of ooel and oil in rotary cylindrical retorte, the 
oil produced by the plant itaelf serving as vehiole, 
after removal of spirit. About 15 owt. of coke was 
obtained per ton, ranging in sixe from 4 in. down- 
wards. Wi wes dene easily i le &nd easy to 
burn in open fires. About 10 owt. of this was lees 
than $ in. and was crushed and briquetted. 8-9 
gallons of refined mixed spirit was obtained per ton 
fecal and tu addition, oll suitable for Diesel engine: 
Both caking and non-caking coals were carbonized 
in the plant, the retorts of which were externally 


heated, and for this all the gas produced 
eo ee Medie 


Infra-red Absorption of Hydroxy Compounds near 3u 
Many compounds containing the hydroxyl group 
have & sharp absorption band at 2-764 and another: 
wider band about Su, attributed to associated mole- 
cules. This association band diminishes on dilution 
with a non-polar solvent and on i tem- 
terature. An investigation of these bands for phenol 
and certain aliphatic and aromatic alcohols in solu- 
tions of carbon tetrachloride and other solvents is 
reported by Drs. J. J. Fox &nd A. E. Martin (Proc. 
Roy. Soo., A, 102, 419 ; 1937) and the resulte are charac- 
terized by the same interest, thoroughness and 
comprehensive treatment which has been a dis- 
tinctive feature of previous infra-red work carried 
out in the Government Laboratory. Phenol has been 
investigated in several solventa, and the intensity of 
ite association band is proportional to the number of 
molecules not contributing to the shorter wave 
i band. Equilibrium between single and double 
es is set up at moderate concentrations, and 

thé forces ‘between such molecules are con- 
sidered' on the of London's theory of inter- 
molecular forces. With chloroform as solvent, the 
intensity of the association band is reduced to about 
half the value with carbon tetrachloride. For both 
solvents association is reduced by increased molecular 
Lap sca ase af PhOH, PhOH,OH,Ph,CHOH, 

H. actors affecting the locations and in- 
tensities of the bands in these compounds are 
discussed. The effecta shown by normal and tertiary 
butyl alcohols are and data for stearyl 
and cetyl aleohols are given. Influence of structure 
on the OH vibration bands has also been studied. 
Aliphatic CH. bands for CH, OH, and CH, groupe 
have constant intensity for the CH linking in each 
molecule and it is distributed among the one, two, or 
three OH linkings attributed i to each 
group; whilst in aromatic alcohols the positions of 
the CH bands remain unaltered, but relative in- 

tensities are not always retained. 


An International Conference 


HE Faculty of Science, University of Geneva, 

organizes periodical international conferences 

on various branches of mathematics. A special 

committee presided over by Prof. R. Wavre, chooses 

and invites lecturers. , Visitors are also weloomed at 

these conferences, and invited to take part m the 
discussions, 

This year it waa the turn of the theory of prob- 
ability. The Conference lasted the whole week, 
„October 11-15. It was opened by Prof. R. Wavre 
and then addressed by its chairman, Prof. M. Fréchet, 
of the Sorbonne, who outlined the trends and con- 
flicting tendencies in the recent history of the theory 
of probability. Next, fifteen other papera‘on various 
subjeote and various modalities of the probability 
theory were read and discussed in the presence ‘of 
fifty to one hundred listeners. It is hoped that the 
contenta of the papers presented at the Conference, 


and also those of the authors who were prevented. 


from attending, will be published soon, as separate 
numbers of the series “Actualités Boientiflques"" 
(Hermann et Cie., Paris). 

The purpose of these conferences is to mark and 
sum up the latest achievements in the particular 
branch of mathematics under discussion. Therefore 
the general tendency in papers presented was not 
necessarily to state and prove same particular 
‘theorems, but rather to describe the state of various 
It 
need scarcely be said that this contributed greatly 
to the interest of the proceedings, and it was possible 
to build up & general outlook on what is being 
achieved and what is being aimed at in the theory of 
probability. Below we give a subdivision which 


suggested itself to us. It will be realized that any - 


such classification is-only approximate and must be 
influenced by personal opinions. Therefore, while 
indicating the names of the authors of papers which 
seem to belong to one or the other of the described 
directions, we wish to emphasize that we ourselves 
could not recommend this classification as a totally 
objective one. 

First of all we may mention three different 
directions of work the very foundation 
of thé theory, that is, the definition of probability. 
As is the case with many other mathematical sciences, 
the theory of probability is designed to provide a 
model of certain processes in the outside world. Here 
we have the first point of subdivision. There are 
theories aiming at representing primarily (a) the 
machinery of frequencies in repeated trials and (b) the 
changes in the state of mind of the observers. Theories 
of the first kind have for their object to use prob- 
abilities Pı . . . px of some eventa, supposed to 
be known, in order to calculate the probabilities 
P, Py .. . Pm of some other events, but are 
totally indifferent as to how the values of p, fs, . . 
py can be obtained in practice. On the other hand, 
this is the very question which seems to be central 
in the other theory (B. de Finetti). 

The theories of group (a) (W. Feller, M. Fréchet, 
J. Bteffensen, A. Wald) are again subdivided. First 
of all there are what could be called the modernized 
classical theories, in which the probability is con- 
sidered as an additive or an absolutely additive set 
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on the Theory of Probability 


fonction: Next there are theories where the prob. 
ability is being defined as a limit of a relative fre. 
, the existence of which is being 

these directions were represented at the Con. 
ference, and there were lively discusfions. The 
&beence of F. P. Cantelli and that of R. v. Mises, 
who are important tatives of the directions 
mentioned and had promised to read papers, wa: 
much . 

Most of the work which did not directly concern 
the foundations was on the modernired classica: 
theory. Here again several pomta of subdivision 
suggest themselves. One category representa the 
work on the perfection of the theory either by bring. 
ing in the mathematical accuracy m a field already 
more or leas treated or by deducing new facta. Suck 
were the papers on a new theorem the 
law of big numbers (H. Cramér), on the probability 
problems in mechanics (E. Hopf), on the arithmetic 
of probability laws (P. Lévy), and on the conoeptior 
of in: ndenoe (H. Steinhaus). A paper promised 
by A. Wintner was g:oatly missed by the Conference. 

The origmal programme of the Conference included 
& number of papers on what could be called random 
curves, which is & new and most important branct 
of the theory of probability connected with that oi 
Markoff chains. It was much regretted that the 

ive authors (8. Bernstem, V. Glivenko, A 

roff, V. Romanovaky and E. Slutaki) wer 
net Gh obs m r ck ae A 
work will be published with the others. The onh 
peper in this direction, on the chains with complet 
connexion, was given by O. Onicescu. 

Further work concerned the applications. Ar 
extremely interesting paper was read by W. Heisen 
berg on the probability statements in the quantun 
theory of waves. His most remarkable conaluaiar 
was that modern physics seams to require a nev 
branch of mathematics involving the conception o. 
an absolute minimum of distance. G. Pólya discusee 
certain simple achemes of random ‘whioh 
by some ingenious passages to the limit, lead t 
partial differential equations and distribution funo 
tions applicable in physiœ ‘and engineering. Or 
similar lines also was the paper by B. Hostinský 
These were really papers solving problems of mathe 
matical statistios as defined by Borel: to find + 
system of random experiments (by drawing bells o 
ee ee ee adis i Rs 
of their results would approach closely those o 
in some fleld of application. 

Papers of a still more statistical character wer 
given by E. L. Dodd, on the estimates of regreasfor 
coefficients based on the principle of maximypm likeli 
hood, by J. Neyman, on the theory. of statistica 
estimation conceived as a problem in classical prob 
ability, and by N. Obrechkoff on the cases of con 
vergence of the Charlier series. We regretted th 
absence of C. Jordan, who promised & paper o 
correlation. ne 

The programme of the Conference u re 
ceptions and ies given by the Société de Physiqu: 
eb d'Histoire Naturelle, by Prof. Kurt Meyer, by th 
Faculté des Sciences and by the organizing oom 
mittee of the Conference. During theee reception 
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we were cordially welcomed by Prof. G. Tiercy, dean 
of the Faculté des Sciences, and by Prof. F. Chodat, 
wting for the president of the Société de Physique et 
l'Histoire Naturelle. The receptions were much 
mjoyed, and offered & precious rtunity of per- 
sonal contacts and exchange of opinions and criticisms 
n private. When we were driven into the Jure and, 
waving turned a corner, saw the Lake of Geneve 
‘ar below the road, and m front of us, behind the 
Lake, the glittering tops of the Alpe, the exclamations 
af b "were mixed with unfinished sentences 
»onoernmg point seta, measure, Bayes, eto. The 
e 
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cordiality of the hosts, among whom were Profs. H. 
Fehr, D. Mirimanoff, G. de Rham, and R. Wavre, 
culminated at the closing dinner on Friday night, after 
which the guesta departed, carrying with them happy 
memories of the Conference and a feeling of gratitude 
to the hosts and hopes of future similar occasions, 
It was announced: that another conference on the 
theory of probability will be held soon in Geneva, 
and will deal more especially with problems of various 
applications. 
P E. L. Dopp. 
J. N8YMAN. 


The Birch ‘Forests’ of Greenland 
By Dr. Nicholas Polunin, Department of Botany, University of Oxford 


URING the past summer of general botanical 
work in the Julianehaab district—climatically 
ihe most favourable part of Greenland—special 
attention has been paid to the history and present-day 
xology of the oft-mentioned but little known 
Greenland ‘tree’ birch (Betula pubescens sens. lat.). 
In 1983 I was able to show! that in Lapland the 
“oote of the nearly related (perhaps conspecific) 
B. odorata Bechst. are able to conduct water actively 
ibrough ab least half a metre of hard-frozen soil, and 
moreover that where the roote are unable to extend 
»elow the frozen surface layer, this generally dominant 
dlant is absent or at least fails to attain proper ‘tree’ 
form’. Much the same seems to be true of the Green- 
land B. pubescens which, however, scarcely attains 
ithe form or proportions of & real tree. Its ‘forests’, 
which are generally confined to the most sheltered 
fJord-head regions, consist for the most part of 
y bushes 2—4 metres in height. Moreover this 
scrub, ab least in the district visited, appears almost 
always to be interrupted at more or leas frequent 
mtervals by patches of lower Salices or dry lichen or 
aerb associations—most often due to biotic dis- 
turbance but sometimes, it seeme, to natural edaphic 
or other environmental conditions. Occasionally an 
individual birch will be found reaching & height of 
5 metres or a little more, while the maximum stem 
liameter observed was 25 centimetres. These larger 
wunks and indeed almost all the ‘trees’ are gnarled 
and prostrate or obliquely ascending near the butte?, 
being often twice as long as they are high and 
ELO 
ion of the worst ‘foebns” 


and kill whole patches of the shallow-rooted Empe- 
rym and other ‘heaths’ by desiccation when the soil 
is frozen near the surface and water cannot be 
absorbed to make good that which is lost by trans- 
piretion from the aerial parta. The result is that the 


probably also the Salices—have roots 
un pei tage cid the deepest level (60 am.) to 

„80 far as I have been able to determine by 
Kagne Pep eames end eonig the tiet vgae 


the soil is liable to be frozen in the areas of the 
birches in winter. (During the first week of August 
I was unable to find any ground-ice or temperatures 
below 2—3? C. even down to depths of nearly 2 metres 
in the bogs in Tunugdliarfik Fjord.) 

There can be no reasonable doubt that the ‘trees’ 
are, as in northern Lapland’, limited to areas where 
the soil is only frozen ially in winter, and 
that they can withstand the extremely inimical 
springtime foehns—which may cause the buds to 
swell and sometimes burst into leaf, yet even small 
twigs are rarely killed—only by absorbing water 
from lower levels and conducting it up through the 
frozen layers; for rootlets are to be found almost 
everywhere extending to 1+2 metres, at which depth 
sandy soil is in summer almost as warm as near the 
surface. Such regions, with relati warm or at 
least unfrozen conditions of subsoil throughout the 
year and supporting tree or tall bush growth over 
considerable areas, are by the biologist to be classed 
as Suberctic rather than truly Arctio in type; for in 
the Arctic the soil is permanently frozen to a great 
depth, only the surface layer thawing out in summer. 

The presence or &beenoe of a permanently frozen 
subsoil, which itself depends upon local physiographic 
as well as climatic conditions, may largely 
determine the northern limit of tree growth in the 
world, at least in regions of relatively oceanic climate ; 
it may perhaps also afford a convenient standard for 

between the Arctic and Subarotio where 
latitude and other criteria fail. 

The theory propounded by Ostenfeld* but already 
Ratis ado dtd Poraild* that the ‘tree’ birch was 
in to Greenland from Ioeland by the Nordic 
colonists of the tenth century is quite untenable on 
geobotanical, sub-fossil’ and even written historical 
grounds. The Greenland ‘foreste’, the dominantes of 
Which cen approach 100 years in age and harbour 


unipers 200-300 or even more years old’, appear 
intend to be relie af à ware peciad warm 
pida sd dire iecur t 2,000 years 


v UE seats to verbal information from Prof. 
ome Deo. trien of Copaubógon, Mio 
have each carried out independent investigations on 
the sub-fossil strata of different parte of south-west 
Greenland. These authorities and Dr. M. P. Porsild, 
who has spent most of the last thirty-one years in 
Greenland as director of the Danish Arctic Research 
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Station on Disco Island, moreover agree with me 
that there is no real evidence, either archsologioal or 
otherwise, for the popularly supposed serious de- 
terioretion of climate since the time of the Nordic 
colonization. : 
What was probably the suggestion of 
such a change resulted from the discovery of the 
coffins of some buried Norsemen permeated by 
roots of planta but all frozen in summer’; but that 
was only in one far out on the exposed ocean 
coast and in a year and other quite unusual 
circumstances, as the late Fridtjof Nansen quickly 
pointed out in objecting to this ion; more- 
over, the presence or absence of frozen goil conditions 
depends on a number of factors of which, aerial 
temperature is only one’. That the climate may 
have become somewhat drier and a very little cooler 
since. the advent of the Norsemen seems quite 
possible, and indeed just around Eric the Red’s estate 
at Qagssiarasuk where the birch ‘trees’ were extensively 
cleared by the Norsemen they have failed to reappear 
even in the 400—500 years since the dying out of the 
colony. But there is no evidence of a great 
enough to have been, at the very most, more ane 
factor contributing in some degree.to the downfall of 
their once flourishing civilization. 
Thus the peat deposits show no signs of any im- 
+ change in the summer temperature since long 


ore the advent of the Norsemen", while even^ 


if the climate has become drier the conditions are 
still damp enough to support over large areas in this 
district luxuriant grassy herb communities that afford 

some of the best summer pasturage I have ever seen | 
Moreover the outlawed Eric, in what has wittily 
_ been termed ‘the first real-estate venture’, called the 
country Groenaland ‘the green land’ merely in order 
that he might the more easily attract colonists from 
Toeland1*—which suggeste that the notoriously in- 
hospitable aspect of the coast is no mere present-day 
phenomenon, Finally, and perhaps most significantly 
of all, the tree and bush communities in some places 
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hoy 46-1 day what ta withivle doobt wis nans 
delimitation as they were given by cutting by th 
Norsemen and grazing by their domestic animals. I 
ja snncnodvable tháf the GEIE ne coqailibeiun 
existing- between these ‘higher’ communities on on 
hand and the luxuriani alternating patches of gras 
anc becn ihe ile ould evo Dec es 


- in the face of any appreciable climatic vagaries, much 


leas a profound change ; while even if this remarkabli 
community delimitation can only with fair certainty 
be stated to date from the final disappedfrance of thi 
Norsemen, it seams highly probeble that it is th 
result of long lasting biotio impreas and hence data 
from well before that time. Even the temperatun 
of the earlier warm period, which presumably corre 
sponded to the sub-boreal of Europe, may have bee 
only slightly &bove that of the t day, for nc 
evidenoe has yet been found the occurrence n 
Greenland in post- ial times of any plant formatior 
or species which does not live there now. 

Since the above was written Prof. Jessen has informe 
me (1) that he has found plentiful fruits of Betuk 
publescens s.l. in peat layers from south-west Green 
land that were laid down long before the advent o 
the Norsemen, which finally proves that the plant i 
indigenous; and (2) that from the experience o 
many deep borings which he made in the summer o: 
1926 in the Julianehaab district it was obvious thai 
ice was quite absent from the ground. 

! NATURE, 198, 313 (1633). 
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- * cf. Rosenvinge, Medd. em Crsal., 15, 135 (190€). 
* Polunm, J. Fool, M, 2 (1086). 
* Kel, Danske Vidensh. Selth. Biol. Medd., 6, (3), 17 (1926). 


LM m rant E 57 (1981). 
1 Trapnell, J. agre] ) 311 (1938). 
' of Rosenvinge, M om Greal., 15, 185 (1896) 


’ Nartund, Medd. om iib €7, 337 (1924). 

w ef Nansen, Ash. migi a» Det Noreke Vidensk.Aked. i Osk 
nr. 3 (1026). 

11 Iversen, Medd. fra Dansh Geol. Forening, 8, 4 (1934). 

13 of, Jónson, “Greenland”, $, 333 (1928) 


The Cyclol Hypothesis and the ‘Globular’ Proteins 


R. D. M. WRINCH has extended the cyolol 

theory of protein structure to account for the 

existence of spaoe-encloeing or 'globular' molecules 
(Proo. Roy. Soc., A, 101, 505; 1937). 

The cyolol theory showed that a molecular fabric 
could be formed on the basis of the polypeptide 
theory by assuming that the peptides did not lie 
fully extended but underwent rotation at the bonds 
to form hexagonal structures. A series of these 


series, call 
fabric’. Other members of the series could, if it were 
desired, be used as the basis of geometrically regular 
two-dimensional fabrics. 

Any theory of the structure of three-dimensional 
molecules containing several thousend atoms must 
take into account the mathematical possibilities of 

these in space in such & way that the 
resulting model will account for the known chemical 


and physical ra dl Sg branes ate nappa cci 
The oyclol io can be folded along certam well 
defined lines to form spaoe-enologing models of regula 
geometrical form, without violating any of the funda 
mental requirements of the cyclol fabric; for er 
ample, truncated tetrahedra can be formed by bend. 
ing round the cyolol fabrio without any distortior 
of the cyolol net. The truncated tetrahedra form 6 
series which contain 72, 288 . . . 72n* residues, 
These tetrahedral models, like the original 'oyolol 6’ 
allow for polymerization, so that one, two or mom 
of them can be brought together by apposition oi 
their plane faces to form a series of po 
The model containing 288 residues is of greal 
interest for it would have a molecular weight approxi. 
mating to 35,000, which Svedberg has found as e 
basio number for the molecular weights of globulas 
ins. For example, insulin and egg albumir 
(which on the cyolol theory consist of 288 residues pex 
molecule) have molecular weights of approximately 
85,000, while; various other protams have molecula 
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weights approximating to 85,000 x 1, 2, 4 or 8. 
Many of these under oonditions of varying pH oan 
break up reversibly into segments which are simple 
au brnralents of the original molecular weight. It is 
also mteresting to notice that Bergmann and Niemann 
(since the above prediction) state that the chemical 
analysis of egg albumin enables them to deduce that 
this molecule consists of exactly 288 residues (J. Biol. 
Ohem., 118, 301; 1987). 

A series of models based on the truncated tetra- 
hedron fofined from the cycelol fabric and simple 
polymers of this, thus accounts satisfactorily for the 
type of molecular weight series found in some 
‘globular’ proteins, namely, simple multiples of a 
basio unit of 35,000. j 


The Problem of Leisure . 


have not infrequesitly insisted upon the’ 


problem of leisure as one of growing im- 
portance, and have emphasized the inevitable effects 
of the application of science to industrial proceases— 
effects which have been put under the heading of 
‘technological unemployment’. As ‘the machine 
leasens the volume of toil required from men and 
women, our social organization must be adapted to 
give the new services which will be demanded of it. 
Already the move towards a reduction in working 
hours is apparent and must bring with it a oorre- 
sponding increase in the hours of leisure. How will 
that leisure be used ? 

The widespread interest in the possible answers to 
that question was shown on November 18 when 
more than two hundred bodies were represented at 
& oonferenoe arranged by the National Institute of 
Industrial Psychology and the British Institute of 
Adult Education. The blem of leisure was the 
Geoblem shill atGreotod. habi vary lorie aadiense, 
and ib was finally decided to set up a committee 
representative of bodies willmg to co-operate in the 
carrying out of what might be called our first 
of leisure. It will consist 3n the first lace of an 
investigation of the opportunities for , for, 


clearly, any such survey will fail in its purpose if it’ 


neglect factors such as housing conditions, transport 
facilities, the extent to which poverty debars from 

icipation in recreation; and other similar con- 
siderations. . 

The purpose of any report which may be drawn 
up as & result of the investigation will not be to 
interfere with or supplant the work of bodies 
engaged in work affecting leisure activities, but to 
assist them. 

The survey will be on broad lines and will recognize 
that, while many leisure pursuits require organiza- 
tion, resentment would arise from anything 
ui nO ee eee 


suggestion is that the investigators 
be pment suggetion is that tho invotgntor 


tion of the facta in certain districte ‘which would be 
selected so far as possible as being typical of pre- 
valent canditions. The following list of districte has 
been compiled as one where imvestigations would 
doubtless be most fitable: a town of varied 
districts where the tories, dwellings and recrea- 
tional facilities are within easy reach of one another ; 
a district where the workers’ dwellings and their 
recreatidnal facilities are distant from their work ; & 
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developing district where the conditions of work and 
leisure have been planned, but where the population 
has grown up without local civic conditions; a 
developing, but unplanned, district; «a district 
where varied industries are scattered amid rural 
surroundings; and a popular holiday resort, with 
special reference to the increasing extension of the 
holiday season the summer months. The 
increase of holidays with pay, the raising of the age 
of entry, and the lowering of the of exit, from 
and the incidence of work are all 
factors- which must be taken into consideration as 
the investigation proceeds. Duplication of effort will 
be avoided and will be asked to dis- 
tinguish carefully between the collection of fact, the 
collection of opinion and their own conclusions. 





Science News a Century Ago 
Anniversary Meeting of the Royal Society 
AT the. of the Royal Society 
on November 80, 1837, the president, H.R.H. the 
Duke of Suseer, being prevented from attending by 
illness, his addreas was read by Francis Baily. In 
the report of the Council for thé year, it was said: 
‘The principal business of public interest which has 
occupied the attention of the Council relates to the 
extension of accurate magnetica] and meteorological 
observations in different parte of the world. 
“A communication having been made by Lieut. 
William Denison, of the Royal Engineers, of a pro- 

caster, 


f generally 
should be employed, under the direction of the Royal 
Society, in promoting the advancement of science, by 

ing on connected series of observations relati 
to Natural History, Meteorology, Magnetiam 


- other branches of physical science, and suggesting 


an application to Government for a grant of funds 
necessary for effecting so desirable an object; a 
Committee was appointed to consider the proposed 
measure, and of the means to carry into effect the 
recommendations contained in the letter of Baron 
Von Humboldt addreased in last to the Presi- 
dent. Oonformably with the report the Council fixed 
on the ten following places, namely, Gibraltar, Corfu, 


_ Ceylon, Hobart Town, Jamaica, Barbados, New- 


foundland, Toronto, Bagdad and the Oape of Good 
Hope as being the most eligible for carrymg on 
magnetic observations . . . these places being per- 
manent stations where officers of engineers and 
clerks are always to be found.” A grant of £500 for 
instruments was afterwards obtained from the 
Government. 


Award of Two Copley Medals 


Tua report of the Oouncil also referred to the 
award of the various medals, two Copley Medals 
being awarded on this occasion, one to A. C. Beoquerel 
and the other to J. F. Daniell. The award to Becquerel 
was “particularly for the ion of crystals of 
Metallic Sulphurete and Sulphur; by the long- 
continued action of electricity of very low tension. 
In the memoirs particularly referred to by the 
Council he has especially in view to explain, by the 
agency of electricity of very low tension, continued 
for an indefinite time, the occurrence of arystalised 
substances in mineral veins. By his work Mr. 
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Becquerel has thus opened up a new field for inqui 
and discovery, in which he has himself Gathered th 
first fruita, but which still offers to future labourers 
the prospect of an abundant harvest of knowledge 
as regards both the recompomtion of orystalised 
bodies and also the processes which bave bam 
employed by nature in the production spe mak 
in the mineral 

Antoine César, was bom on March 7, 
1788 and died on January 18, 1878. After passing 
t the École Polytechnique, he served in the 

army for a ahort time but soon quitted the 

service and devoted himself to scientifico research. 
He was one of the founders of electro-chemistry. He 
was admitted a member of the Paris Academy of 


Sciences in 1829. Tan was appointed to the 
chair of physics in the Musée d'histoire naturelle in 
1887 and this post he held until his death. He was 
succeeded in the chair first by his son Alexander 
Edmond: Becquerel (1820-91), and then by his 
Antoine-Henri Becquerel (1832-1908), the 
. of radioactivity. A statue of Antoine 
César was unveiled at his birthplace, 
Chátillan-sur-Loing (Loiret), in 1882. 
i 4 
Level of the Caspian Sea 

In a letter written from Dorpat on December 1, 
1837, to Alexander von Humboldt, Friedrich von 
Btruve, the famous astronomer, referring to the 
geodetical operations carried out by the order of the 
Emperor of Russia to determine the level of the 
Caspian Sea, said, “Our travellers G. von Fuss, 
Sabler and Bawitech happily leted their laborious 
task on the 28rd of October. have just received 
the reporte and & copy of the journals from the 
of TA bre near the stetion of 
Kolpitechja (on the from Kisljar to E ovis 

dispatched on the 81st of October (N.8.). The repi 
progress of the operations made it impossible to keep 
up the calculations at the same pace. Our travellers, 
however, have gone through the whole and are able 
by a preliminary calculation to state at once the 
following result as very near the truth :—that the 
Caspian Sea is really considerably lower than the 
Buswe: vie., 101:2 Russian = 04.0 Paris fest. 
This preliminary result is warranted to be correct 
within five feet" (Athenaum, Deo. 28, 1837). 


University Events 


BrRMINGHAM.—At a special meeting of the Court 
of Governors held on November 18 the pro-chanoellor 
(Mr. Walter Barrow) presiding, the resignation of the 
vice-chancellor (Bir Eharles Grant Roberteon) was 
accepted, the resignation to take effect on September 
30, 1938. The appointment of the vice-chancellor has 
hitherto bean made by the Crown and no agp limit 
was attached, but by an alteration of the 
(in 1927), future appointmente were to be made by 
the Court and an age limit of sixty-five years was 
fixed. The pro-chancellor explained that, on approach- 
ing this age, Bir Charles voluntarily placed the 
continuance of his appointment in the hands of the 
Council, who the wish that he should 
remain in offloó until the completion of the new 
Central Hospital and Medical School, which owed so 
nach to hjs vision and patient work. Asit is expected 
that both buildings will be finished by next summer, 
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Sir Charles desired that he should retire on Septem- 
ber 30 next, when he would have reached the age of 
sixty-nine yeers. 

The Court then proceeded, for the first time, to 
elect & new vice-chancellor, and the pro-chancellor 
proposed, on behalf of the Council, the name of Dr. 
Raymond E. Priestley, giving an outline of his 
remarkable achievements. ind ition was 
seconded by the vice- G. Smith) 
and warmly supported by Cibo Barlmg and 
(from personal knowledge) by -Mr. J. H.* Reynolds, 
Prof. M. L. Oliphant and. Prof. Lees. The Court 

i elected Dr. Priegtley. 

After the meeting of the Court & portrait of Bir 
Charles Grant Robertaon (by Mr. James Gunn), pre 
sented to the University by 225 subscribers, was 
unveiled in the Great Hall by the wife of the pro- 
chanoellor. 
` Earlier in the afternoon Mr. T. E. Harvey, M.P. 
(Combined Universities), had formally opened St. 
Francis’ Hall, a chapel given tq the University by 
Mr. and Mrs. Edward Cadbury for the use of the 
undergraduates. 


CAXBRIDGH.—À. research studentship at Emmanuel 
College will be awarded in July 1938. Preference will 
be given to Candidates who have already completed 
one but not more than two years of research. The 
studentahip has a maximum annual value of £150, is 
awarded and normally held for two years, but may 
be renewed for a third. The studentahip is not 
tenanle dvi coitus lr cerei Mi 
of Cambri Further information can be obtained 


from the , Emmanuel College, Cambridge. 
An intment to a research studentship at 
Christ’s College will be made at the end of July 1988. 


Candidates must be men who will have graduated 


* before October 1, 1938, at some university other than 
i residence 


and ‘who have not commenced 
in Oambridge at the time of election. The student- 
ship will be normally held for two years, but it may 
be prolonged for & third year in exceptional circum- 
stances. It is of annual value not exceeding £200. 
Further information can be obtained from the Master, 
Christ’s College, Cambridge. 


Lusps.—Dr. J: W. Orr, lecturer in tel 
pathology, was elected to the post of reader. Dr. Orr 
is also assistant director of cancer research. 

The followmg appomtments have been made: 
Dr. H. G. Garland as clinical lecturer in medicine 
and honorary demonstrator in medical pathology ; 
Dr. J. A. Price aa honorery demonstrator in medicine ; 
N. Lissimore as honorary demonstrator in pathology ; 
F. R. W. Hemeley and I. J. Keidan as honorary 
demonstrators in anatomy; Miss Florence O. Bell 
as research assistant in textile physics. 


Loxpow.—Prof. A. J. Allmand haa been appointed 
as from August l, 1938, to the Daniell chair of 
chemistry tenable at King's College. Since 1918 he 
has held the University chair of chemistry at that 


College. 
The foll pod been inted "University 
readers : Dr. Garrod (Bt. Bartholomew'a 


) in baatar olor p O. F. 


Ellingham 
dience ` and Technology) m peel 
chemistry. A 


NOVEMBER 27, 1937 M 


Societies and Academies 
Paris 
Atalay at Semis, October 11 (O.R.; 205, 585-632). 


PrgRRE LEJAY : The absorption of solar radiation 
by the atmosphere in band 4. From a discussion 
of the resulta obtained from the study of more than 
two hundred spectra taken over a period of two years, 
i is oe that the oxygen band 4 is entirely 

The view of W. H. J. Childs that 
ds effi o width of a line is proportional to the 
square root of the atmospheric mass ig not supported 
by these observations. 

Lucian DamiEgL: Heredity in the descendants of 
Helianthus Dangeardi. 

J. Q. VAN DHR CORPOT: A new generalization of 
the Goldbach-Vinogradow theorem. 

Jan DrsSuDONNÁ: Continuous numerical fumo- 


tions defined in a product of two compact spaces. 
Henri Cartan : The theory of filters. 


ANTOINE Apparat: The effective definition of. 


nearly isometric measurements and on the generalized 
lmit of M. Banach. 

Cantos BrgaaEBRI: The singularities of Laplace 
integrals. 

RonunT Siena: The idea of traction and of the 
yield of the propelling screw and on the deviations 
existing between the mternal and effective char- 
acteristics. 

V. DorLgjÉÁuHk and M. TAvmRLE: A focusing effect 
for X-rays by means of a orystel with variable 
incurvation. 

Maurice PARODI: The characteristic frequencies 
of chloratee, bromates and iodatee. A comparison 
of the Raman and infra-red spectra gives data for 
deciding between the plane or pyramidal structure 
of the group .XO;. The latter appears to agree better 
with the experimental facta. 

Raymond Dura2sy, Low Puux and ANDRA 
GuinumwosxAT: The application of the Raman effect to 
the study of some cases of allyl-propenylic isomerism. 

ADREIN PHRRET: Researches on the anhydrous 
cyamides and cyanamides of iron, cobalt and nickel. 

JAAN ALBERT GAUTIER: The hydrogenation of 
some nitrogen substituted «-pyridones by means of 
Raney nickel. 

Mire. Y. Bormsm De Braa: An outcrop of 
Cantal basalt subsequent to a glaciation of the valley. 

E. SaAvumimw: The presence of the fossil-bearing 
Norian on the coast of South Annam. 

Grand WaTMaLOT and Kpovanp Room: The 
Gothlandian of the Haut-Atlas to the east of Marra- 
kech. 

Franz Banets and Romar VANDEWIJHB: The 
alkalinity of the ash and loes of chlorine on incinera- 
tion. Experiments on the loss of chlorine with 
corresponding formation of potassium carbonate when 


, solutions of sugar containing potassium chloride are 


ANDRÁ Goris: A tear-producing principle in the 


.roota of Ranunoulus Thora 


PauL Marmas: The evolutionary cycle of a 
trematode of the family Allocreadiide (Allocreadium 


ys 
Hurry Sonwas: Changes in the hyperglyommic 
action of adrenalin by the addition of vino salts. 
The hyperglycssmia caused by adrenalin is increased 
a oH ee ee ee M 
injected with the adrenalin. Similar 
aes pde Realist noted for insulm and 
it is concluded that the effects in both cases are due 
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to a modification of the cellular substratum, probably 
a change in the colloidal structure. 
ANDRÁ Lworr and HiaTAxm Dusi: Pyrimidine 


and thiazol, factors of growth for the flagellate 
Polytomella oca. 
Washington, D.C. _ 
National Academy of Sciences (Proc., 23, 460-533, 
Sept. 15). 


R. F. KrwBarn: Inheritance of sex at endsimisis 
in Paramecium aurelia. The race found by Sonneborn 
to have sexes I and IL was used. As found by 
Sonneborn for conjugation, sex is segregated at the 
first fission after the formation of the anlagen (the 
portions of micro-nuclei which will form the new 

nuclei at endomims). Sex ratios of 1:1, 1:2 
2:1 were found. - 

L. C. Duxwsw: A third lethal in the T (brachy) 
series in the house mouse. 

E. Haponmw: An accelerating effect of normal 
"ring-glands" on puparium formation in lethal larve 
of Drosophila melanogaster. In the mutation ‘lethal 
giant”, no pups are produced ; puparium formation 
occurs, but at & later period than in the normal 
individual. Injection of “‘ring-gland’’, a small body 
located dorsally between the two hemispheres of the 
“brain”, accelerates puperium formation, suggesting 
that this produces a pupation hormone. 

B. P. UFMANX and M. D*mwmREO: Frequency 
of induced breaks in chromosomes of Drosophila 
melanogaster. Cytological analysis of salivary gland 
nuclei shows that breaks oocur with equal frequency 
in the Y-chromosomes, which are genetically inert, 
and in the autosomes, which are genetically active, 
suggesting that the structure of the chromonema 1s 
similar in all regions of the chromosomes. 

F. D. MunNAGHAN: The direct product of irre- 


duoible Ey is uc of the symmetric group 
W. SEWELL: Degree of appositus by 


pol roblem «. 

G. A. Miriam: Seta of independent generators of 
a finite group. 

D. H. Hymers: On functional equations in lineer , 


sa go spe0es, 

RonnrNs and F. KAVANAGH : Intermediates 
of vitamin B, and growth of Phyoomyoes. The 
thiazole and pyrimidine componente of the vitamin 
appeer to be utilized in molecularly equivalent 
quantities when offered as mixtures of varying pro- 
portions. This suggests that Phyoomyoes requires 
vitamin B, and synthesizes it from the intermediates 

P. W. WiLsox and E. B. Fnup: Mechanism of 
symbiotic nitrogen fixation. (2) The pO, function. 
Experimente in which the partial preasure of oxygen. 
was varied lead to the view that. molecular oxygen 
is not directly concerned in symbiotic nitrogen fixa- 
tion. Indirectly it is important for ite influence on 
the carbohydrate metaboliam. 

A. H. Hotway and W. J. CBozuma: The law for 
minimal discrimination of intensities (2). Experi- 
menta in which area of application on the skin w 
sanad it extant, and meohanioal -presare Ja. Eópi 
constant, support the findings with visual and auditory 
stimuli that least discriminable difference of intensity 
decreases with increase of stimulus. 

W.J. CROZIMR, E. Worr and GHETRUD ZERRAHN- 
Worr: constants for visual excitation. The 
mean critical illumination for response to flicker was 
meesured as & function of flicker frequency for a 
number of teleost species. The resulta provide sup- 
port for the theoretical objection to the practice of 
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averaging data from individuals not necessarily 


d the b proper investigat 
J. G. absorption of radio- 


sodrum in normal human subjects. Radio-sodium 
was prepared by bombardment of' ordinary sodium 
chloride with deuterons from the cyclotron. The 
radioactive salt was dissolved in water and given 
orally. The radioactivity of the hand was measured 
by a Geiger-Müller counter held in the hand, the 
hand and forearm being enclosed in & thick lead box 
io shield the counter from radiation from the body. 
Absorption of radio-sodium within a few 
minute and is apparently completed in 8-10 hours 
in some subjects. The method offers a new means 
for the study of the metabolism of sodium and other 
elementa. 

8. F. Coor, K. G. Soorr and P. AsgrsQN: De- 
position of radio-phosphorus in tissues of growing 
chicks. Radio-phosphorus prepared from red phog- 
phorus by the lotron was fed to growing chicks, 
which were killed at different periods after administra- 
tion; the radioactivity of thirteen tissues was 
examined. The reeulte were in general agreement 
with those of Hevesy and of the Italian workers under 

. Radio-phosphorus was found in all tissues 
examined, but particularly in the skeleton and 
musculature. Comparison of the activities at 4 days 
and 60 days after administration showed marked 
movement of radio-phosphorus from muscle and 
intestine to bone, bone marrow and brain. Spleen 
showed high content of radio-phosphorus at all times. 


Forthcoming Events 
[Meetings marked with an asterisk are open to the publio.] 


Monday, ‘November 29 
Uxıvanarry or mene: o5:5:15,— Prof. T. H. Peer: 
Place of Imagery in Mental Prooeeses".* 


Rovarn Soorerr or Ants, at 8.—Prof. J. O. Drummond : 
“Historical Studies of English Diet and Nutrition” 
(Cantor Lectures). 


ROYAL GEOGRAPHICAL SOcmtry, at 8.30.—L. Christensen : 
“Recent Reconnatmweance Flights m the Antarctic”. 


Tuesday, November 30 
"Rovar Soanry, at 2.80.—Anniversary Meeting. 
Bir William Bragg, P.R.8.: Presidential Address. 
Iwsrrruri0W oF OumwicAL Exarwa-mns (at the Geo 
Society, Burlington House, Piccadilly, W.1), at 6.— 
Prof. A. Freundlich: ‘Industrial Applications of 
Supersonic Vibrations”. S 


. Wednesday, December 1 
IwsrrrurH or Fum (at the Institution of Mechanical 
Engmeers), at 7.—Joint meeting with Institution of 
Heating and Ventilating Engineers. 
H. L. Pirie and I. Lubbock: 
and Hot Water Supply’. 


Thursday, December 2 
CuxwicAL Roary, at 5.—Discussion on ‘The Influence 
of Btructure on the Action of Parasiticidal Drugs" to 
be opened by Dr. T. A. Henry. 
Krva’s Correas, Lowpon, at 5.80.—Prof. J. Chadwick, 
F.R.8.: “The Artificial Transmutation of Matter" 
(succeeding lectures on December 7 and 8).* 


Friday, December 3 
ROYAL Insrrrvtiox, at 9.—Prof. Irvine Masson : “Iodine”. 


“The 


“Fuels for Heating 
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Appointments Vacant 


APPLICATIONS are invited for the following appointments, on or 
dcr e 


Nene Pol, w rap rete 
Technology, London, B.W.7 (Koveutber. ). 


Ommas for the W. t Chemist—Tho Under-Beeretary 
of State (C. 5), War Ofhoe, .W 1 (Deoember 6). 

Pursat m the Research Laboratories of tho G.E O., Lty., Wembley 
—Ths Director. 

VETHEIMARY RESEARCH Oros in Kenya—The Director of 
Reomitment (Colonial Bervioe), Colonial Des; 2 Riahmond Terraco, 


Bw 
RaeuziROH PHYSIGET op io thé Printing end Alied Trades Research 
Awonlaton, 10 Robin Hood Court, London, H.O.4—' The Director of 





Official Publications Received 
Great Britain and Ireland 


Friends of the Hebrew University of Jerusalem. Ananal Reporti, 
1936-7. Pp. 20. (London. Friends of the Hebrew Uni 
Jerusalem.) 311 
Report of the Council of the Royal Institute of 
1036-1037: Hyghteenth Annua] General of 
November 2nd’ 1937. Pp. 112 (London: 
national Àffars. 


stm No. 8 Boron n Agricalture, by Dr E Wed. 
Bp. 96-11 platea. (Giagow- Woet 


Abstracts of Dissertations appioved for the Ph.D., M.8e. and M. Litt. 
BUREN meri a Catia eal 

m ‘eae Se) AUI) 144. (Cambridge : Printed 
M cal EARE A By So Martin Forstor. (20th 
US a Locturo) Pp. 21. (London: Institute of 


[811 
redes qr Meme gli Ot Goon ense Summary of 
Progresa or thie Geological Surve Great Britain and 
Ee m Uer reta mi Report of o 
cal Surve 
Eit Btatsonery Om me 
London Bobool of S Tein Matias QU of 


Llgnion Biol of Hygiene sod Troon Report on the W of 
ple get colere resti US ds MI 


Year- 193 No. 6) ipie d tay (London 
NUES Fo oak, Moret rq pen ba othe E 
PSI DA Bulletin. "Tal. M. Bepplenent: ade end 
MEUM cot vom uribuh-Dolódie rates and Depend- 
enmes for the Year 1035. Summarized P. Granville Edge. Pp. 
29r. (London: Bureau of Hygiene and cal Medicine.) Tati 
Other Countries 


Vai gan i ad Leiden. Deel 17, sak li A Btudy 
Photogra: 


Brown ( ). 
By Ian Langtands. of Forest Products . neal fees 
NO. 93.) Pp. 20--4 (Melbourne: Government Printer.) [| 
dig Hducaton: Baroda State. Lecture Beres, 1030-37, 


Leoture No. 2. Some relating to Educatave Em 
Capt: JW PSY Pp. 14. (Baroda: of manon), 


Ate Deparment ot Amesz; oe EA i 
The Geo of porhon Coastal Gam 
pu UE of Sheets Nos. 151 North and 181 e. 


Ss. f10 
U.8. Department of tho mien: Office of Hducation. Vocational 
Ednoadon No. 154 Berles, No. 40) .- Analyses 
of Speatal Jobs m Production ; and Prac 
for on on Farms. edron. 
Pp. +15 ashington, D.C.: Government Printing- Omon) = 
Dirion of Fish and Game of : Bureau of Marne 
Fisheries. Mo. 50: Sises of California Sardines 
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Racial Doctrine and Social Evolution 


N the now not inconsiderable list of men of 
eminence in anthropological studies who have 
paid tribute to the work of Thomas Henry Huxley 
in the Huxley Memorial Leoture of the Royal 
Anthropological Institute, now approaching near 
to ita fortieth year of delivery, no one, since the 
inaugural lecture in 1900 by Lord Avebury, the 
intimate friend of both Huxley and Darwin, has 
been more felicitous or more opportune in the 
choice and treatment of subject than was Prof. 
H. J. Fleure, when on November 9 he addressed 
the Institute on ‘Racial Evolution and Archmo- 
logy” (see page 981). In making the classification 
and distribution of races the basis of his argument, 
he dwelt on an aspect of the study of man with 
which Huxley was closely concerned, and at the 
same time, by associating racial studies with the 
resulta of archsological and cultural research, he 
was able to draw certain inferences as to the forces 
making for the upward progress of mankind, which 
would have commended themselves to one whom 
Prof. Fleure and his colleagues without exception 
would regard as their master. 

Prof. Fleure struck the keynote of his lecture 
when in his opening sentenoes, speaking of Huxley, 
he said : ‘His championship of the free conscience 
is more than ever needed tb day, when in not & 
fèw countries the pursuit of the science of man is 
being seriously affected by non-scientific views." 
The evil, however, as Prof. Fleure went on to show 
at a later stage in his lecture, is even more grave 
than these words would suggest. It is not merely 
that racial theory is being constrained to lay false 
emphasis on the part played by the racial factor 
and by certain races in the advancement of civiliza- 
‘tion, as well as on the character and standing of 
those paces, but also racial doctrine is made the 


instrument of attack on that freedom of conscience, 
of which it was Huxley's conviction that the pro- 
œs of growth is in a very deep sense the essence 
of progress in the development of civilization. The 
call of the blood—in other words, the claims of 
the group—are made to transcend and override 
personal right to the exercise of individual 
judgment. 

The conflict between authority and the right to 
individual judgment, in which Huxley and other 
great figures of the latter half of the nineteenth 
century were so long and strenuously engaged, 
had seemed to be won—fully in the field of science, 
where truth alone, without regard to pre- 
possessions resting on extraneous consideration, 
was accepted universally as the acid teet of 
validity. It is unnecessary to recall the course 
of events by which, since the Great War, science 
in certain countries has been harnessed to political 
ideals of varied complexion; but the perversion 
of ethnological science to support the authority 
and supremacy of the group over freedom of 
thought and judgment has been tragic in its 
consequences, both socially and in the field of 
gcienoe. 

In his survey, vast in space and time, of the 
evolution of races and of their migrations over the 
surface of the globe, and of the part played by 
these races, each in their turn, in the development 
of civilization, Prof. Fleure was in & position to 
demonstrate that the history of mankind is & 
story of the development of individuality and ite 
emancipation from the chains of the social group, 
which, indeed, he suggested may perhaps be 
traced back as a relic of even pre-human days. 
In every phase of cultural growth, from the stage 
of the food-gatherer to the higher forma of 
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civilization, there is evidence of “an increasing 
purpose". So far from society being, as the political 
philosophers would have it, a system of restraints 
imposed upon the original freedom of man in his 
natural state, the history of human progress, as 
Prof. Fleure interprets the evidence, is the story 
of the emancipation of the individual conscience 
from the suppressive influence of group pressure, 
which favours mediocrity ‘alone. 

Nor does the theory of the superiority of the 
racially homogeneous group as & progreasive force 
recelve any support from racial history. As 
anthropologists generally hold, and as Prof. Fleure 
agrees, it is probable that no society, at least of 
any size, is composed of a racially homogeneous 
group, nor has been so composed since at least 
the days of the food-gatherers. Further, as Prof. 
Fleure went on to point out, in & society oom- 
posed of racially heterogeneous groups, such as 
have been formed in the course of the kaleidoscopic 
movement of racial migration which has been 
taking place for thousands of years, there is 
evidence to show that adjustments and com-- 
promise have taken place between the different 
groups, each of which has had ite own racial 
history behind it, and, possibly, each with its own 
characteristic mental attitude and outlook. 

From the conflict, however, which thus arises, 
when the ritual of one part is set over against 
the ritual of another, discussion takes place, and 
as Prof. Fleure pute it, leads to the valuing of 
Justice rather than ritual. This must have 
happened even with such & military oeste as the 
Nordic, whom a perverted racial theory has 
elevated to a pinnacle which is less than deserved. 
For even in the larger groupings which seem to 
have come about through the domination of tillers 
by herders, especially when the latter have been 
of a militarizing tendency, the group developed 
with & diversity of tradition .&nd with diverse 
ranks of a hierarchioel society, and nearly every- 
where the result has been that the immigrant 
rulers have had to acoommodate themselves 
to the prejudioes and customs of the subject 
masses, 

It would appear, in fact, that the dogma of the 
political philosopher that the development of 


society is from status to contract, when inter-' 


preted in the light of the evidence of ethnology 
and archmology, must be taken to mean that in 
the development of civilized society the Ime of 
progress has been, not a class conflict, but in the 
direction of an ultimate adjustment of rights and 
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privileges among those varied sections of society 
which may in fact be rooted in diverse racia 
origins and are certainly linked with differenoe 
of tradition and social outlook. Such an adjust 
ment to be lasting cannot be imposed by superio 
authority but must be the result of free anc 
unfettered discussion. 

‘What does not Britain owe", asks Prof. Fleure 
“to the fact that Celtic, Teutonic and Roman« 
cultural contributions to the oommon life havi 
intertwined without complete dominance by any 
one of them 1" He points out that, in the instance 
of Holland, which welcomed the persecuted, we 
marvel at the richness of development of indi- 
viduality in a society orderly above the average 
of ite time and not particularly distinguished as a 


“whole. 


On a view of the history of human development 
such as has been put forward by’ Prof. Fleure, 
there cannot be two opinions but that the verdict 
lies in favour of the racially heterogeneous rather 
than the homogeneous group. But what of the 
future ? Will the unity of purpose and action ot 
& society, which exaote uniformity in composition, 
culture and social ideal, prevail over the weak- 
nesses inherent in ite denial of what history has 
shown to be the evolutionary trend 1 On such & 
question we cannot do more here than refer to the 
conclusion at which Prof. Fleure has arrived. If 
the group working towards ‘autarky’ by the 
suppression of thought and intellectual intercourse 
loses its perspective, throwing out its best workers, 
thinkers and artists in the interest of medioority, 
strongly tinged with jealousy, it loses the means 
of keeping in contact with the ceaseless process of 
change. Further, by the suppression of the 
principle of freedom of conscience, it becomes 
an anti-scientific authoritarianism, because it 
denies that “which is the life-breath of science.” 

Such, then, is the verdict of detachment—the 
view of the anthropologist, who from his survey 
of the trends of development im civilization 


throughout the great expanses of space and time 


of man's history, is brought to the conclusion th&t 
in freedom alone, freedom of development and 
freedom of expreeaion, does truth, material, moral 
and spiritual, emerge. To this may be added 
88 & legitimate corollorary that the aim of society 
must be to ensure not ita own formal permanence, 
which is the triumph of the machine, but the 
maintenance of such conditions as will best keep 
open a way for man to the attainment of his 
ultimate destiny, whatever that may be. E 
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Physics of Music 


(1) Science and Music 

By Sir James Jeans. Pp. x+258+410 plates. 

(Cambridge: At the University Prees, 1937.) 
88. 6d. net. 


(a) Music and Sound 
By Ll. S. Lloyd. P$. xiv +181. (London: Oxford 
University Press, 1937.) 10s. 6d. net. 
pee increase in the appreciation of musio in 
Great Britain, and the importance of a 
knowledge of acoustics for such purposes as the 
control of noise and the design of pubHo halls, 
make the appearance of two books on this subject 
extremely opportune. There is, however, a funda- 
mental difference between them. Sir James Jeans 
approaches the reader who has no technical know- 
ledge and interests him in music and ite associated 
physica alike; but Mr. Lloyd addresses the 
musician, and leads him on to acientific principles 
for the sake of the understanding that he will 
thereby gain. 

(1) It is true that “Science and Musio” is 
eminently readable and contains no mathematical 
symbols ; but that seems to impose no limitations 
on the author: his discussion of the physical 
principles is clear and satisfying. He is equally at 
home when discussing the countless details on 
which music depends, or the recent investigations 
into the measurement of reverberation. On the 
purely musical side the book is full of good matter, 
and. could only have been written by an expert 
familiar with orchestral instruments. 

The book begins with a fascinating account of 
the development of the ear, and then describes 
the fundamental facts about frequency, beats, 
reeonanoe, the vibrations of a stretched string and 
harmonics. There follows an account of the fagtors 
which govern the tones of the piano and other 
stringed instruments. We have an analysis of the 
physigal conditions which produce the Stradivarius 
quality of a violin; the author even hints that 
X-ray analysis may in time lead to its masa 
production. 


After a study of the vibrations of air, we have Í 


a description of edge-tones and the way in which 
the eddies produced control the sound of a flue 
organ-pipe ; reed pipes follow and then applica- 
tions to the chief wind instruments of the orchestra. 
Interesting light is thrown on many of their 
problems, including their characteristic timbre and 
the way in which pitch can be varied by the 
player's lips. Perhaps in a future edition it may 
be explained how the sound of a olarinet, owing 


doubtless to the reed, contains a’ second harmonic 
of 3-5 times the amplitude of the fifth (p. 150) 
and yet the instrument will overblow to the fifth 
harmonic and not to the second. 

Another chapter is devoted to disoord and the 
origin ‘of the musical scale, with an account of the 
various attempta to overcome the difficulties of 
equal temperament; it is only when the reader 
finishes the chapter that he realizes that he has 
been taken through a series of subjects that in . 
less able hands would have been very severely 
technical. (There is an obvious slip in the top line 
of p. 148, for the wolf-fifth contains about 7-4 
semitones.) 

The last two chapters handle the transmission 
of sound from its source to the ear-drum and its 
transmisaion from the ear-drum to the brain. In 
spite of a still ‘current impression to the contrary, 
the problem of constructing a publio hall with 
good acoustic properties has been solved, and we 
have a clear account of the-^effeot of various 
materials upon absorption: incidentally, the 
marked musical superiority of wood over felt or 
canvas of equal absorbing power in the middle 
register is explained as due to less damping of the 
higher notes and of the harmonics; music will 
therefore sound brilliant and rich in & wooden 
room, but dull and dead when the damping is 
produced by felt and canvas. 

When we come to the discussion of the processes 
in operation between the ear-drum and the brain, 
with their many subsidiary questions, we have 
the author at his best: among many interesting 
facta we learn how in many of our radio seta all 
frequencies below middle O are cut out; yet we 
hear the double-bass strings and male voloes with 
absolute clearness. i 

The value and attractiveness of the book are 
increased by an exceptionally good series of photo- 
graphs and diagrams. It will fascinate those 
interested in musio and will be very useful to 
physical studente for its socount of the modern 
work upon sound. 

(2) In the introduction to “Musio and Sound", 
it is rightly pointed out that, while & knowledge 
of wooustion is useful to the musleian, the scale 
has been developed by composers, and the indica- 
tions from physics can only be accepted when they 

with what counterpoint teaches: & oom- 
poser should learn to think in terms of the pure 
scale and must therefore study music of the poly- 
phonic period, when music was written for un- 
accompanied voices. 
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The book begins with a satisfying investigation 
of major and minor scales and the effect of modula- 
tion in displacing thenotes. Then come disoussions 
of temperaments, mean-tone and equal; and of 
chromatic notes, decorating notes and intona- 
tion, & number of the resulta, such as the 
difference between Ff and Gb, being worked out 
in commas. 

In Chapter iv, oombination tones and beats are 
handled in an interesting way, from the point of 
view of the concert-room rather than the labora- 
tory. But at first sight one point is rather puzzling. 
The author on p. 40 accepts Helmboltz's view and 
holds that combination tones are produoed in the 
ear, yet he says on the previous page that experi- 
ment confirms a general observation denying it. 
The author next deals with consonance, dissonance 
and the effects of mistuning, and his specialist 
knowledge leads to some striking remarks. Thus 
on p. 64: 


“the major chord of the 6/4 is acoustically the 
smoothest consonance, yet for centuries the art 
of music has treated this chord as a discord. 
There is & significant sentence in Helmboltz's 
work: ‘The dispute as to the consonance or 
dissonance of the fourth has been oontinued to 
the present day’. This dispute is, in effect, whether 
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music is an art or a science. No room for con- 

troversy would have been left had the teat of thé 

disputenta been that of the use of the 6/4 by Bach 

re his forty-eight preludes and fugues for the 
vier. ” 


The handling of musical notes, audibility and 
resonators is on ordinary lines and is followed 
by an excellent chapter on the organ pipe and 
orchestral instruments. In spite of the lemitations 
imposed by the holes and valves of the wind instru- 
menta of an orchestra, it is sa&isfactory to have it 
on Stanford’s authority that in the orchestra the 
compromise of ‘equal temperament’ has no place. 

The author lays stress on the drawing of graphs 
in order to obtain & concrete grasp of acoustic 
principles, and in the last chapter gives a good 
example of their value in discussing the vibration 
of strings. Having excluded from the text all 
but the most elementary mathematics, he pro- 
vides for further information a number of short 
appendixes, the last being an excellent note on 
auditoriums. 

The book is obviously written by a trained 
musician; ite style is clear and ita mode of 
presentation fresh. It is atrongly to be recom- 
mended to- those for whom it is written. 

G.T. W. 


Recent Work in Enzyme Chemistry 


Enzyme Chemistry 

By Dr. Henry Tauber. Pp. xii + 243. (New York: 
John Wiley and Sons, Ino. ; London: Chapman 
and Hall, Ltd., 1987.) 15s. net. 


(O DERE the complexity of the problems 
presented by enzyme chemistry and the 
remarkable achievements which have been made 
of late in this branch of biochemistry, there is 
little doubt that the appearance of a book de- 
scribing accurately and concisely recent advances 
would be very welcome. Dr. Tauber has attempted 
this somewhat formidable task. His book, as the 
author states in his preface, ‘makes no claim to 
completeness”, whilst theoretical considerations are 
intentionally reduced to a minimum. Presumably 
the book is to be read as an addendum to more 
complete works on enzyme chemistry. 

After a short introductory chapter dealing very 
briefly with such topics as enzyme specificity, 
activators and inhibitors, reversible inactivation, 
the carrier theory, and the mechanism of enzyme 
synthesis, the author turns to the descriptive work 
which forms the main feature of his book. He 
deals first with esterases and then, more at length, 


with the proteolytic enzymes. Here there is to be 
found & good description of the work of Northrop 
and his colleagues on the crystallization of members 
of the proteinase group (pepsin, trypsin, chymo- 
trypsin, eto.), and a not too adequate description 
of the recent work of Bergmann and his associates. 
The author, for example, states (p. 87) that “it 
is not known whether papain is a single enzyme 
or a mixture of two or more enzyme”, whereas 
Bergmann and Ross (J. Biol. Chem., 111, 659 ; 
1935) make it clear that there must be in natural 
papain two different proteolytic enzymes, œ pro- 
teinase and a polypeptidase, the former of which 
is reversibly inactivated by oxidation and the 
second irreversibly inactivated (see also I 
and Ross, J. Biol. Chem., 114, 717; 1936). The 
author then turns to the ‘amidases, lightly touch- 
ing upon such enzymes as asparaginase, aspartese 
and tyraminase, and giving more attention to the 
preparation and some of the properties of urease 
and arginase. Oarbohydrases are next dealt with, 
and finally oxidizing enzymes and systems are 
described. Catalase, carbonio anhydrase and 
luciferase are distinguished by each anaes & 
Beparate chapter. 
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Dr. Tauber cites (p. 162) as the first experimental 
proof of the formation of an intermediary enzyme- 
substrate compound the reaction between catalase 
and monoethylhydrogen peroxide described by 
Stern. Kellin and Hartree, however, claim -(Proc. 
Boy. Soo., B, 121, 173; 1936) that ethylhydro- 
peroxide is not & substrate of catalase, no deoom-' 
position (to acetaldehyde) taking place with a weak: 
solution of the enzyme free from other hematin 
compounds and from aloohol. 

Dr. Tauber describes the dehydrogenase systems 
sorappily and inadequately. Keila is credited - 
with the conclusion (p. 169) that “the suocinio 


enzyme is a complete enzyme system consisting . 


of a dehydrogenase, cytochrome, and the oxygen- 
activating indophenol (or cytochrome) oxidase". 
The finding of Banga, Laki and Szent-Gydrgyi 
that the oxidation of B-hydroxybutyrio acid to 
acetoacetic acid is due to the same enxyme-oo- 
enzyme system which oxidizes lactic acid (p. 172) 
is quoted without the additional statement that 
these authors (Z. physiol. Ohem., 220, 278 ; 1933) 
afterwards retracted this conclusion. It is now 
known that the two systems are distinct. There 
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is little mention of the properties of the amino-acid 
dehydrogenases. 

Confusing and inaccurate. statements and mis- 


spellings appear—evidence, doubtless, of hasty 
proof-reading. For example, we find the following 
sentence, “Tyrosine, monophenols and aromatio 
diamines are not attacked” by laccase (p. 180), 
whereas, of course, such monophenols as Pe 
and p-cresol, as the author has actually previously 
mentioned, are attacked by laccase. 

There is a number of omissions of subjects which 
certainly should have found some mention in this 
book; for example, glyoxalase and the co-enzyme 
properties of glutathione, action of -eserine on 
cholme esterase, protective power of substrates 
and allied compounds on enzyme inactivation by 
dyestuffs, eto., equilibria established by xanthine 
oxidase, eto., recent concepts of constitutive and 
adaptive enzymes. Quite apart from these and 
other omissions, however, it is evident that 
Dr. Tauber’s book requires some revision, and it 
is to be hoped that he will be able to &coomplish 
this in the not too distant future. 

J. H. Q. 


Human Embryology 


A Textbook of Embryology 

By Prof. H. E. Jordan and Prof. J. E. Kindred. 
Third edition. Pp. xiv+613. (New York and 
e D. Appleton-Century Co., Ino., 1937.) 


s 


E text-book by two Virginian embryo- 
logists has served a useful purpose in the 
pest and will continue to do so in the future. It 
deals more particularly with human development, 
and the comparative method in deducing and 
interpreting the progressive changes is used but 
sparingly, the authors preferring generally to fill 
in lacuns in our knowledge by postulating hypo- 
thetical stages rather than by referring to data 
derived from the study of other animals. In special 
cases, however, and more especially in deacribing 
the development of the fostal membranes and their 
appendages, the comparative method is freely 
adopted. Furthermore, in the interpretation of 
vestigial and transitory structures full use is made 
Gf the ‘law of recapitulation’. The separate section 
on “Laboratory Exercises” continues to be & feature 
of the work. The present edition does not differ 
materially from the last, but there are some addi- 
tions, more particularly to the chapters on hæmo- 
poiesis and sex determination, and certain errors 
in other parts of the book have been corrected. 
Of the errora which have been allowed to remain, 


thoge relating to ovulation, the corpus luteum and 
the sexual cycle are perhaps the most noticeable. 
Thus, the corpus hsrhorrhagioum is described as 
the mass of clotted blood which fills the cavity 
of the ruptured ovarian follicle and constitutes the 
first stage in the formation of the corpus luteum. 
The name ‘oorpus hwmorrhagicum’ or ‘blood 
follicle’ is now reserved for degenerate undischarged 
follicles which have never ruptured, and in the 
figure such a one is shown in the centre of the ovary 
and duly labelled. "The lutein cells can scarcely 
be said to “invade the corpus hamorrhagicum”’ 
since they are actually formed from the undis- 
charged follicular epithelium, and the cells which 
grow inward from the wall are connective tissue 
elements, these giving rise to a network surround- 
ing the enlarged lutein cells. 

Again, in dealing with the time of ovulation, 
the authors cite Siegel’s statistical data pointing 
to the occurrence of the process about the tenth 
day after the beginning of the menstrual flow. 
They omit to mention the work of Shaw, Knaus, 
Ogino and others and the more recent work of 
Hartman showing definitely that in & normal 
menstrual cycle ovulation usually takes place about 
the fourteenth day. Moreover, the cstrous cycle 
is Incorrectly described. The dicestrus is not simply 
a quiescent period, but is now known to be of the 
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nature of an abbreviated peeudo-pregnanoy. The 
&uthors confuse the dicstrus with the prolonged 
period of rest known as the anostrus and are 
wrong in stating that in monœstrous animals the 
dicestrus includes almost the whole year, for such 
species do not experience a diœstrous period. 
Monvcestrous animals are not those which experience 
“only one annual heat period", for the dog is 
definitely monestrous (that is, it has only one 
cestrus in a sexual season); yet the dog, ss is 
well known, comes on heat and breeds, as a general 
rule, twice & year. Moreover, it can no longer be 
affirmed that the procestrus of the lower mammal 
corresponds simply to the menstrual flow of the 
human female. 

There is a paragraph describing Spemann’s 
work up to 1924 on the process of differentiation 
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of the ovum, but we would have liked some acoount 
of the more recent advances in experimental 
embryology. In view of the great complexity 
which the study of the sex hormones has attained 
as & consequence of recent researches, it may be 
doubted if the Lillie-Minoura explanation of the 
‘free-martin’ can be held in the simple form in 
which it was presented. ` 

A word of praise must be added for thp excellent 
illustrations, and the book as a whole may be 
recommended to medical studenta and practitioners 
who desire a clearly written presentation of the 
principal facta of human embryology. Such 
criticisms and suggestions as are made above have 


_ been put forward with a view to further improve- 


ment when the book reaches a fourth edition. 
F. H. A. MARSHALL. 


X 


Aspects of Higher Mathematics 


PI. Deron: ME. les Toeonp ndes espace" 
connexion projective 
Par Prof. E. Cartan. Rédigées PES P. Vinoen- 


Bini. (Cahiers scientifiques, Fascicule 17.) Pp. 
vi + 308. (Paris: Gauthier-Villars, 1937.) 85 
franos. : 


(a) Differential Systems 

By Prof. Joseph Miller Thomas. (American Mathe- 
matical Society, Colloquium Publications, Vol. 21.) 
Pp. ix + 118. (New York : American Mathematical 
Society, 1987.) 2 dollars 


(3) Introduction mathématique aux théories 


quantiques 
Par Prof. Gaston Julia. (Cahiers scientifiques. 
Fascicule 10.) Première partie. Pp. vi+ 220. 


(Paris: Gauthier-Villars, 1936.) 60 francs. 

(4) Éléments de géométrie infinitésimale 

Par Prof. Gaston Julia. (Cours de la Faculté dee 

Sciences.) Deuxième édition. Pp. vii + 262. (Paris: 

Gauthier-Villars, 1986.) 60 francs. 

(s Uber einige neuere Fortschritte. der 

additiven Zahlentheorie. 

Von Edmund Landau. (Cambridge Tracts in 

Mathematics and Mathematical Physics, No. 35.) 

Pp. vii+ %4. (Cambridge: At the University 

Press, 1937.) 68. net. 

(1) pe OCARTAN’S work on the theory of 
spaces with projective connexions is 

executed in accordance with a plan originally set 

forth in another work of his on generalized spaces. 

The present volume is divided into two parta, the 

first of which serves a8 an introduction to the 

second, and presenta a survey of the different 


methods employed in projective differential geo- 
metry with emphasis upon those which may be 
generalized in the theory of spaces with projective 
connexions proper. Prof. Cartan chooses the 
simplest of: problems here; indeed certain of 
them are chosen only for their instrumentality in 
illustrating the different methods employed. Thus, 
as he says, the first part cannot lay claim to being 
in any sense an exhaustive treatise on projective 
differential geometry. 

In the second half of the book Prof. Cartan 
passes on to consider spaces with projective con- 
nexions proper, and, as in Riemannian geometry, 
onoe the general theory is introduced, two kinds 
of problem arise. First, there are the problems 
which are consequent upon the oonsideration of 
the properties of these projective spaces them- 
selves and their differentiation from the classical 
projective space; and secondly, there are those 
which arise from the consideration of the properties 
of the curves and surfaces in such spaces. Prof. 
Cartan does not, in this work, go into the latest 
developments in generalized projective geometry, 
but he includes an extensive bibliography of works 
expounding the most modern researches. 

" (2) In his extremely interesting treatise on 
differential systems, Prof. Miller Thomas js 
primarily concerned in developing the theory of 
partial differential equations and that of Pfaffian 
systems in such & way as to show clearly the 
relations between the two theories. He uses the 
postulational method as being the most conducive 
to generality and conciseness, and proceeds to 
take a few existence theorems and construct his 
theory upon them. He includes a consistency 
e 
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proof by proving the postulates in particular cases. 
There is no systematic development of the theory 
of commutative polynomial rings in this book, but 
Prof. Thomas develops in detail the theory of the 
non-oommutative ring known as the Grassmann 
ring from the postulates of Chapter iii, and in 
Chapters iii and iv he develops the ideas introduced 
‘by Grassmann and perfected by Oertan. 

The tréatment of the algebraic case is entirely 


the author’s own, and an individual feature of the. 


work which he corfsiders most satisfactorily ex- 
hibited in the algebraic case, but which is employed 
throughout, is the admission of inequations on an 
equal footing with equations. Together with the 
use of resultants of all orders, he finds that this 
admission, obviates the necessity of making the 
preliminary linear transformations of the inde- 
terminates in the solution of algebraic systems. - 

(8) Of Prof. Julia’s two volumes, that on the 
elementa of infinitesimal geometry is a fairly 
straightforward treatise the substance of which 
originated in a course of lectures on the geo- 
metrical applications of analysis. Prof. Julia finds 
that the method of vectors provides greater 


simplicity in the establishment of generality in 


results. But, in particular problems he thinks 
that the utilization of Cartesian oo-ordinates or 
some other canonical system of reference which is 
appropriate to the geometrical nature of the 
problem under examination, effects a simplification 
in analysis. A combined use of the geometrical 
and analytical methods is what distinguishes 
Prof. Julia’s treatise from others of ita kind. This 
second edition contains many additions and a few 
modifications of detail, all introduced in order to 
give greater precision and exactitude to the 
exposition. 


M 
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(4) Prof.Julia's other work is the first 'fascioule" 
of & series which is to constitute a mathematical 
introduction to quantitative theories. In this 
introductory part of the work Prof. Julia investi- 
gates the properties of vector spaces of n dimen- 
sions and their linear transformations. Geo- 
metrically, & theory of linear operators is obtained 
which is translated analytically by a theory of 
matrices. The choice of co-ordinates appropriate 
for obtaining the simplest matrix of a given 
operator leads naturally to the reduction of 
matrices and to the study of the spectrum; in 
afine geometry the reductions of Jordan are 
obtained, and in metrio geométry the reductions 
of Schur. This work is once more the result of the 
combination of analytical and geometrical methods. 

(5) In 1935 Prof. Landau delivered the Rouse 
Ball Lecture in the University of Cambridge under 
the title “Solved and Unsolved Problema in the 
Additive Theory of Numbers’. The progress 
which has been made sinoe that date in the 
solution of some of the problems described by him, 
forms the subject of this little volume. The sub- 
stance of three further lectures on “The Clase- 
Number of Binary Quadratio Fields", in whioh 
Prof. Landau produced a full proof of Siegel’s 
very important theorem on the class number of 
the quadratic forms of negative discriminants, is 
algo included herd. For the understanding of this 
summary of progress made, a knowledge of the 
elementa of the classical theory of numbers ex- 
aluding the theory of prime numbers, is sufficient. 
Prof. Landau is so well known an authority in 
this branch of mathematical theory that it is 
superfluous to say that any utterance of his is of 
great importance. 

. À. v. ZA. 


East Africa 


Mountains of the Moon: 

&n Expedition to the Equatorial Mountains of 
Africa. By Patrick M. Synge. Pp. xxiv + 221 + 93 
plates. (London: Lindsay Drummond, Ltd., 

1987.) 15s. net. 


HE 1984-1985 British Museum Expedition 

to East Africa was organized for the pur- 

pose of studying the flora and fauna of the 

equatorial mountains in relation to their peculiar 

environment." This, the opening paragraph in 

Mr. Synge’s book, succinctly describes the subject 

about which it is written, one not perhaps new, 

but fully deserving the attention it receives at the 
author's hands. . i 

Ruwenzori, with ita gigantio lobelias and senecios 


and the other abnormalities distinctive of its 
extraordinary flora, was the main objective, but 
Mts. Elgon and Kenya, the Aberdares and several 
of the Birunga volcanoes were also visited, and 
although these are better known than Ruwenzori, 
the author oontrives to present the" botanical 
wonders that he saw and the events of the journeys 
to find them with a pleasing freshness. 

The latter part of the book is devoted to & care- 
fully recorded impression of Uganda—past, present 
and future—from the political and social points of 
view. This was. Mr. Synge’s first visit, but his 
remarks are well worth careful reading. He deals 
oom: ively with the subject. 
interested in the rise of European education in 
Africa, he concludes that the mental capacity of 
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the boys he saw at work, Baganda at Budo and 
Makerere, is equal to that of the average of 
European peoples, or the differenoe is extremely 
slight. Certainly he feels hopeful of the results ; 
hints at possibilities of improvement, is sceptical 
of the wisdom of studying Ooleridge, of questions 
on electric lifts and trams, thinks that the English 
language will eventually oust Swahili as the lingua 
franca of the country, speculates whether the art 
of Epstein would not appeal more to the native 
mind than that of Raphael, and is convinced that 
“Territory can only justifiably pass from one 
mandatory power to another by a plebiscite of ite 
population.” : 
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Appendixes deal first with the legends relating 
to the sources of the Nile and the Mountains of the 
Moon, and secondly, with the possibility of the 
acclimatization in Britain of some of the African 
mountain plante the author saw. 

The illustrations are varied and striking : partly 
taken from oil paintings and drawings by Stuart 
Somerville, two in colour; and partly from photo- 
graphs taken by various members of tHe expedi- 
tion. They are by no means the least noteworthy 
part of the work. Two maps and an index are 
provided. One alip may be mentioned: the- 
duiker is an antelope, not a deer. 

J. P. 


Oyster and other Fisheries of Great Britain 


(1) Oyster Biology and Oyster Culture: 

being the Buckland Lectures for 1035. By Prof. 
J. H. Orton. Pp. 211. (London: Edward Arnold 
and Co., 1937.) 5s. net. 

(a) The Nation’s Sea-Fish Supply : 

being the Buckland Lectures for 1936. By E. 
Ford. Pp. 112+4 plates. (London: Edward 
Arnold and Co., 1987.) 3s. 6d. net. 


(1) H.E earlier course of Buckland Lectures is 

' devoted to the oyster, a full investigation 
of which was subsidized for some years, com- 
mencing in 1919, by the Empire Marketing Board 
acting through the Ministry of Agriculture and 
Fisheries. There was at that time an immense 
mortality amongst the oysters of the east coast of 
England, and it was suggested, rather hysterically, 
that this was due to the dumping of trinitrotoluene 
in that region—an obvious impossibility. The real 
cause haa never been explained, but the researches 
of Prof. J. H. Orton and the information obtained 
by him and here presented will save a second such 
waste of public money. 

Of this presentation we can scarcely write too 
highly both as to ite form and substance—the 
complete life-history of the ‘Native’ and an 
excellent account of ita culture. This oyster is 
shown to be protogynous, changing ite sex to the 
male immediately after spawning and again 
evicting its gametes. Then, many of the oysters 
in winter become female and afterwards again 
revert to male—four changes of sex in thirteen 
months. Spawning takes place on the beds when 
the temperature of the water rises to about 60° F., 
but the causes of good and bad spatting years is 
still unknown. 

(2) In the second course of lectures, Mr. Ford 
examines our fish supply, stimulated thereto by 
the profound change effected in the industry by 


the Sea-Fishing Act of 1938, followed up by the 
formation of a Herring Industry Board of Control 
in 1935, probably the prototype of a Whitefish 
Board in 1938. Previous to this, British vessels 
were subject to little or no regulation either as fo 
catching or marketing, but few will be prepared 
to cantest the necessity for this somewhat socialistic 
measure. 

To understand the matter it is essential to 
appreciate the change that has come over Great 
Britain in recent years, the greatly increased 
provision of meats, fruit and vegetables at standard 
prides and so put up that they oan be served 
without further preparation, each purchase 100 
per cent nutritive. At present, at least half the 
freah fish sold is from the oounters. of the fish 
friers, fish otherwise being largely a luxury pro- 
duct, as can be seen from the fact that it has 
little or no interest to co-operative societies. In 
consequence, the industry, while formerly thinking 
largely in-terms of fish-bulk, now has to deal 
mainly with the demand for species in economic 
quantities. Before the Great War there was a 
question of overfishing of grounds induced partially 
by thoughts of: lessened catches, these met later 
by geographical boundaries being extended and 
improved methods of fishing. 

Still the question of a holocaust of undersized 
fish is with us, but the researches of the western 
nations of Europe in the International Council for 
the Exploration of the Sea, reconstituted in 1919, 
now make possible the free acceptance of inter- 
national regulations, such as sizes of mesh of nets 
and size limits for each marketable fish. The 
author is an &oknowledged expert whose dis- 
cussion is always both of value and of importance 
—and above all he bids us to remember that “fish 
are livestock which need to be exploited with 
reasonable care and caution’. 

e 
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Gmelins Handbuch der anorganischen Chemie 
‘Achte vollig neu bearbeitete Auflage. Herausgegeben 

(1) System-Nummer 36 :' Gallium. Pp. xvii-+iv + 
100. 13.87 gold marks. ] 

(3) Bystem-Nummer 87: Indium. Pp. xvilit+iv+ 
116. 15-75 gold marks. 

(8) Bystem-Nummer 23: Ammonium. Lief. 2: 
Verbindupgen bis Ammonium und Kalinm, Hydra- 
xonium, Hydroxylammonium. Pp. 248—002. 44.25 
gold marks. 3 

(4) System-Nummfer 50: Eisen. Teil A, Lief. 8: 
Fe-O (Fortsetzung); mechanische und thermische 
Eigenschaften ; Fe-C_H bis Fe-Be-K. Pp. 
1635-1818. 24.87 gold marks. i 

(5) Bystem-Nummer 59: Eisen. Tei D: Mag- 
netische und elektrische Ei der legierten 
Werkstoffe. Pp. xlviti+466: 57.75 gold marks. 

(Berlin: Verlag Chemie, G.m.b.H., 1936.) 

(1 4D 2) The metal gallium was rather neglected 
until about 1915, when advantage was taken of the 
long interval between ite low melting point and high 
boiling point to use it either alone or alloyed with 
five per cent of indium for filling high-temperature 
by Bates for alloying with cadmium in the oon- 
struction of an enclosed cadmium arc lamp. The 
alloy has a much lower melting point than pure 
cadmium and does not adhere to the silica on cooling, 
go that the riak of fracture is greatly diminished. 
Moreover, the aro spectrum of the cadmium is 
scarcely affected by the presence of gallium. Indium 
has as yeb found very little commercial application. 
It was formerly obtained exclusively from zino- 
blende, but is now a by-product in the cadmimm 
residues of the lithopone industry. Recently, Brewer 
and Miss Baker have discovered unusually large 
amounts of ib in cylindrite, a lead-tin-antimony 
sulphide from Bolivia, and also as & general impurity 
in tin. 

(8) The volume on ammonium contains an account 
of the salts of the radicals ammonium, hydraxonium 
and hydroxylammonium. Of the numerous 
ammonium polysulphides mentioned in the litera- 
ture, only one, the pentasulphide, is definitely known. 
The two amino-groups in hydrazine are unequally 
basic since only one series of salts is stable, except 
in the case of the halogen hydracids. The stability 
of the i salts towards acids, 


(4 and 5) Section 8 of Part A of the volume on 
iron deals with the mechanical and thermal properties 
. of the metal and with heterogeneous equilibria 
between iron and the elementa oxygen, nitrogen, 
sulphur, silioon, phosphorus, arsenic, antimony and 
the alkali metals. Part D gives a complete account 
of the magnetic and electrical properties of iron 
alloyed with numerous elements, other than carbon, 
these having been separately dealt with previously. 
The usefulness of this part is greatly enhanced by 
the inclusion of more than three hundred phase rule 

diagrama. 


NATURE 


953 


Elektronentheorie der Metalle 
Von Dr. Herbert Fröhlich. (Struktur und Eigen- 
schaften der Materie : eine Monographiensammlung, 
herausgegeben von E. Hund und H. Mark, Band 18.) 
Pp. vii--386. (Berlin: Julius Springer, 1930.) 28.80 
gold marks. - 


‘Tru electron theory of metals is now 80 far developed 


normal metals, and can help us considerably in our 
understanding of the behaviour of abnormal ones. It 
is therefore essential for a physicist to have at hand 
an suthoritative and up-to-date survey of the sub- 
ject. Dr. Fröhlich provides such a survey, starting 
with a discussion of the fundamental principles of 
wave mechanios and leading on to a discussion of 
problema in the emission of electrons, photo-electricity, 
optical and magnetic properties, the latter being 
get forth with pleasing clarity. Then follows & sound 
treatment of electrical conduction and allied phe- 
nomena, succeeded by articles on semi-conductors 
and on the metallic state in general. The last two 
which give an account of i 
and a systematic examination of the properties of 


Fundamentals of Vacuum Tubes 

By Prof. Austin V. Eastman. Pp. xv+488. (New 
York and London: MoGraw-Hill Book Co., Inc., 
1087.) 24». í 

TrosRE seems no limit to the number of large text- 
books recently devoted to the operation of practical 
thermionic devices. The present one sims at oom- 
bining theory and practice for senior engineering 
students, not attempting to appeal to the specialist. 
It assumes & working knowledge of the simple 
calculus, but emphasizes practical enda in developing 
the fundamental theoretical aspects. ^ Although 
thermionic tubes find most varied use in radio 
transmission circuits, these are not allowed to swamp 
the increasing importance of industrial applications. 
Gas tubes and photoelectric devices are naturally 
included in the discussion. Both the method 
of pomptehensive treatment and clarity of expression 
are to be commended. L. E. 0. H. 


Biology and the New Physics: 

a Plea for a Consistent Philosophy of Life. 
Bond. Pp. 67. (London: H. K. Lewis and Co., Ltd., 
1986.) Paper covers, 1s. 6d. net; cloth, 2s. 6d. net. 
Tun rapid changes in the theory and practice of 
science call more and more far a synthetic adjust- 
ment of the complete universe of knowledge. How- 
genuine attempts towards ite completion, as each 
one of them may open new perspectives which may 
serve a wider and more comprehensive synthesis. 
Mr. Bond's forceful and brief plea for & consistent 
philosophy of life is most interesting from this point 
of view, and should be read with profit by all those 
who place values in the forefront of their speculations. 

T.G 
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The Grain-like Structure of Solids* 
By Sir William Bragg, O.M., K.B.E. P.R.S. 


OURSORY glance over the research work 

described in the adientific publications of 
to-day shows that remarkable interest is concen- 
trated on magnitudes which are too small to be 
examined in detail under the microscope and too 
large to be studied conveniently by X-ray methods. 
Such magnitudes are to be found in all lmes of 
research, medical, industrial, and purely scientifio. 
Their behaviour presents numerous problems of 
great interest, and also of considerable difficulty. 
Solutions are of pressing importance, because the 
want of knowledge is in all cases a hindrance 
to progress. When in the course of our work we 
arrive at these magnitudes we realize that we are 
facing & key position. 

The microscope makes it possible to detect 
objects as small as a few hundred angstrüms in 
diameter, but it is far from revealing the details 
of objects so small as this. There are other optical 
methods of detecting such magnitudes. Thus 
Langmuir has recently shown how the polarization 
effects of films no more than a few dozen angstrüms 
thick can be made visible : but again this method 
does not supply a means of examining detail. 

The X-rays in & sense go too far. Their wave- 
lengths are such that the crystalline arrangement 
of atoms and molecules can be measured with very 
great accuracy, but their field of view is too narrow 
to take in the details of larger structures. Thus 
there is a gap in the moans of inquiry, and it is 
remarkable how consistently the particular de- 
ficiency has inconvenient reeulte. 

Magnitudes of this order oocur, for example, in 
the metallurgical fleld. Their importance is more 
obvious now that the structures of metals and their 
alloys are better known. ‘The X-ray methods 
determine with accuracy the details of the crystal 
structure of iron and ite alloys, but such informa- 
tion is insufficient for a prediction of the behaviour 
of a specimen of steel. As Smekal has observed, 
there are certain properties which are clearly 
connected with structure; and are ‘insensitive’ 
to any treatments to which the steel has been 
submitted in ite previous history. But there are 
other properties, to be described as ‘sensitive’, 
which can be modifled profoundly by treatment, 
such as tensile strength, plasticity and hardness, 
as well as electrical and magnetic properties, and 
these are most important qualities in practice. 

* From the presklential address to the Royal Socety, delivered on 
November 80. " 


Long ago the microscope showed the metal to be 
an assemblage of grains; and the conditions of 
the assemblage are clearly connected with the 
‘sensitive’ properties. But the txact details of the 
connexion are difficult to investigate because they 
fall within the region in which direct illumination 
fails. 

Metallurgical theory hovers continually over the 
idea that a metal or an alloy contains minute 
groups of atoms, or is even a compound of such 
groups, which may be called crystallites, since the 
arrangement of the atoms within each one is 
perfectly regular. The X-ray diffraction is regular, 
and the lines of a ‘powder diagram’ are clear and 
sharp. Thus Gough and Wood in their examina- 
tion of the fatigue of metals due to the cyclic 
repetition—sometimes to millions of times—of an 
imposed stress, found that the visible grains 
gradually broke up to an extent which in any one 
experiment depended on the magnitude of the 
stress. Fracture in any one region occurred when 
the break up into crystallites was complete. It 
did not imply the disruption of atom from atom, 
resulting in complete disarray, but merely a 
separation into minute crystals the magnitudes of 
which were arranged more or lees closely about 
some average. This was shown by the form of the 
X-ray photograph. A definite stage had been 
reached in the break up of the material. The 
existence of such an average would imply that the 
dimensions of the orystallite are in some way 
referable to numerical relations between the form 
or dimensions of the atoms of the metal : analogous 
to, but far more complicated than, the formation 
of the benzene ring of definite form and size from 
atoms of carbon each of which has tetrahedral 
qualities. 

The discussion as to the specific existence, 
nature and effect of crystallites has been conducted 
with great eagerness ; very much research on the 
mosaic structure of crystals in general has been - 
undertaken, and several interesting theories have 
been put forward. At first, theories were suggested . 
which would have provided a super lattice, consist- 
ing of a regular arrangement of crystallites, even 
in the case of & pure metal. But this suggestion 
could not be maintained, as it evolved a second 
linear dimension out of a first. Buerger has 
suggested that the grain-like structure of a metal 
is due to conditions of growth, various crystalline 
processes meeting and joining together in irregular 
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fashion during the formation of the whole mass.. 


This, however, would lead to a casual formation 
which does not seem to be in accord with metal- 
lurgical experiment.  G. I. Taylor's ingenious 
theory of the hardening of a metal by working 
requires the existence of crystallites of some form. 
The whole question is still obscure, yet it is ex- 
tremely important because the properties of metals 
and alloy, depend to & large extent on the grain- 
like structure which they possess. Whether so- 
called ‘orystallites’ pre formed under some law 
governing -their size or are merely accidental 
assemblages, they are a centre of interest m the 
examination of metallic, properties. 

Similar conditions prevail in other cases where 
the behaviour of materials is under consideration. 
In April of this year the International Association 
for the Testing of Materials met in London. The 
work of the conference was closely connected with 
pure scientific research, depending on results 
already obtained and suggesting numerous oppor- 
tunities for the increase of knowledge. It was 
remarkable that in the case of one material after 
another the discussion directed attention to the 
importance of grain-like structure, and showed 
that the ‘grain’, if I may extend the word widely 


from its general use in metallurgy, was the object . 


of attack. Thus in the vast variety of fibrous 
materials, the fibre corresponds to the metal grain, 
and ita study is quite as interesting and important. 
In all colloidal problems the condition and pro- 
pertiea of the minute particle are fundamental. In 
materials derived from living organisms, the oell 
and its parte are the centre of interest; and of 
course somewhere in the region of which I am 
speaking are the outposts of life itself. Even 
in dielectrics and lubricants, the groupings 
of atoms and molecules determine the general 
behaviour: 

Moreover, a very considerable change in the use 
of materials for construction has come about in 
recent years in consequence of the fact that the 
gradual changes due to time have, become really 
important. The so-called ‘creep’ of materials is 
now one of the chief pre-oocupatians of the engineer. 
Ite new importance is due to two causes. In the 
first place, the development of machinery has 
necessitated more perfect fitting, and leas allow- 
ance for clearance than was at one time the case, 
as for example in modern turbines and internal 
combustion engines. In such fine adjustments & 
creep of one part in a thousand is a very serious 
matter. In the second place, the working tempera- 
tures have:been greatly increased, and oreep is 
thereby encouraged. There is no doubt that in 
any specimen but-a perfect crystal slow changes 
take place continuously. At every moment mole- 
cules are being helped over the barriers which have 
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kept them from positions of greater equilibrium. 
In this way new crystallizations are set up, or 
older ocrystallizations extended. Strain may 
enoourage transfer from one position to another. 
One might almost say that every portion of a 
solid is & liquid for & certain fraction of ita time, 
and that the atoms in that portion are capable 
of a movement which is restricted and guided by 
the stabilizing action of their surroundings. 

The laws which govern these movements are 
very complicated, and detailed knowledge is scanty 
though badly wanted. Thus, for example, Dr. 
Bailey, & pioneer in these matters, finds that the 
addition of 1 per cent chromium to a 0-5 per cent 
molybdenum steel increases ita initial resistance 
to creep below a certain temperature and lessens 
it above. It is probable that the addition of 
chromium atoms locks the grain structure so long 
as they stay where they are: but heat facilitates 
their moving, all the more readily because the 
complicated alloy has the looser structure. Onoe 
they have moved, the material would be better 
without them. But such a rough explanation 
would be. well set aside for a detailed knowledge 
of the processes involved. Here are very intereet- 
ing problems of physics and chemistry. 

The careful examination of a visible cellulose 
fibre shows, it is said by some, that it is built up 
of lesser fibres, fibrille or fibrils which again con- 
sist of ellipsoidal objects of dimensions roughly 
1-5 and l-ly. Each such object may contain 
many millions of cellulose chains, but very little is 
known of the structure of the contents or of the 
sheath that encloses them and seems to be the 
source of their characteristic influenoe. Ohemical 
analysis and X-ray examination give & satisfactory 
picture of the cellulose chain-like molecule, and 
some information also of the details of the 
molecular assemblages. But information is wanted 

ing the larger groupe and the fibril formation 
on which the fibre properties obviously depend. 
If the fibre belongs to a living organism, change 
with time may be synonymous with growth. If 
the fibre is an element of some material in use, it 
is still subject to change which may seriously 

Change may be external or internal. The alow 
rearrangements of recrystallization or devitrifloa- 
tion are due to internal forces : . but surface changes 
due to reactions with surrounding atoms such as 
corrosion or hydration may also affect behaviour. 
Naturally such surface changes are the more 
important the smaller the particle of the substance, 


as the colloid chemist pointe out. Thus, for ` 


example, it is & much discussed question as to 
how clay holds the water that is associated with 
it. The X-ray analysis supplies & very reasonable 
picture of the clay crystal; the positions of the 
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atoms of oxygen, silicon, aluminium, magnesium, 
iron and the rest are known with considerable 
accuracy. But the remarkable properties of clay 
are dependent on the behaviour of the larger flake- 
like assemblages of colloidal dimensions, which lie 
between the direct observation of the X-ray 
methods and those of the microscope. 

In dielectrics the slow changes of time bring 
about rearrangements, hastened by the electrical 
tensions to which the material is subjected. The 
electrical forces look for the weakest point for a 
break-through, just as a stress discovers the weakest 
point of a chain or any member of a structure. 
(Changes are therefore important. One would wish 
‘that a structure was like the ‘“Deacon’s shay”, 
which was so designed that every part was as 
strong as every other so that when the shay came 
to its end, it became-& heap of dust upon the road. 
Unfortunately, that is not the case with any 
material in use: and whatever ita structure an 
equal balancing is apt to be destroyed by changes 
in ita grain-like condition 

Perhaps the structure of the huge protein mole- 
cules may suggest a way of closing the gap in our 
knowledge and our means of inquiry. It is a very 
striking fact that their magnitudes tend definitely 
to group themselves about certain values, which, 
moreover, are simply related to one another. They 
are not mere groups of atoms thrown together 
without design. Their definite formation implies 
obedience to rules which must be in force at the 
beginning of the assembling, and are in force until 
an unavoidable result is reached. This would mean, 
as indeed a vast number of obeervations already 
imply, that the junction of carbon atoms is 


Progress in the .Transport 


aps work of the Food Inveetigation Board is 
carried out in the interests of the general 
body of consumers in Great Britain and is directed 
to reducing waste and improving the variety and 
quality of foodstuffs generally available by the 
application of scientific knowledge to the problems 
of storage and transport. The annual report of 
the Board*, besides describing the Board's activi- 
ties, includes, in the report of the Director of Food 
Investigation, a concise statement of the progress 
of the investigations carried out during the year 
^ under review, many of which have not yet reached 
the stage at which full publication of the resulta 

Savon Qr tis Food Tarestigatini Hoard for lhe. Viar 1060 

Bolentific and 


t of Industrial Research. Pp. 3235 +v. 
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governed by strict geometrical laws of distano 
&nd orientation. It has indeed been pointed oüi 
by Dr. Wrinch and others that the long chains 
consisting of two carbons and one nitrogen in 
regular succession can be formed, under the 
guidance of the rules mentioned, into space- 
enclosing sheets presenting an external appearance 
of linked hexagons, and the number of sizes tc 
which these assemblages can attain js limited. 
Possibly we have here an example of a form of 
procedure from the groupings of a few atoms to 
the larger assemblages of thousands, the process 
depending on a certain obedience to laws of build- 
ing which have been shown to hold in the simpler 
caso. We are enoouraged to hope that this may be 
80, by the unexpected strictness and definiteness 
of the building rules in the cases which fall within 
the scope of the X-ray methods. 

The constitution of the solid body is being 
examined now as it has never been possible ta 
examine it before. We are not surprised that it is 
found to possess a grain-like structure, or that this 
structure is of first-rate importanoe. It is not only 
of interest from the purely scientific point of view, 
but also it turns out to be of fundamental impor- 
tance to all the constructive work of industry and 
to all the examinations of living constructions 
within the domain of biology. In the effort to 
know ite details and to understand their aignificanoe 
& host of interesting scientific inquiries make their 
appearance, so that industry and science more 
than ever play into each other’s hands. It is 
certainly to be expected that from these tempting 
labours there will result much improvement of 
natural knowledge. 


and Storage of Foodstuffs 


is feasible. The keynote of the Board’s activities 
in 1936 was ite co-operation with other bodies 
interested in similar problems of food preservation 
in different parte of the world. The British 
Oommonwealth Scientific Conference met during 
September 1936, and the members visited the 
various experimental stations maintained by the 
Board, namely, the Low Temperature Research 
Station at Cambridge, the Torry Research Station 
at Aberdeen, and the Ditton Laboratory at East 
Malling in Kent. The seventh International 
Oongrees of Refrigeration was held at The Hague 
in June 1936 and was attended by several members 
of the Department of Scientific and Industrial 
Research. A number of visits abroad were paid 
by members of the Food Investigation staff: thus 
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Dr. A. J. M. Smith proceeded to South Africa to 
consult with the authorities there on & number of 
questions relating to the export of foodstuffs ; Dr. 
R. G. Tomkins went to Palestine io discuss 
questions relating to the transport and storage of 
citrus fruita; Dr. E. O. Smith was present at the 
opening of the new laboratories of the KAlte- 
technische Institut at Karlaruhe, and finally Dr. 
F. Kidd,esuperintendent of the Low Temperature 
Research Station, proceeded to South Africa to 
act as chairman of a commission set up by the 
Government there to inquire into matters con- 
nected with the export of deciduous fruits. 

A ‘refresher’ course was held at Oambridge, in 
oo-operation with the National Institute for 
Research: in Dairying, the Fruit Preservation 
Research Station, Obipping Oampden, and the 
Torry Research Station, and was attended by 
members of the Services, of research associations 
and of the acientiflo and technical staffs of various 
firms. Members of the Engineering Committee 
attended meetings of a consultative group, consist- 
ing of representatives of the manufacture: of 
refrigerating plant, and of the consultative group 
which represents the shipping industry, thus 
i al caus a a du E 
problems encountered iù commercial 

Tho Boa. has ocrengsd dor the ocepase od a 
& report dealing with the application of thermo- 

-dynamical methods to the equilibrium state in 
biological systems, including industrial applications 
of the biological sciences, and also of a report 
summarizing our present knowledge of the 
chemistry of the apple. 

The Board makes & special reference to ite 
relationship with home agriculture, painting out 
that the distinction between production, on one 
hand, and transport and storage, on the other, 
is justified on the grounds of expediency alone. 
It is obvious that where the agricultural product 
is to be stored or to receive other special treatment, 
production and research in production must have 
that end in view. Producers require & specification 
towards which to work; the preparation of that 
specifloation is the task of the Board. Although 
reseatch has not gone far enough to make such 
specifications poesible yet to any great extent, still 
it is already possible in some measure to specify, 
in ecientifio terms, what is required of the producer 
in an apple for storage, in & fish for amoking, and 
in a pig for the manufacture of bacon. Such 
specifications will increase in scope and accuracy 
as research progresses. 

It is possible to refer here only to a few of the 
results obtained in the many scientific researches 
carried out by the members of the Food Investiga- 
tion staff. Some of those with a probable immediate 
practical application will be selected. From the 
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results of investigations at the Ditton Laboratory 
during the past few years, it appears that the pear 
responds even more favourably than the apple to 
gas-storage ; Conference and William’s Bon Chré- 
tien varieties oan be stored successfully for several 
months at 84? F. in atmospheres containing 2'85- 
10 per cent oxygen and 5-10 per cent carbon 
dioxide. It appears that the successful achieve- 
ment of long periods of storage depends to & great 
extent upon bringing the fruit to gas-storage at a 
low temperature with the minimum of delay after 
gathering. After removal from the store the fruit 
ripens more slowly and therefore allows more time 
for marketing than fruit that has not been stored 
in this way. ni is hoped that this new knowledge 
will lead to'a considerable increase in home 
production. 

The condition known as ‘storeburn’ is due to 
excessive evaporation of water and oan be pre- 
vented if the foodstuff is suitably wrapped. 
Aluminium foil covered with waxed paper has 
been shown to be a suitable wrapping for both 
frozen lambe’ kidneys and Sussex poultry, when 
stored at — 10? C. The birds were ‘trussed and 
allowed to cool and set (with the heads down) 
for 16-20 hours at room temperature before 
storage; after five months the fowls were 
thawed and drawn. The guts, including the 
liver, were found to be firm and perfectly whole- 
some; the birds were cooked and eaten and 
found to be indistinguishable from freshly killed 
ahickens. 

Last year it was reported that muscular tiame 
from the carcasses of pigs that had been over- 
heated before alaughter had an abnormally high 
electrical resistance ; it has since been found that 
hams made from these carcasses showed an un- 
usually high incidence of taint. Farm-killed pigs 
give low values for ‘electrical resistance and a low 
incidence of taint. The electrical resistance of 
factory-killed pigs can be reduced to a certain 
extent by resting the animals before slaughter. 
The high electrical reaistance is associated with a 
rise in the ultimate pH of the tissue after death— 
presumably due to lose of glycogen during the 
exercise taken just before death—and a de- 
crease in the rate of penetration of salt during 
curing, two factors which predispose to bacterial 


spoilage. 
Other interesting resulta have been obtained on 


the retention of fertility in eggs durmg storage, 
on the storage of potatoes and broocoH and on 


- the corrosion of the tinplate container used for 


canned foodstuffs, but for the details of these 
the original report must be consulted. The 
extracta already given must suffice to indicate the 
activities of the Food Investigation staff during 


the past year. 
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The Sex-Ratio 


AT the recent Nottingham meeting of the 

British Association, the first morning was 
devoted by Section D (Zoology) to a symposium 
on the sex-ratio. This was introduced by Prof. 
F. A. E. Crew’s presidential address, which re- 
viewed the subject in detail and formed an essential 
part of the discussion as a whole. A number of 
the facts brought forward by the speakers, and 
the conclusions drawn from them, merit the 
attention both of general biologista and of those 
interested in the various aspects of the population 
problem. 

In man, the secondary sex-ratio, being that 
which obtains at birth, approaches equality, with 
& small but definite excess of males. At the present 
time in England it is approximately 105-6 : 100. 
There is no doubt that this is derived from a much 
higher sex-ratio at conception (the primary sex- 
ratio) by a differential elimination which favours 
the female. A continuance after birth of this lower 
male viability reduces the sexes to equality in late 
adolescence. Afterwards it reverses the ratio, 
leading to an exoees of females which steadily 
increases in the higher age groups until there are 
more than twice as many women as men amongst 
those aged eighty-five years and more. 

The effect of this constitutional difference in 
vigour is expressed in varying degree. Unsuitable 
conditions, both before and after birth, tend to 
enhance it, and a favourable environment will 
partially, but not completely, obscure it. Further- 
more, Dr. W. O. Kermack pointed out that ib is 
subject to secular trends which are reflected in 
the gex-ratio when studied over long periods. 

Two fundamental difficulties are encountered in 
explaining theee facta: the lower viability of the 
male sex, and its excess at conception. The latter 
condition is especially remarkable, for the simple 
chromosome mechanism by which the sexes are 


controlled seems adapted to ensure their initial 


equality. Prof. Orew rightly stressed that these 
two problems can only be interpreted by a com- 
parative study of a wide range of organisms. 

The differential viability of the sexes is the more 
easily approachable subject. Now it may seem 
that the sex-determining mechaniam is itself 
sufficient to account for this phenomenon, as one 
of the sexes (the heterogametic sex) possesses but 
a single X-chromosome. Its partner is the Y- 
chromosome. This retains a homologous pairing, 
as well as a non-homologous differential, segment ; 
& feature discussed by Dr. P. O. Koller, who 
showed that it secures the separation of the sex- 


determining regions. However, the genes carried 
in the non-homologous part of X, which is often 
large, are without corresponding factors, or 
allelomorphs, in Y. Thus their action, &ven when 
recessive, and therefore disadvantageous, cannot 
be obscured by normal allelonsorphs. These, how- 
ever, prevent the expreasion of such recessives in 
the other, or homogametio, sex ; for this lacks the 
Y, being provided with two X-ohromosomes. Even 
here they will occasionally operate, but only when 
present in double dose, and this is a rare event. 
There is thus a tendency towards lower viability 
in the heterogametic sex, which is the male in the 
human species and other mammals. However, it 
was shown during the present discussion that this 
attractive theory is in fact inadequate to explain 
the departure of the sex-ratio in favour of the 
female. 

This is a conolusion of considerable importance. 
It was reached by a consideration of the sex-ratio 
In thoge forms in which the chromosome mechanism 
of sex-determination is reversed, the female bemg 
the heterogametic sex. If the theory just outlined 


. were an adequate explanation of the facts it seeks 


to explain, the bias of viability should here favour 
the male. Two groupe of this kind are available 
for study: the birds and the Lepidoptera. The 
data on their sex-ratio, supplied respectively by 
Prof. Crew and Mr. E. B. Ford, mdicated that, 
contrary to expectation, the male still remains the 
less hardy in these forms. 

We must therefore regard the lower viability of 
this sex rather as an outoome of maleness itself 
than as a result of a particular chromosome con- 
stitution. It has been demonstrated that the 
metabolic rate of the male, whether heterogametic 
or homogametio, is higher than in the female, and it 
appears to be in this greater expenditure that the 
explanation of his lower viability is to be found. 
The chromosome mechanism must indeed play a 
part, in the way outlined, but it seems to be a 
subsidiary one. It waa also suggested that agents 
such as calcium salts may play & part in determin; 
ing the sex-ratio, through a differential elimination 
of the sexes. Further information appears to be 
necessary before this view can be sustained. 

Prof. Crew directed attention to the circumstance 
that, at least in man, the period when the falling 
sex-ratio brings about transient equality is that of 
early sexual maturity. It appears, then, that the 
various factors controlling the sex-ratio are ad- 
justed by selection to procure an equal number of 
males and females at the time when, in a primitive 
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society, reproduction is affected. Dr. J. R. Baker 
and Mr. A. J. Marshall maintained that the sex- 


ratio is non-adaptive, a oonclusion reached by | 


their studies in the New Hebrides,, for their 
figures indicated an excess of males in most of the 
species examined there. The sex-ratio of the 
nestling birds, however, approached equality, and 
we may perhaps question if the subsequent 
disparitye is not to be accounted for, at least in 
part, by sexual differences in habit among the 
adults. 

Prof. Orew pointed out that the high sex-ratio 


1 


` 


‘NATURE 


959 


at conception may be explained by the selection 
of gones tending to produce an excess of Y-bearing 
sperms, and that such are, in fact, known to exist. 
Clearly selection would favour a primary sex-ratio 
high enough to counterbalance, as far as requisite, 
the lower viability of the male. As explained by 
Dr. À. Walton, the ease with which the sperms 


‘oan be subjected to experimental treatment, 


together with the different physiology of the X- 
and Y-bearing types, give ground for hope that 
means may be found for separating them. The 
artificial control of sex would thus become possible. 


Obituary -Notices 


The Right Hon. Sir Herbert Maxwell, Bt., 
. KT., F.R.S. 

IR HERBERT EUSTACE MAXWELL, Bt., of 

Monreith, died &t his home in Wigtownshire on 

October 80 at the age of ninety-two years. Notwith- 


D sho ak rules Bees vul do 
Edinburgh, leaving his home at gn early hour of the 
morning, to attend a business meeting. 

Neither at Eton nor at Oxford did Maxwell dis- 
tinguish himself; in fact at neither public schdol 
nor university did he complete the normal course, 
yet notwithstanding his lack of application in his 
earlier years, a lapse which afterwards he bitterly 
regretted, such was his natural ability and concentra- 
_tion that he lived to be one of the most brilliant 
Scotamen. of bis age and generation. 

On leaving Oxford, Maxwell studied for a time at 
South Kensington with the intention of takmg up 
painting as a profession, bub this aim he relinquished 
when he “married and settled down iw the country. 
' To the end of his days, however, he continued to use 
hia talent for painting, and has left behind him a large 
collection. of flower studies, executed with remarkable 
fidelity, charm and skill Specimens of his work 
were exhibited at the Royal Horticultural shows in 
London and elsewhere in recent years. 

In 1880 Sir Herbert was returned to Parliament 
for his native county af Wigtown, and thereafter he 
continued as ite representative until 1906. He 
sooepted the office of Junior Lord of the Treasury m 
Lord Salisbury’s administration of 1886, and at the 
same time he was appointed assistant Scottish Whip, 
a post which he continued to occupy for the nme 
succeeding years. Though eager for promotion to 
Cabinet rank, fortune did not favour him, and this 
he attributed to the fact that his duties as a Junior 
Lord of the Treasury deprived him of the oppor- 
tunities of taking any part in debate. Though he 
was offered various appointments to Colonial 


governorships when in the House, he declined them. 
Not only was he one of the most popular men, but 
also he had the reputation of being the best dressed 
man in the House of Commons. 

It was not until he was & man of forty that Bir 
Herbert turned his attention to writing, but from 
that date onwards anything he wrote readily found 
& publisher, and his output was exceptional. Works 
on history, biography, philology, natural history 
came from his pen, and he will long ke remembered 
by the brilliant series of essays, "Memories of the 
Months”, dealmg with every aspect of country 
life throughout the year. The personality of the 
author is vividly revealed in the pages of these 
essaye. His keen powers of observation, his sensibility, 
his knowledge of natural history, his ideals of sporte- 
manship, his scholarship and his love of the country 
and the country folk fill the pages. 80 popular are 
these eemays, and so perennial their interest, that 
quite recently a fresh issue was made, nearly twenty 
years after their first publication. 

His distinction as a horticulturist was 
by the Royal Horticultural Society when in 1917 it 
conferred on him the honour of V.M.H. Besides 
being the author of ‘Scottish Gardens”, "Trece" and. 
“Flowers”, he was a frequent contributor to horti- 
cultural periodicals. A smgular honour was his 
election as a fellow of the Royal Society under 
Statute 12, “im the intereste of advancement of 
natural knowledge". 

Arehseology appealed to Sm Herbert’s mind—the 
desire to penetrate mto the history of his native land 
behind the written record. The draining of the Loch 
of Dowalton on the Monreith estate when he was still 
& comperatively young man and the exposure there 
of a group of lake dwellings afforded him an oppor- 
tunity. These and other crannogs were excavated 
with a party of friends, and were the first structures 
of their kind to be explored systematically in Britain. 
A notable collection of relics was recovered which 
Sir "Herbert Maxwell presented to the National, 
Museum of Antiquities of Sootland. At a later 
date, a valuable collection of relica brought 
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together by himself was also presented to the same 
Museum. 

-As & fellow of the Society of Antiquaries of Scot- 
land, Sir Herbert always took an interest in its 
proceedings, and in 1901 he was elected president of 
the Society, a post he occupied until 1918. He was 
on two occasions, in 1898 and 1911, Rhind lecturer 
m archæology. When in 1885 an Archsological 
Society was founded to publish accounts of the 
archsological and antiquarian remains in the counties 
of Ayrahire and Wigtown, Sir Herbert was one of 
the vice-presidenta, and for & number of years took 
up the duties of an honorary secretary. His oon- 
tributions included an article on the heraldry of 
Galloway, illustrated with coloured plates prepared 
by himself. 

With these tastes, it was but natural that Sir 
Herbert should be offered the chairmanship of the 
Royal Commission on Ancient and Historical Monu- 
mente (Scotland) when it was appointed in 1908, an 
offer which he gladly accepted. For twenty-seven 
years he presided over the Commission until to the 
great regret of his colleagues, on the plea ‘that it was 
better to anticipate the failure of his faculties than 
to outlive it’, he resigned. In his parliamentary days 
he had presided over other Royal Commissions, 
including that on tuberculosis in 1897. When the 
Scottish National Library was finally established, Sir 
Herbert Maxwell, though then eighty years of age, 
was chosen. by the Trustees to be their first chairman. 
He was appointed lord lieutenant of his county m 
1903, and in 1988 he was created a knight of the 
Order of the Thistle, an honour rarely bestowed on 
& commoner, and one which gave delight to himself 
and to a large circle of his fellow countrymen. 

It may truly be said that few men by their passing 
leave such & pleasant memory behind to such & large 
number of friends as has Sir Herbert Maxwell. He 
was laid to rest at the little kirk of Kirkmaiden 
beside the sea, where many of his forebears for three 
hundred years had preceded him. The proceasion 
that followed him to his grave is said to have ex- 
tended for two miles along the country road, not- 
withstanding the remoteness of the spot, an indica- 
tion of the esteem in which he was held. 

A. O. C. 


Dr. Adolf Lehmann 


Aporr LHHWANN was born in 1868 at Orillia, 
Ontario, of German parentage. He died in Kingston, 
Ontario, on September 27, after -eight years of 
invalidism, brought on by a paralytic seizure. His 
unfailing courage and optimism did not leave him 
during those long years of inactivity and helplessness. 

Dr. Lehmann studied agricultural chemistry at the 
Ontario Agricultural College, and organio chemistry 
under Wislicenus at Leipzig, where he worked on 
the’ reduction of dibenzene diphenyibutadiene to 
tetraphenylbenzene. He acted as assistant chemist 
at the Dominion Experimental Farm at Ottewa, and 
as chemist at the Agricultural Experimental Station 
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in New Orleans. In 1898 he went to India to establish 
& Stete department of agriculture for the Government 
of Mysore. His training at Ottawa and New Orleans 
fitted him for his work at Mysore. His nine annual 
reports to'the Government of the State are filled 
with data on the growth of such crops as sugar-cane, 
rice, coffee and sweet potatoes under different con- 
ditions of rainfall, amounts of fertilizers, time of 
planting and harvesting. Analyses of soils, fertilizers, 
feeds and foods were carried out in great*numbera. 
During this time he developed a method for the 
estimation of phosphorus méplant and animal 
material. 

On returning to Candda, after a short period as a 
teacher of org&nio chemistry at Queen's University, 
Dr. Lehmann was called to the new University of 
Alberta to organize the Department of Chemistry. 
Here he spent his most fruitful years, not only as 
professor of chemistry, but also, i the earlier years, 
as provincial analyst and professor of soils. In the 
new province he stimulated an interest in scientific 
agriculture by his work m the laboratory and in his 
contacts with all classes and canditions of people. 
He made the earliest systematic examinations of the 
bitumen in the bituminous sand deposits of the 
Athabeska River, which have intrigued men of 
science and enterpreneurs for many years. He saw 
his department grow from & mere handful of studente 
to more than 700 in the eighteen years of his work m 
Alberta. 

Dr. Lehmann was an active and valued member of 
many soientifio societies. Even after soil chemistry 
came into other hands m the development of the 
University of Alberta, he maintained his interest in 
agricultural acience and agricultural organizations. 
But his great service was done in the classroom and 
with his studente and colleagues, whom he inspired 
by his scrupulous exactness and his devotion to his 
work. The present writer, who knew him as a ool- 
league, is indebted to & fellow worker with Dr. 
Lehmann, Dr. O. J. Walker, for much of the above 
details. In Dr. Walker's words : “His many graduates 
speak for the mterest he gave them in science, for 
they are scattered over the North American continent, 
engaged in teaching and in industry. They were 
always able to feel that their mentor was interested 
in their activities, and shared in their successes and 
failures.”’ G 


Wa regret to announce the following deaths : 

Dr. G. A. Boulenger, F.R.S., formerly in charge - 
of the Reptile Oollections in the Department of. 
Zoology, British Museum (Natural History), on ` 
November 28, aged seventy-nine years. . 

Prof. Edward L. Nichola, emeritus professor of 
physics in Cornell University, où November 10, aged 
eighty-three years. 

Mr. O. G. Rogers, C.I.E., formerly chief conservator 
of forests, Burma, on November 18. 

Sir Seymour Tritton, K.B.E., past president of the 
Institute of Locomotive Engimeers, also known for 
his work in connexion with the British Standards 
Institution, on November 19, aged seventy-five years. 

e 
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News and Views 


Pilgrim Taust Lecture 

Tuam and again in these columns it has been urged 
that the international character of science gives its 
disciples a special mission at the present time in 
promoting oo-operation among the nations. In- 
directly, by correspondence with other workers and 
by international congresses, something has been 
accomplished ; imdividuals of different nationalities 
have been brought together and have learned to 
appreciate something of each other’s points of view 
and mode of approach to a problem. There is, how- 
ever, plenty of scope for further movement on these 
Imes, and we therefore welcome the announcement 
in the annual report of the Oouncil of the Royal 
Society that the Pilgrim Trust has agreed to provide 
250 guineds & year for six years for an annual lecture, 
to be arranged jointly by the Royal Society and the 
U.S. National Academy of Sciences and to be given 
alternately in London and Washington (p. 979). The 
fact that a body of the character of the Pilgrim 
Trust has supported the proposal, and that it was 
put forward jointly by the two leading scientific 
bodies of Great Britain and the United States, is of 
great signifloance. The foundation of the lecture, 
coming almost simultaneously with the announce- 
ment that negotiations of an economic character are 
to take place between the two countries, ahould make 
even stronger the link binding together the English- 
speaking peoples of the world in peaceful progress. 
The first lecture will be given next summer, in 
London, by an American man of science. 


Sm WinLuiaw Brace made special reference to the 
Pilgrim Trust Lecture in his presidential address. 
As he rightly pointed out, these lectures, fram the 
circumstances of their origin, might well be used to 
mark the progreas of science rather than to honour 
particular scientific workers. They should not be 
summaries of past work, however important that 
may be, for other provision already exists for its 
recognition ; rather they should serve to transmit 
new ideas which have already begun to bear fruit 
and give promise of wide expansion m the future. 
Hy means of the lectures, it will be possible to convey 
the personal character in the work of a man who 
opens up a new fleld of advance, which can only be 
done adequately by the man himself. Sir William 
also expressed the hope that the universal wish to 
promote peaceful relations between the nations of the 
world may induce other bodies to establish similar 
lecturea. The regular exchange of men able to 
transmit to other nations the new knowledge which 
is being: gained should indeed be firmly established 
and recognized by learned academies and by States 
as & substantial means of promoting progress in all 


flelds of knowledge, as well as the conditians of peace 
necessary to secure it. 


A Lost Neanderthal Tooth 

Axona the recent accessions to the British Museum 
(Natural History), South Kensington, some of which 
are referred to later in these columns, is a molar 
tooth of Neanderthal man. This tooth has been 
identified as & ‘milk tooth’, which originally formed 
part of a series of paleontological specimens collected 
in Gibraltar by Capt. F. Brome, governor of the 
military prison, and forwarded by him to England 
in 1865. The tooth was mentioned-by Mr. George 
Busk in 1868, after which date it disappeared and 
had been lost to science for nearly seventy years. Ita 
recognition is due to Dr. A. Tindell Hopwood of the | 
British Museum, who furnishes the following par- 
ticulars of the identification. An unworn human 
tooth, fastened to & small square of blue paper and 
contained in a cardboard pill-box without lid, was 
received some months ago in the Department of 
Geology with various specimens from the Royal 
Dental Hospital. This, with some others, was passed 
to Dr. Hopwood for examination. His mterest was 
aroused by a small printed label gummed to the 
paper and identical with labels on specimens from 
Gibraltar already m the Museum. This suggested 
that the tooth might be the one reputed to have 
been found by Brome, and examination disclosed the 
correct date (24.2.65) written in ink in the lower left- 
hand corner and on the back of the blue paper ‘Im 
under six years”—evidently the ground for constant 
reference to a milk tooth, and leaving little doubt as 
to the origin of the specimen. Capt. Brome's investi- 
gations in the Genista cave, from which the specimens 
came, lasted over a period of years in the 'sixties of 
the last century. The cave, which was named 
“Genista” in his honour, was discovered when the 
prison, of which he was governor, was being enlarged, 
and in the course of digging a new tank, flesures were 
observed in the limestone. 

Gibraltar Man 

Tum gift of this historic tooth of Neanderthal type 
from Gibraltar to the British Museum (Natural 
History) serves to recall the fact that it is only by 
little more than an accident that a certain primitive 
type of Homo is now known specifically as ‘‘Neander- 
thal’ and not as Calpious, from Calpé, an ancient 
name for Gibraltar; for the first known example 
of Neanderthal man came to light in a rock-shelter, 
or-+the remains of a cave, in Forbes’ Quarry, Gibraltar, 
in 1848, nine years before the discovery of the type 
akull in the valley of the Neander in Germany. The 
history of the discovery was found by Col. E. R. 
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Kenyon in 1910 in the minutes of the long defunct 
Gibraltar Scientific Society. The skull was presented 
to the Society by the finder, Lieut. Flint, ite secretary ; 
but ita remarkable and peculiar character was not 
appreciated until long after, when m 1862 it was 
sent to England by Capt. F. Brome, governor of the 
military prison, with & quantity of paleontological 
material which he had obtained from the Genista 
cave, where he carried on investigations for some 
years. It was then examined by Mr. George Busk 
and Dr. G. H. Falooner, who unmediately recognized 
its Importance as a new and distinct type of Homo, 
the latter wishing to give it, as already mentioned, 
speciflo rank in classification. The skull has since 
been the subject of study by almost every anthropo- 
logist of note from Huxley to Keith; and although 
it differs from the type in certam respects, and ite 
age is not precisely determinable, all are agreed that 
it is a pleistocene skull belonging to the Neanderthal 
group. While some would regard the differences 
from the type as due to its sex (female) others hold 
that they are marks of an early and primitive char- 
acter, such as have since been found in the Neander- 
thaloid skulls from Palestme. A similar akull, but 
of & child of five years of age, was found in 1926 
by Miss D. Garrod in a recently discovered cave; 
and in the same stratum were flint implements of 
late Mousterian type. The original Gibraltar skull 
was presented by Mr. G. Busk to the museum of the 
Royal College of Surgeons of England, where it is 
now exhibited. 

Prof. P. M. S. Blackett, F.R.S. 


Pror. P. M. 8. Braoxmrr, of Birkbeck College, 
‘University of London, who succeeds Prof. W. L. 
Bragg in the Langworthy chair of physics at Man- 
chester, is engaged mainly in work on coamio rays, 
and it is fair to say that nearly all the cosmic ray 
research m Great Britain has been done with his 


advice or under his direction. Blackett’s first im- 


portant scientific work was the development of the 
Wilson cloud chamber into an automatic instrument 
for the study of rare events such as close nuclear 
collisions and nuclear dimintegrations. He investi- 
gated the energy and momentum relations in these 
processes in the Cavendish Laboratory between 1922 
and 1932. Following the discovery, by Skobelxyn, of 
tracks ascribed to coamio ray particlea, Blackett 
devised the ocounter-controlled cloud chamber in 
which the expansion is initiated by the passage of 
the cosmic particle and the track is formed and 
photographed before the ions are diffused. The 
counter controlled chamber placed in a magnetic 
field allows the measurement of the energy of the 
particles, and Prof. Blackett has been occupied with 
this method of mvestigating the cosmic rays since 
1983, using latterly the large magnet erected for the 
purpose for the Royal Society. He had established 
a school of cosmic ray research at Birkbeck College, 
and several of hia collaborators will contmue their 
work at Manchester. In addition to this main interest, 
Prof. Blackett has worked on the production and 
properties of positive electrons and on the specific 
heats of gases. 
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Improvements in Television Equipment 


Iris natural to expect that the continuous operation 
of a publie television broadcasting service in Great 
Britain wyll be accompanied by steady improvement 
in technique and equipment. An outetanding advance 
in the latter haa recently been achieved by the pro- 
duction of the Super-Emitron camera m the labora- 
tories of the Marconi-E.M.I. Television Co., Ltd. This 
new camera haa already reached the stage of practical 
application, since it was used recently by the B.B.C. 
in television broadcasts of the Lord Mayor's Show, 
and of the Cenotaph ceremony*on November ll. A 
brief technical description of the new camera, pub- 
lished in the Wsrelese World of November 18, shows 
that the major improvement depends upon the 
separation of the photo-electrio screen and the mosaic 
screen which is scanned by the cathode ray beam. 
As & result of this separation, the photo-electrig sur- 
face, upon which the visual image of the scene being 
transmitted is focused, may be made transparent. 
In this way, certain limitations placed upon the 
optical projection system of the present Emitron 
cameras have been removed ; lenses of shorter focal 
length and wider angle may be used, and even tele- 
photo lenses when required. Further, the separate 
Mosaic screen may be made from substances having 
high secondary emission, and consequently consider- 
able electron multiplication may be obtained in the 
tube iteelf, thus giving additional overall sensitivity. 
With the new camera, therefore, leas illumination of 
the subject is necessary for the attamment of a good 
picture if the normal aperture lens system is retained. 
This is a valuable feature in outdoor broadcasta on 
dull days, or when using a telephoto lens for the 
reproduction of distant scenes. If the normal 
illumination is retained, however, as in studio work, 
the aperture of the lens can be reduced with & con- 
sequent gain in depth of focus. 


\ 

ALTHOUGH in the United States of America regular 
television broadcasts have not yet commenced, a 
considerable amount of research is in progress in the 
development of television technique and equipment. 
An additional stage towards the inauguration of a 
commercial service has been achieved recently by the 
installation of a high-frequency coaxial cable between 
New York and Philadelphia, a distance of ninety 
miles, by the American Telephone and Telegraph 
Coy. A note from Science Service dated November 
10 describes a demonstration m which 240-line 
television images were transmitted over this cable, 
which is designed for operation at 1,000 kilocycles 
per second. Starting in New York, the signals pags 
through amplifiers about every ten miles. The power 
for these amplifiers is tranamitted through the cable 
along with the signals, thus making the system 
mdependent of any local power source. Special 
equipment has been designed to prevent the distortion 
that would otherwise result from the varying velocity 
of the different signal frequencies along the cable. In the 


' demonstration described, the image reproduced on the 


cathode ray tube receiver was about eight inches 
square, and news reels and animated acenes were trans- 
mitted over the cable with no important loas of detail. 
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!' Ar & mæting of the Royal Society of Arta on 
November 10, Bir Ambrose Fleming presented a 
paper éntitled “Gugtelmo Marooni and the Develop- 
ment of Radio Cammunication”. The object of the 
meeting was to commemorate the achievements of 
the Marchese Marconi, whoee work on the practical 
. use of electro-magnetic waves has laid the foundations 
of & great industry, and provided a means of inter- 
communigation of great importance and advantage 
to the human race. Sir Ambrose took the opportunity 
of tracing the early history of electrio wave tele- 
graphy, starting with the theoretical work of Clerk 
Maxwell published m 1865. The experimental 
demonstration of the existence of electromagnetic 
"aves was provided by H. R. Herts some twenty 
years later, and rapid progress was afterwards made 
by the investigations of Bir Oliver Lodge, Admiral 
Sir Henry Jackson and other workers. 


ConTEMPORANBOUBLY, Marconi was experimenting 
in Italy and, at about twenty years of age, he came 
to Great Britain and applied for his first British 
patent in June 1890. Marconi had a special flair for 
the practical application of the principles established 
by others and for overcoming the many and various 
difficulties encountered m this application. Under 
advanced rapidly with a continuously widening 
with much of this pioneer work, and he has drawn 
on this experience with advantage, in presenting an 
accurate and interesting outline of the progress of 
radio communication during the past forty years. 
When the paper is published in the Journal of the 
Royal Society of Arts, it will form a useful historical 
document, which should prove of great value to the 
large and rapidly extending clase of young radio 
engineers who are only dimly acquainted with the 
course of events in the early, years of this art. 


Science and the Unobservable 
At his Friday evening discourse before the Royal 
Institution on November 26, Prof. H. Dingle dis- 
cussed ‘Science and the Unobeervable". An out- 
standing characteristic of modern physice is the 
application of the principle that only that which is 
observable is significant. The first example of such 
application to arouse general discussion was the 
abandonment by Einstein of the idea of the absolute 
simultaneity of eventa at different places, because of 
the discovery that it was impossible to determine 
absolutely whether such events were simultaneous 
or not. This step met with the criticism that mince 
‘absolute simultaneity in itself was independent of 
the means available for observing it, it was illegitimate 
to call the idea meaningless merely because of the 
limitations of physicists. On the other hand, the 
followers of Einstein maintained that if the physical 
world were regarded as including entities or oon- 
which were unobservable either directly or 
indirectly, there was no criterion for distinguishing 
the real from the unreal. 
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Ax analysis of the process of observation shows 
that unobservables fall into three classes : (1) the 
logically unobservable, namely, that which cannot 
be said to be observed without breaking the laws of 
reason, for example, a round square; (2) the 
physically unobservable, namely, that which cannot 
be observed because no physical means exista by 
which the observation could be made, for example, 
absolute motion; (3) the practically unobservable, 
namely, that which cannot be observed because of lack 
of technical skill, for example, the far side of the moon. 
The last two classes, however, cannot be distinguished 
in practice unless we assume that we know oom- 
pletely all the physically possible means of observa- 
tion which exist. The practice of physice is to reject 
the logically and the physically unobservable and to 
aceept the practically unobeervable.  Henoe, since 
physics distinguishes between the physically and the 
practically unobservable, it must assume that we 
know completely all the physical means of observa- 
tion which exist. From the realist point of view, 
therefore, we are in the dilemma that we must either 
assume omniscience in this sense, or else confess that 
we have no guarantee that what we observe has any 
importance when compared with the equally real 
physically unobeervable part of the universe. The 
dilemma disappears if we adopt the idealist doctrine 
that the physical world is & mental construct, formed 
to give rational meaning to our observations. In 
that oase we reject the physically unobeervable 
because our aim is to construct the world out of 
observation and not out of fancy, and we do not 
presume omniscience because we erect no barrier 
against further observations of any conceivable kind. 
It follows that modern physios is justifiable only in 
terms of an idealistio philoeophy. 


Water Supply and Public Works 


A BHRIBS of papers at the recent Publio Works 
Congress dealt with water supply. The connexion 
between water supplies and town planning was 
discussed by Mr. G. H. Thiselton-Dyer, who pointed 
out that, with few exceptions, sources of water supply 
are suspect or actually polluted, and that it is doubt- 
ful whether even those which are regarded as safe 
will remain so under the changing conditions of 
modern life and the scrutiny of the baoteriologist, 
who oan now detect evidence of contamination 
which was not revealed by older methods of analysis. 
It was also remarked that it appears to be inexpedient 
to use the Town and Country Planning Act of 1932 
to reserve areas in town planning schemes with the 
view of preventing pollution, unless the schemes 
provide for the payment of adequate compensation 
to the affected landowners. The possibilities of the 
Lower Greensand as a source of water supply for 
Greater London was discussed by Mr. H. Dewey, 
who concludes that no great reliance can be placed 
upon this source for such a purpose, although use 
might be made of it as a source of auxiliary supply. 
The geological section &croes the London Basin 
which was included m the paper would have been 
enhanced in value had the lower limit of the Lower 
Greensand been shown on it. 
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RamomwT water shortages in various parte of Great 


Britain lend significance to the paper by Mr. E. G. 
Bilham on weather and water supplies, in which it is 


suggested that although the primary source of our 


water supplies is rainfall, loea of rainfall by evapora-~ 


tion and by seepage is of major importance, and that 
it is only possible to study this loss by comparing 
accurate values of rainfall with aimilar values of run 
off. Bo far, this has only been attempted in the case 
of the Vyrnwy catchment area. Studies of factors 
affecting the corrosion of water mains and services 
are given in a paper by Dr. W. H. J. Vernon and 
F. Wormwell, the first portion of which deals 
with methods of protection of the interior of the 
pipes, a suggested possibility being treatment of the 
water conveyed with à view to the elimination of 
corrosion, and a second method being the application 
of protective coatings. External corrosion by soil 
and other causes is also dealt with, together with 
methods of protection in this instance also. 


Fifth Annual Exhibition of Kinematography 

Tua fifth Annual Exhibition of Kinematography 
arranged by the Royal Photographio Society was 
held in the Society’s house at 85 Russell Square on 
November 13-27. The Exhibition included examples 
of the latest types of kinematographio apparatus, a 
series of interesting exhibits arranged by technical 
firms within the industry, together with a compre- 
hensive display of still pictures from recent pro- 
ductions. It was opened by Colonel J.T. C. Moore- 
Brabazon. In his a&ddrees, Colonel Moore-Brabazon 
streased the importance of kmematography in educa- 
tion, research and in the preservation of records, 
and paid tribute to the progress which has been made, 
perticularly on the mechanioal side and in the general 
design of apparatus. An interesting series of lectures 
and demonstrations was arranged to run throughout 
the course of the Exhibition, on technical subjects 
connected with kinematograpby, standard and sub- 
standard. 


Ir is true to say that this Exhibition succeeded 
in demonstrating how close is the relationship 
between the Royal Photographic Society and the 
kinematograph industry, and how many and great 
would be the advantages to both of a closer associa- 
tion. In the past & limit has been placed upon the 
activities of the Royal Photographic Society by the 
size of the premises at 85 Russell Square. New 
premises have, however, recently been acquired in 
which, after reconstructian, there will be three lecture 
halls, & library, museum, a council room, meeting 
rooms and & members’ lounge, and under these 
conditions the way will be made easy for farther 
developments. The expense entailed in connexion 
with the acquimtion and reconstruction of the new 
premises is, of course, very great, and an appeal for 
funds has lately been launched by the Society. It 
is hoped that the response will be adequate ; science 
and industry have profited greatly by the advances 
made in photography, and the premier photographic 
society in the world deserves well of the community. 
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The Newcomen Society 


‘Aw this annial gencral duscting of the Newsowat 
Society, held at the Institution of Civil Engmeers on 
November 17, Engineer Captain E. O. Smith was 
elected président for 1987-88. In the report of the 
Council, it was stated that there has been an increase 
in membership during the year of 149, the total 
membership now standing at 576, more than half 
the members residmg in the United States. The 
800 signed copies of the “Collected Papers of Rhys 
Jenkins" have nearly all been sold, and Extra Publica- 
tion No. 4, “John Smeaton’s Diary of his Journey 
to the Low Oountries 1755", is in the Press. The 
financial position of the Society is very satisfactory. 
After the conclusion of the business & paper was read 
by Captain F. B. Ellison on “The History of the Hay 
Railway, 1810-1864”. This line, more than 25 miles 
long, was ane of the longest of the pre-steam railways. 
It was built mainly for the conveyance of ooal to 
& district north of Hereford, hitherto served by pack 
horses. Its terminus was on the Usk at Brecon, to 
which a canal had recently been made. First surveyed 
in 1810, the proposal for & railway, or rather tram- 
way laid with iron rails, met with immediate sup- 
port, among the contributors to the funds being the 
Earls of Oxford and Ashburnham, the Duke of 
Beaufort and Viscount Hereford, who was the chair- 
man of the company. An Act of Parliament for the 
line was obtained in 1811, and tenders were soon 
afterwards &ooepted for 2,800 tons of “Cheltenham 
tram road plates of strong bodied pig iron to be 
50 Ibe. per plate" and for 20,000 stone blocks weighing 
168 Ib. each for sleepers. There were several bridges 
on the line &nd one tunnel 600 yards long, this being 
constructed by a miner of Newnham, Gloucestershire. 
The tramway continued to serve the district until 
the formation of the Hereford, Hay and Brecon 
Railway, which bought up the line, sold the tram 
plates and used the stone sleepers in ite bridges ; 
but recently some of the material has been found in 
good preservation, and many old documents and 
plans.have been brought to light. These are now being 
preserved in Hereford Museum. 


University College, London: Extension of Buildings 
Univuansiry Cornzmas, London, by the official 
opening of & further portion of the Foster Court 
buildings, has reached another milestone in ite 
development. A previous stage of the Foster Court 
scheme was marked by the opening of the new 
Department of Zoology by the Chancellor of the 
University, the Earl of Athlone, in 1988. The chair- 
moan of the University Court, Lord Macmillan, 
opened on December 1, the sections of the general 
scheme which have recently been completed. These, 
comprise primarily the housing of the Faoulty of 
Laws, the Department of Geography, the Junior 
Laboratory of the Department of Physics, the Oast 
Gallery of the Department of Archeology, and a 
library centre for the Foster Court By 
the terms of the endowment of the Yates- Goldsmid 
chair of geology &nd physical geography, the work in 
physical geography is undertaken in the Department 
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of Geology. The special task of the Department of 
Geography is to promote the study of regional and 
human geography. Hence, the main feature of the 
design and equipment of the new department is the 
emphasis placed on maps and on facilities for their 
study. The Map Laboratory is a spacious room, with 
. provided both by ceiling and by adjustable drawing- 
bench lamps. Adjoining the laboratory is the map 
store, where the 8,000 maps which form the existing 
collection of the Department are conveniently 
housed. A large lecture room, with epidiascope, & 
smaller classroom, and a small research room with 
mapping frames, are all on one floor. The private 
rooms of the staff and the library are on lower floors. 
The removal of the Departments of Botany and 
Geology to the parts of the Foster Court territory 
which have been allocated to them is still a taak of 
the future. 


Pontifical Academy of Sciences 

TEs first annual report of the reconstituted Ponti- 
fical Academy (Annuario della Pontificia Accademia 
delle Scienze, 1; 1986-87) has been received. The 
origin of this Academy, in common with that of the 
Royal National Academy of the Linoei, can be traced 
back to the foundation in 1603 by Federioo Cesi of the 
ancient Accademia dei Lincei. Founded in Rome 
with the object of uniting together those interested 
in the study of the sciences, the Academy adopted 
the title “of the lynxee'" from the supposed sharp- 
sightedness of those animals. Many of the most 
famous men of science of the period became members, 
amongst them Galileo, who received much support 
from the Academy. Soon after the death of Ceei in 
1680, the activities and influence of the Academy 
declined, but several attempte at revival were made 
during the next hundred and fifty years. These 
efforts had no lasting success, however, until about 
1800, when there was & greatly increased activity 
due mainly to the exertions of Abbot Scarpellini, 
encouraged by Papal support. Shortly after Scarpel- 
lmi's death the Academy came under the direct 
control of the Pontiff, and m 1847 recetved from 
Pius LX the title of Pontificia Accademia dei Nuovi 
Lincei. 


Wru the capture of Rome in 1870, the new Italian 
State took over the major part of the Academy’s 
activities, including its library, and formed the 
Reale Accademia dei Lincei. The Pontifical Academy 
continued to exist as & separate body, but with 
greatly decreased influence. In 1936, Pius. XI 
decided to restore the importance of the Acadamy 
and reconstituted it under its present title. The Papal 
Academy of Sciences now oonsists of seventy 
academicians, chosen from among the moet dis- 
tinguished men of science, irrespective of nationality 
and of religious profession. Actually thirty-six of 
the members are non-Italian and are representative 
of thirteen nationalities. The British members are Sir 
Charles Sherrington and Prof. E. T. Whittaker ; the 
late Lord Rutherford was also a member. The Annual, 
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which extends to more than 800 pages, contains a 
brief survey of the Academy’s history, a description 
of its headquarters, the Villa Pia, in the Vatican, and 
biographical notes and portraits of each of ite seventy 
members, 


Agricultural Education 

Bors the need and the difficulty of instructing 
the farmer in the practical resulta of scientific research 
are well appreciated by many agricultural authorities, 
but few seem to have been so enterprising as the 
Bacon Development Board, which has sent to us some 
specimens of its recent publications. The Board has 
realized that it is at least as important to ‘put over’ 
new information to those concerned with advising 
and educating the farmer as to approach him directly. 
The agricultural county organizer, like many other 
expert technical men, is far too busy to read all the 
original literature, to select from it and make the 
necessary summaries, and it must therefore be & great 


` boon to him to receive ready-made such summaries 


and abstracts as are now provided by the research 
department of the Bacon Development Board. These 
abstracts, which are issued yearly by the Board in 
the form of a report, are exceedingly well done: 
clear, concise and well selected. There are only about 
one hundred of them, but they are all to the pomt 
and make attractive reading, even to the non-expert. 
Included in the volume (Report No. 7, Selected 
Abstracts on Pig Production, Bacon Development 
Board. Sept., 1987, price 2s. 6d. post paid) are a: 
thumbnail summary of recent developments, 4 
classified table of contenta, and lists of the publica- 
tions of the Board and of the journals from which 
the abstracts have been made. Reprints of two 
outstandingly importent scientific pepers on pig 
production have been circulated, as well as brochures 
on round-worm (Ascaris lumbricoides) and the 
ineconomy of feedmg too much protein to pigs. 
These brochures are not written to ‘boost’ any product 
or to subserve any private gain, and therefore they 
are far more likely to hit the mark than the prope- 
ganda efforts of commercial undertakings. 


The Norman Lockyer Observatory 

In the annual report and accounta 
(1936—37) of the Norman Lockyer Observatory, the 
council thanks the new director (Mr. D. L. Edwards) 
and his small staff for the work carried out under 
the difflcult conditions consequent upon the death 
of the late director, Dr. W. J. 8. Lockyer. Reference 
is made to the new sensitometer recently added to 
the equipment of the Observatory, which will make 
possible the development of quantitative work at 
Sidmouth over a wide range of the spectrum. Through 
the generosity of Sir Robert Mond, Prof. F. I. 
Blumbach is working at the Observatory as a research 
associate. The council expresses its view that the 
best tribute that could be paid to Dr. Lockyer’s 
devoted services would be in the development of the 
Observatory, which retains so many marks of his 
attention, care and vision. 
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Acquisitions of the British Museum (Natural History) 

THs Department of Geology has recently acquired, 
through the generosity of the Medical Committee of 
the Royal Dental Hospital, a molar tooth of Nean- 
derthal man discovered in Genista Cave, Gibraltar, 
in 1865 by Capt. F. Brome, governor of the Military 
Prison. The most interesting recent acquisition m 
the Department of Minerals is a gilt brass model of 
& gold nugget from the foot of Croghan, Kinshela, 
near Arklow in County Wicklow. The original nugget 
was found in 1795. It was said to have weighed 22 
ounces and to have been given to King George III 
by Abraham Costes in 1796. A model is preserved 
in Trinity College, Dublin, and & plaster model was 
presented to the British Museum in 1910. The new 
model is presented by Lord Seaton. Two fine speci- 
mens of hydromuscovite with pyrite and arsenopyrite 
from the Roman Deep Mine, Ogofau, Carmarthen- 
shire, and specimens of a New British mimeral, 
russellite, & mixed crystal of bismuth and tungstic 
oxides, from Cornwall, are the most interesting of 
the other British additions. Natural glasses of pro- 
blematical origin generally classed as tektites continue 
to appear in various parte of the world. Through 
Dr. Spencer, forty-eight specimens of natural glass 
from Java have been presented by Dr. G. H. R. von 
Koenigswald. Prof. Suess of Vienna has presented a 
piece of the so-called kéfelsite—a fused gneiss from 
the supposed meteorite crater at Kofela in the 
Austrian Tyrol. The Department has acquired by 
purchase some fine groupe of cassiterite from Bolivia 
from Messre. Gregory and Bottley and has also 
secured the greater part of the collection of Hugh 
Septimus Gordon, who specialised in collecting and 
studying the minerals of the rare earths. 


Excessive Marine Growth in Shoreham Harbour 
A SHORT time ago a letter appeared in the Press 
stating that coral was growing in the Southwick 
basin of Shoreham Harbour, Sussex, and was 
causing considerable trouble by fouling the bottoms 
of yachts and small boats lying in this part of the 
harbour. The Southwick canal, or basin, is locked 
off from the rest of Shoreham Harbour, ite waters 
being kept at a constant level and free from tidal 
rise and fall. The sea water in the basin is used to 
cool: the condensers of the Brighton and Hove 
electric power station, which is situated on ite see- 
ward side with ooal wharves on the basin. Being of 
limited area, the water in the basin is appreciably 
"armed by this means, and is said not to fall below 
a minimum of about 05? F. At first this growth was 
thought to be a tropical reef-building coral which 
had somehow managed to survive the passage from 
Pacifica or West Indian seas on the bottom of a 
yacht about & year ago, and was &ble to thrive in 
the comparatively warm waters of the basin. 


Tua British Museum (Natural History) was asked 
to investigate, and Mr. Dilwyn John is at present 
collecting specimens of the local marine fauna and 
flora living under the peculiar conditions occurring 
in the Southwick basin. The ‘coral’ turned out to 


NATURE 


DECEMBER 4, 1937 

e 

be an excessive growth of a polychete worm, closely 
resembling Hydroides norvegica Gunnerus (Serpulidss}, 
which lives in tubes of a calcareous nature. It is 
possibly a species new to science, and is being 
described by Mr. C. C. A. Monro of the British 
Museum (Natural History). The growth consiste of 
dense brittle clusters of the white tubes of this worm, 
which grow to approximately 9 om. long and average 
l mm. in diameter, and are usually cemented one 
to another. It occurs more frequently around the 
water-lme of floating objects than on piles or the 
keels of boata, which appears to indicate that light 
and aeration are favourable to ‘ita growth; but the 
warm water of the Southwick basin seems to be the 
chief cause of ita present excessive development. 
Perhaps after & full mvestigation other leas oan- 
Spieuous marine organisms may be found to be 
behaving in a peculiar manner on account of the 
interesting conditions oocurrmng in this part of 
Shoreham Harbour. J 


Registration and Population Trends 

A PAPER read by Dr. R. R. Kuczynski before the 
Eugenios Society on future trends in population is 
published in the Éugenéos Review, 29, No. 2. He 
pointe out that in 1837 an Act was passed for register- 
ing births, deaths and marriages in England, more 
than sixty years after such demographic date were 
recorded in Sweden. His addres is mainly devoted 
to showing the madequacy of the records as kept in 
Great Britain compared with those of various other 
countries, our original birth and death registration 
forms having remained unaltered up to the present 
time. The age of the mother at the birth of each 
child was recorded in Sweden so early as 1774, and 
in 1889 the Compiler of Abstracta in the General 
Register Office wrote a letter to the Registrar-General 
pointing out two grave defects in the records, but 
nothing has been done. The need is streased par- 
ticularly for recording the age of the parenta, especially 
the mother, at the birth of each child, the order of 
birth and the duration of the marriage, as well as 
the date of birth. Without such date it is mpoasible 
to determine questions of differential fertility and 
population growth or decline. Various suggestions 
are made, including that of a special fertility census 
in December 1988. We should then have within 
three years a fair knowledge of present fertility trends, 
an which a Government population policy could be 
formulated with some chance of succeas. 


Conference on Atmospheric Pollution 

THiery-six representatives of local authorities and 
other organizations co-operating with the Department 
of Scientific and Industrial Research met on Novem, 
ber 29 in the half-yearly conference. Dr. G. M. B. 
Dobson, chairman of the Atmospheric Pollution 
Research Committee, presented tbe report on the 
progress of the investigations carried out under the 
Committee. He spoke in particular of the results 
which are being obtained in the special survey which 
is in progress in and around the City of Leicester. 
Two sources of atmospheric pollution which occur in 
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, certam districte were also discussed. It was agreed 
that & letter be addressed to the Ministry of Health 
protesting against the continuation of nuisance 
arising from burning oplliery spoilbanks and urging 
that action be taken to end it. Tt was also agreed by 
the representatives to aak the Department of Scientific 
and Industrial Researth to consider and report on 
the possibility of research being undertaken to 
develop remedial measures to prevent nuisance 
caused By xino oxide fumes in certam stages of the 
manufacture of brass. . 


Chronica Botanica _ 

From February 1938, Chronica Botanica will be 
issued bi-monthly and no longer as a yearbook. The 
annual subscription will be reduced from 15 to 7 
guilders. The new periodical will continue to give 
all the essential information which was given in the 
old yearbook and will include same important new 
sections. Results of research will be published only 
in the first two sections. The world list of plant 
science institutions societies will appear as an 
annual supplement. The reorganized Chronica will 
contain short preliminary notes on the results of 
recent research or -announcing new discoveries ; 
dischagions, announcements, letters to the Editor ; 
detailed programmes, short reports, decisions, resolu- 
tions of international congreases ; quotations from 
recent articles of general and timely interest ; personal 
notes and queries; short reviews of new botany 
books, eto. The address is P.O. Box 8, Leyden. 


Anti-Gas Training and Defence 


Tnm Home Office has published a memorandum 
summarising in convensent form the more important 
information that has already been issued in various 
circulars of the Air Raid Precautions Department 
(Air Raid Precautions, Memorandum No. 5. London : 
ELM. Stationery Office. 4d. net). It outlines the 
suggested organization and arrangements for local 
anti-gas training. For districta where no gas chamber 
is available for the training, the Home Office has 
provided a fleet of 40 motor ‘gas vans’, by means of 
which instruction is given in the use of the respirator 
in an atmosphere of tear gas. In & report, just issued, 
describing experimente conducted by the Chemical 
Defence Committee with the object of testing the 
recommendations made by the Air Raid Pre- 
cautions Department, ıt is concluded that sealing a 
room in the manner suggested, and the use of & gas- 
mask of the pattern which is being prepared, will 
give & high standard of protection against aerial gas 
attack. 

* Announcements 

Mr. C. Fongrmg Coopmr, F.R.S., director of the 
University Museum of Zoology, Cambridge, and 
reader in vertebrate zoology in the University, has been 
appointed director of the British Museum (Natural 
History) in succeasion to Dr. O. Tate Regan, F.R.S., 
.who retires on February 2, 1938. Mr. Forster 
Cooper’s zoological work has been concerned mainly 
with the vertebrates, both recent and foemil. 
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Tue Medal of the Institution of Mining Engineers 
has been awarded to Dr. Carl Beyling, director of 
the Experimental Station at Dortmund-Derne, in 
recognition of his services in the application of 
scientific knowledge and research to safety and 
health problems in coal-mining, and'to Dr. R. V. 
Wheeler, professor of fuel technology in the Univer- 
sity of Sheffield and director of the Safety in Mines 
Research Board Experimental Stations at Sheffield 
and Buxton, in recognition of his services in the 
application of scientific knowledge and research to 
problems of safety and health in coal-mining, and of 
the utilization of coal. 


Mr. D. P. Costello, of Trinity College, Cambridge, 
has been awarded the Royal Asiatic Society’s 
Universities Essay Prize for 1986-1987. The subject 
of his essay was “The Relations of the Greeks with 
the East". The other easays submitted were of such 
a high standard that the Council of the Society is 
also awarding & special second prize to Mr. John 
Bowman, of the University of Glasgow, for his essay 
on the alternative subject '"Tamerlane''. 


Pror. A. 8. Evm has undertaken the preparation 
of the authorized life of Lord Rutherford of Nelson, 
and it is to be published when completed by the 
Cambridge University Prees. It is earnestly requested 
that any correspondents who have letters, written by 
Lord Rutherford, which throw light on his life and 
work, will forward them as soon as possible to Prof. 
Eve, 26 Willow Road, Hampstead, N.W.3. Original 
letters will be promptly returned if requested. 


APPLIOATIONS are invited for the David Anderson- 
Berry Gold Medal, together with & sum of money 
amounting to about £100, which will be awarded in 
July 1988 by the Royal Society of Edinburgh to 
the person who, in the opinion of the Council, has 
recently produced the best work on the nature of 
X-rays in their therapeutical effect on human diseases. 
A similar award ‘will be-made every three years. 
obtained from the 
General Secretary, Royal Society of Edinburgh, 
22 George Street, Edinburgh, 2. 


Tum following have been elected officers for 
1987-88 of the University of Durham Philosophical 
Society : President: The Very Rev. O. A. Almgton : 
Hon. General Secretary: Dr. W. A. Clark; Hon. 
Treasurer: Mr. J. W. Bullerwell; ZEdtor. Prof. 
G. W. Todd; Assistant Editor: Mr. J. F. Wood; 
Hon. Librarian : Mr. E. Patterson. 


THs annual meeting of the Science Masters Associa- 
tion will be held in the Chemistry Department of the 
Imperial, College of Science and Technology on 
January 4-7. Sir Oynl Ashford will deliver hie 
presidential address entitled ‘Past and Future Aims 
of School Science” on January 4. Further informa- 
tion can be obtained from Mr. R. E. Wiliams, 15 
Norham Gardens, Oxford. 


Letters to 


The Hditor does not hold himælf responsible for options 
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the Editor 


by Ma correspondents. 


expressed 
He cannot undertake to return, or to correspond with the writers of, fejected manuscripts 
intended for this or any other part of NATURAM. No notice is taken of anonymous communications. 
Norms oN POINTS IN SOME OF THIS WHHK’S LETTHRS APPAR ON P. 975. 
CORRESPONDENTS ARM INVITMD TO ATTACH SIMILAR SUMMARINS TO THEIR COMMUNICATIONS. 


Relation between ‘Fibrous’ and ‘Globular’ Proteins 

Ow various occasions m NATURH and elsewhere it 
has been argued that the elastic fibrous proteins, 
keratin and myosin, by virtue of the system of intra- 
molecular folds which appears to be their character- 
istic stereochemical feature, are the linear 


of the globular teins, which presumably are con- 
to si principles but in two or three 
dimensions'. Direct experimental support for this 


view comes from X-ray studies of the denaturation 
pae ee eh pianga 
always results in the appearance of polypeptide 
chains, which can often be drawn out into artificial 
fibres analogous to §-keratm or B-myoein'. It has 
also been recognized for some time that feather 
keratin? in particular is to X-rays really both fibrous 
and globular, and more recently the early. observation 
of long spacings in the keratins has been supple- 
mented by the discovery of even longer spacings in 
these and other protein fibres‘. The tobacco mosaio 
virus! is another protein which has properties both 
fibrous and globular*—and, to cut a long story short, 
it looks now as if the original apparent distinction 
between the two types is beginnmg to disappear. 
One poesible way, based on density and other con- 
siderations, of deriving a general scheme directly 
from keratin‘ amounts actually to building up 
molecules having easentially the structure deduced 
from X-ray data for the keratin orystallites, and this 
suggests at once the idea that the protein fibre 
orystalliies and the tobacco virus units fall into the 
eame category. 

The recent work of Bergmann and Niemann’ also 
indicates that both fibrous and globular proteins are 
constructed to a common plan, or at least that some 
common factor is involved in their method of syn- 
thesis. Bergmann and Niemann conclude that both 
the total number of amino-acid residues in a protein 
molecule and also the numbers of each of the various 
residues are expreasible in the form 2^8*. On this 
basis, the minimum molecular weights of chicken 
albumin, cattle hæmoglobin, cattle fibrin, and Kid 
fibrom are found to correspond to 288, 2 x 288, 
2 x 288, and 9 x 288 residues i , which: is 


of multiple molecular weights, the Svedberg scheme 
in fact, founded on ultracentrifugal studies of the 
globular proteins. 

Now X-rays offer a way of supp 
Bergmann argument, which requires a of 
the average reaidue weight, though there is no way 
of knowing this directly by chemical means owing 
api ae ing oer 

was Dever meen 
something bulky opbod: to an 


. 
to moomplete analyses. For f-keratin, for example, 
the average residue weight can be calculated from 
the density (for an estimate of the density of 8- 
keratin I am indebted to Mr. H. J. Woods) and 
the X-ray measurements of the average residue 
dimensions. The best available data make it equal 
to (9-7 x 4:65 x 8:33 x 1:3)/1-805, or about 118, 
corresponding to approximately 0:85 gram-residues 
per 100 gm. of keratm. The number 0-85, when 
divided by values of 2*3*, should give the numbers 
of gram-residues of the various acids in 100 gm. of 
keratin. The accompanying table shows the resulta, 
to be discussed elsewhere, of the calculations for 
wool keratin : i 

















Valine 
Glycine 











T Calculated as balf-cystine readues. 


It will be seen that the measure of agreament is 
quite good, and though it is difficult yet to prove that 
only powers of 2 and 3 are involved, there is sufficient 
evidence to warrant the belief that keratin aleo will 
be found to conform to the common stoichiometric 
plan. The following pointe may be noted with 
to the experimental data presented: (A) These are 
the most reliable, and require & molecule containing 
& minimum of 192 residues, including 17 basic 
residues. The equivalent weight comes to about 
1,380, which agrees reasonably well with the estimate 
(about 1,250) given by acid absorption’. (B) If the 
number of amide groupe is also a submultiple of the 
total number of residues, which is not y, the " 
latter would then be at least 2 x 288 (mol. wt. about 
68,000), Sai pba: to hemoglobin and fibrin. 
(C) The variable sulphur content of the keratins is 
a difficulty at the moment, for the cystine values 
do not fall into & limited number of correspond- 
ing to 1/6, 1/8, 1/9, eto., as might be expected, 
though the mean estimates, both for oystine and 
methionine, agree roughly with the theory. It might 
be argued that there 1s a mixture of proteins each 
obeying the same law, but in that case there is going 
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jo be trouble all round, and any number, whether 
belonging to the series 2*8* or not, could be claimed 
to fit the theory. It may be, though, that this really 
is the correct general solution, that the munbers of 
amino ‘sites’, as in alloys and mized dhystals, are 
expressible in the form 2*8™, or whatever the law should 
turn out to be. The law would then be directly 
, apparent in ideal or limiting cases only. (D) These 
date are probably unreliable. 

In explanation of their resulta, Bergmann and 
Niemann “propose the hypothesis that “in every pro- 
tein each amino acid residue is distributed throughout 
the entire peptide, chain at constant intervala. 
The protein molecule therefore contains & great 
jes’. But is not 
8 and 9, for ex- 


somethng 
very fundamental indeed in protein theory, and the 
and Niemann’s 


proteins, though always laborious, need no longer be 
the thankless tasks they have been. There is a goal 
in sight. 

I should like to exprees my indebtedness to Dr. 
J. B. Speakman and Prof. A. C. Chibnall for advice 
on chemical pointe. 


W. T. AgrBUBY. 
Textile Physica Laboratory, 
University, 
Leeds. 
Nov. 8. 
1 Astbury, W. T., and R, NATURE, 705 
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CUT M., and O., J. Dhol! Chem., 115, 77 (1986) ; 
118, $01 ID), Selenes, 86, 157 (1987). ee 
8 j. and Stott, E, Trens. Farad. Soc., 30, 539 


* Bergmann, W., and Niemann, C., J. Biol. Chem., 118, 307 (1037) 
? Bergmann, WL, Harvey Lectures, &1, 56 (1935-36). 


Diffraction of Light by Ultrasonics at 
Oblique Incidence 

Ir is well known that the first simplified theory of 
the diffraction of light by ultrasonics, which Bir O. V. 
Reman and N. S. Nagendra Nath! put forward in 
1935, explains many experimental facta in a very 
ing way. The mam point of the theory is to 
eot the bending of the light-rays in the sound 
d altogether and to attribute the observed effects 
wholly to the local variations of the optical length 
in the sound-wave. If a plane light-wave falls 
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normally on a sound-wave, the incident wave-front 
becomes a periodio corrugated wave-front. At 
oblique incidence it follows from this theory’ that 
the corrugation vanishes for certain angles of incidence 
Pa which satisfy the equation 
* 
tan pa =n F; n= l, +2, (1) 
in which A* denotes the wave-length of the sound 
and L the breadth of the sound field; consequently 
there should be no diffraction peia visible when 
the light is incident in any of these directions. 
This consequence of the theory has never been 
verified experimen: ; The vanishing of the 
diffraction effect at theae angles of incidence can be 
seen at once by the use of divergent light and of & 
suitable optical arrangement (Fig. 1). An image of 


P. P 





Fig. 1. 


& point ight-souroe A is formed in the plane 
Be Mere poets the liquid, m which the ultra- 
ponies are generated, is placed in the divergent, part 
of the light-ray. An image of a plane P’ ind T 
ma tomned on the pH late P. On exciting 
the sound field, & of di ion spectra are 

in the plane B, one of which is tranamitted 
by e suitable alit. The intensity distribution of the 
light falling on P is then an i of the intensity 
distribution of the light of this diffraction spectrum 
in P’. The dark bands visible in P oorrespond to 
the angles of incidence Pa for which no diffraction 
takes place. A photograph, which was taken with 
sound-waves in water at & frequency of 15,000 kilo- 
cycles with ‘a first-order spectrum is reproduced in 





Fig. 2. 


Fig. 3. In conformity with the theory, the 
are ind 


08 Qa 
of the intensity of the sound-wave 


' and the wave-length of the light used. The dependence 


of og. on A* is also in accord with equation (1). 
This has been verifled in the range 4-15 thousand 
kilocyolee, that is, for frequencies which are much 
higher than the domain of validity of this simplified 
theory with regard to other diffraction phenomena.. 

of pa on L is also in conformity 
The accuracy of these measurements is 
+5 per cent; for more exact measurements, an 


arrangement using parallel light would be preferable. 
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If tbe intensity of the sound is sufiiciently high, 
the superposition of the intensities of all diffraction 
spectra gives rise to a phenomenon which has recently 
been described by L. Bergmann and H. J. Goehlich*. 

It should be emphasized that the experiments can 
only be carried out with an exactly plane sound- 
wave. Consequently a piezoquartz from Messrs. Carl 
Zeiss of Jena was used, which was cut according to 
the prescription of H. Straubel’. With an ordinary 
quartz plate one gete very distorted figures. 

A detailed account of these experiments will 
appear shortly in Helvetica physioa Aata. 


4 F. Levr. 
Physikalisches Institut der Universität, 
Zürich. 
Oot. 30. 


1 Raman, C. V., and Nagendra Nath, N. 8., Proc. Ind. Acad. Soi., 
A, 406, 413 ; 8, 7b. 

"Prev. Ind. Acad. Sei , 8, 415. 

' Bär, B., Heb». phys. Acta, 8, 105 (1036). ` 

* Bergmann, L., und Goehlioh, H. J., Phys. Z., 88, 9 (1937). 
*Büaubel, H., £. Hochfreruenrt., 88, 14 (108%). 


The Paramagnetic Magneton Numbers of the Ferro- 
magnetic Metals 
THR io magneton numbers of the 
fi elemente are derived from the lineer 
pun er ihe Mor puces ape he ure pointe 
the three ferromagnetice cobalt, iron and nickel, 
only in the case of ane, nickel, is the slope known 
with any degree of inty. In the case of iron, 
Curie point 780° O., the phase change at 920° so 
restricts the tem over which measure- 
ments can be made that the l/x,T curve never 
becomes linear. The high Curie temperature of 
cobalt at about 1150? C. makes precise measurements 


difficult, largely owing to evaporation &nd solid 
diffusion. 


UO testari re cae catenins Dy 


magneton numbers of iron and cobalt, and to extend 
the temperature range of measurements on nickel. 

It ia well known that the « and 3 phases of iron are 
identical (body-centred cube), and-the intervening 
Y phase, which from 920° to 1890? O., can be 
removed by the addition of various metals which are 
soluble in the iron. The system iron-vanadium was 
chosen, in ‘which about 5 per cent vanadium removes 
the y phase completely. Our experiments show that 
the l/X,T' curve is linear above 900? O. The results 
for three different alloys are given in the accompany- 
ing table, fram which the extrapolated value for pure 
iron is obtained. The second column gives the 
magnetic Curie temperature 0, whilst the third colui 
gives the Ourie constant per O-—x(T—98) In 
Phe fourth cohimh ae the valums df the TALOON 
number p-4/8KO|Nu*, where K is Boltzmann'a 
constant, N the number of atoms per and u 
the Bohr magneton eh/A&mrmeo. It is worthy of note 
that the curve in the 3 phase of iron (89-97 per cent 
pure) is lmear, and when extrapolated to lower tem- 
peratures joins the a phase at the A, transformation. 
The value for the magneton number thus obtamed 
is in close agreement with the value determined from 
the alloys. 
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Our measurements show that the curve for cobalt 
(99-8 per cent pure) is quite linear between 1230? 
&nd 1450? C., the limit of our observations on 
this metal. It was observed that continued annealing 
of the (eleetrolytic) specimens produced but 
isplaced lines on the l/x,T' graph, tending 
to lower the netic Curie point. These changes 
do not affect the ie constant, whilst the Curie 

ranges from 1180? to 1155° C. 

The resulte on nickel agree with those of earlier 
workers up to 850°O., a linear relati being 
followed from 500? 0. . Above 925? C. the slope 
decreases, giving a change in thg Curie constant from 
0-00548 to 0-00685. 

A full &ooount of the , together with 
discussion of the resulte, will appear elsewhere. 





8 





Mickel 500*-850* C. 877° O. 

- 9sg5*- 265° C. 
Cobalt T230°-1450° O. | 1130°-1155° C. 
Iron-Vanadium 5% 828° C. 

41* gts’ C. 
25% B£8* CO. 

(extrapolated) 0% — 

Iron from 4 pbase B£0* C. 








1 Buokumith, Phil, Mag., 8, 158 (1929) ; 14, 1115 (1931). 


Joule-Thomson Effect and Quantum Statistics 


Iw view of the numerous physical and astro- 
physical applications of the new statistios 
ib may be worth while to investigate the Joule- 
Thomson effect for a gas obeying Fermi-Dirac or 
Bose-Emstein statistics. The calculation is simple 
and runs on the usual lines. The results obtained 
are quite interesting. It is found that for a degenerate 
gas, degenerate in the sense of Fermi-Dirac statistics, 
Jouls-Thomeon expansion produces a heating effect, the 
rise in temperature for & given fall in preesure being 
greater, the greater the degree of degeneraoy of the 
gas. In fact 


(Z i- 84, 2/3 
t e) 
4x gh pg c NER 
e 16 ^ mk? Tp!” 


where n denotes the number of particles (each of 
mass m) per unit volume, p the pressure, T the 
temperature, g the weight factor (for electrons g = 2), 
k the Boltzmann constant and A is Plank’s constant. 
A, is called the ‘‘degeneracy discriminant”? and its 
value gives a measure of the degree of degeneracy 
(or of non-degeneracy in the case of non-degenerate’ 
gas). ` 





nk: 
7 imme 


Fot do ding A> l, and in non-degeneracy 
A, € 1. 

tt may be remarked for comparison that an 
adiabatic expansion produces cooling. In fact, as is 
easily seen, during an adiabatic process a degenerate 


DECEMBER 4, 1937 : 


wil remain degenerate and a non-degenerate 
ae will remain non-degenerate, the value of A, 
remaining oonstant during the process. 
In the case of non-degencracy, eee 
rr 


(E) -i ~~ ink 
= gs BUR (2) 


a m 4-1 for & gas obeying 
Fermi-Dirac stati Pdl re p ep 
It is of interest to note 


Ree ema he oe ee p 
Helium obeys Bose-Einstein statistice and hence, 
taking 8 = — 1 and substituting numerical values 
for the quantities involved, we find 


(25); = 0-076? /atmose. - 


However, this will not represent the thermal effept 
actually observed, which will depend largely upon 
the Van der Waals’ type of deviations from the 
classical perfect gas. It is difficult to estimate exactly 
the contribution due to Van der Waals’ deviations, 
but if we use the ordinary formula! to obtain some 
idea of it, we find (taking Van der Waals’ a = 
0:084 x 10* atmos., b = 28-7 am?) a value of 
0:7°/atmos. for helium at 5? K. The Van der Waals 
effect is much tbe larger, but the statistical effect 
is still 10 oent of it. It therefore seams possible 
that the Joule-Thomson effect under suitable oon- 
ditions may provide an experimental test of the 
statistics obeyed by gases, say, helrum. 

D. 8. Kornanr. 

B. N. SnrvaABAVA. 


1 Baha and Srtvaseva, “À Treatise on Heat", 476 (1955). We use 


the approximate equstion in which the term porpis supposed small 
compared to unity. 


Interpretations of Atomic Constitutions 

Pror. ÀÁNDRADM has had the great courtesy to 
attempt to answer my two questions in NATURM of 
November 20, they are: 

(1) Whether the theory of the electrical com- 
position of matter now falls. 

(2) The diffloulty of the nucleus tightly packed 
with protons. 

Prof. Andrade avoids my first question in the most 
accomplished parliamentary form, telling me that in 
"future I must not look on electricity as a fluid, and 
ask for & pot, pint, or firkin thereof. Interesting 
and informative, but the position is that the physicists 
announced to the world the electrical composition of 
matter. I did not do it. Why should I be lectured ? 
Now when the non-electrical neutron ‘is established 
I ask a simple question: Have they been 
nonsense or not ? The impression I get from 
Prof. Andrade is that have. If so, the sooner 
they announce it the better. 
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Now as to the nucleus. 

Prof. Andrade, when I get him into a difficulty 
over the protons packed together, answers with the 
readiness of a cash register, "No ”, But I 
notice the charge, with ita defensive is still 
there to account for the superior penetration of the 
neutron over the proton in hitting and dismtegrating 
the nucleus in bomberdment. 

Apperently the physicist changes the conditions 
at any time he likes to suit his convenience, but you 
cannot have it both ways. The quotation from 
Rutherford seams to me sane, to the 
point, and logical. Referring to the nucleus he says 
it is “held together by very powerful unknown 
forces”. If everyone was as frank as that and con- 
femsed to difficulties instead of riding round them, 
the popular explanation of modern physics would be 
no lees attractive and. & good deal clearer. 

I hope these somewhat harsh words in debunking 
the physicista will not be construed as an attack on 
Prof. Andrade. Alone, valiantly he has come forth 
to break a lance with me and I respect and admire 
him for it. In his h he asks me 
for information on one of my subjects, namely, 
foreign policy, over the last ten years. It being near 
Christmas time, mutual help seems only seasonable. 

Macroscopic events, ethnical considerations, and 
crowd psychology are subjects that the simple 
physicists will not understand, therefore I will try 
to tell the story m their own 

Europe may be looked upon as è nucleus 
of individual protons, not however all of the same 
size or power, mixed up with a few neutrons with 
no charge and little mass. This is kept together 
by & strong force which prevents them flying apart, 
known as geography. This nucleus is not symmetrical 
as, included on its western edge, is a particularly . 

proton! that has "wave characteristics” of & 

te type peculiar to itself. In the south there 

is what might be called a neutrino’. This has, some 

think, also wave mechanic aspirations. It is peculiar 

in this respect that its core is eternal’ but ita sur- 
round, some think, is ephemeral. 

Now the real trouble is that just as in the atom 
there are electrons in their orbits far away from the 
nuoleus, so in this case there are colonies also re- 
volving. These used to be attached, so to speak, to 
separate protons, but some ago the nucleus 
wascubjcoted toin terio j i 
these from belonging to one proton to 
another. One very powerful proton, in mathematical 

generally designated thus 4A, suffered 
severely in this respect, with the reeult that the 
nucleus as such is no longer stable. It has been 
found, however, that if the western adds to 
its charge‘, although a state of stram between the 
two protons is introduced, the nucleus qua nucleus 
becomes more stable. 

I hope I have this very difficult problem m 
simple terms for physicists. I would have liked 
to have said a word on Newton’s laws of gravity, 
88 Prof. Andrade mentions them, but I feel that you, 
SIUE ae QNI ire on ae aetna, Babee 
and that I am straining them. 

70 Pall Mall J. T. C. Moon BaBirUS. 


London, S.W.1. 
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Absorption Curve for Visual Purple and the Electrical 
Response of the Frog’s Eye 


Lerrars in NATURB by Dartnall and Goodeve! and 
by Wald’ have revived the question conoerning the 
physiological significance of visual purple and visual 
yellow. Dartnall and Goodeve discuss the scotopic 
luminosity curve and compare it with the absorption 
curve for amphibian visual purple, determined by 
Lythgoe. Attention may perhaps be directed to the 
fact that the retinal equivalent of the frog’s himinosity 
curve has been measured by Granit and Munsterhjelm* 
with the aid of the electrical response. In this work, 
‘luminosity’ was obtained in terms of the amount 
of potential in millivolts of the initial positive 
b-defleotion of the electroretinogram in response to 
stimulation with an equal energy spectrum. 





0-450 
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We lacked then, and stil lack, data showing the 
relation between amount of potential and 
absorbed (intensity), and therefore had to neglect 
the area of the curves showing size of b-wave against 
wave-length. However, recent interest in this problem 
may to some extent be satisfled by a calculation of 
the frog's ‘luminosity’ curve, that is, the physio- 
logical absorption curve, on the basis of the fact that 
at low intensities, such as were used by Granit and 
Munsterhjelm, the 6-wave according to Chaffee, 
Bovie and Hampson’ is proportional to the square 
root of the m ity. This isa eral equation that 
probably will not hold for the twenty-seven 
somewhat differently distributed "Tuminosity' curves 
measured by Granit and Munsterhjelm. But it should 
be acceptable if their 801 values are averaged together. 

Applying the equation of Chaffee et al to the 
average curve of Granit and Munsterhjelm (their 
Fig. 7) we obtain the effective mtensity from the 
amount of potential at each wave-length. The 
effective intensity must be portional to à TEE 
absorbed. Finally, followind Dusconll aad 
“we correct the absorption curve computed im the 
electrical responses by multiplying by the value of 
the quantum at each wave-length. This gives us 
curve above. 
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The dota represent the ‘phymological’ absorption 
curve, the circles around it Lythgoe’s curve for thé 
absorption of visual purple in solution (his Table 1, 
column 2). Both curves refer to Rana esoulenta. The 
hump in quar curve between 0-550—0-560 u is placed 
at the maximum of the cone curve of the same 
species, determined after light adaptation with the 
same apparatus by Granit and Wrede’. It probably 
signifies that in this region of maximal cone sensitivity 
some low threshold cones have succeeded in influencing 
the measurements. However, the maine result is 
obviously that there is a reasonably good fit in the 
long wave-lengths, but that gven the ‘corrected’ 
absorption curve for visual purple, used for oom- 
parison, is higher in the short wave-lengths. 

Dartnal and Goodeve, coming to the same oon- 
clusion, prefer Lythgoe’s unoorreoted values and 
suggest that the greater absorption by visual purple 


, m the short wave-lengths is due to ‘yellow impurities’.’ 


Ther comparison refers to the human scotopic 
luminosity curve. This may be the correct explana- 
tion of the discrepancy, so far as measurements of 
electrical at low intensities or human 
absolute thresholds are concerned. But it is an 
interesting and, perhaps, significant fact that we 
obtained a hump at about 0-460 u when the scotopic 
eye was stimulated with a brighter spectrum (Granit 
and Munsterhjelm), and that the otherwise sym- 
metrical cone curve had an "appendix" of relatively 
too responses in the same region (Granit and 
Wrede). It should be a relatively easy task to deter- 
mine by means of the electrical responses whether 
all the yellow substances are internal filters or some 
perhapa physiologically active photochemical sub- 


We We hope to be able to publish such measurements 


in due course. 
RAGNAR GBRANIT. 
Piyada Institute, 
University, Helsingfors. 
Oct. 10. 
1 Dartnall and Goodeve, Narurs, 189, 409 (1937). 
2 Wald, Niruxm, 139, 587 (1037). 
* Lythgoe, J. Pkynol., 89, 331 (1957). 
i Granit and Munsterhjelm, J. Physiol., 88, 486 (1037). 
* Chaffee, Bovie and Hampson, J. Amer. Opt. Soc., 7, 1 (1023) 
* Granit and Wrede, J. Physiol , 89, 239 (1087). 


Effect upon Sex Behaviour of a Diet Deficient 
in Vitamin E 

Drmrs deficient in vitamin E produce sterility in 
the male rat and ultimately extinguish the sex 
drive’. Preliminary observations suggested that 
the behavioural disturbances were not ur et a 
to, and dependent on, genital degeneration. 
teste were therefore undertaken on 76 male rate 
reared on a diet lacking im vitamin E but adequate 
with SP to ee ae ep: contaming 
sufficient yeast. 

' Behaviour differed greatly. Tai redes pox 
behaviour was normal during the first months of the 
experiment. In others it was disturbed during this’ 
period, the abnormalities resembling those described 
as a result of partial hypophyseotomy?. In about 
2D por cana, OF iho anmala nor vart ser behaviour 
was observed at any time. As the experiment 
greesed, disorganization of sex behaviour took p 

in those animals which mated durmg the first stages 
of the experiment. Both structure and mtensity of 
behaviour were affected; the males mounted but 
failed to complete the sex act. 
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: Maturation of the glans penis and activation of 


‘the accessory genital glands took place in all animals. 


After disorganization of sex behaviour had become 
apparent, fairly large quantities of gonadotropic 
hormone prepared from pregnancy urine were admin- 
istered and resulted in excessive development of the 
genital glands. Yet this hormone failed to evoke 
normal sex behaviour. Gonadotropio hormone 


* prepared from the urine of an oophorectomized 
woman was similarly meffective. But gonadotropio 


extract prepared from the blood of a pregnant mare 
invoked mating in 60 per cent of mactive males 
within three to five days. The same effect was 
obtained with Bom aqueous anterior lobe extracts. 

The resulta of the present study resemble those 
obtained in experiments on total and partial hypo- 
physectomy. Total ablation of the pituitary ex- 
tinguishes sex behaviour, partial ablation is apt to 
produce disturbances of structure and/or intensity of 
the drive. The resemblance between animals reared 
on an E-defloient diet and hypophysectomized males 

i extends to the effect of suitable extracts : 
these restore sex behaviour in either group. It would 
appear, then, that the dietary deficiency affects sex 
behaviour by disturbing the erogenous funotion of 
the anterior hitaitary:. T is also interesting to note 
that mnce the completion of this work Mises M. M. O. 
Barrie has published evidence of hypopituitarism 
produced by vitamin E deficient diete in rate and 
their ing. 

The procedure used in these experiments makes it 
posable to eliminate the erogenous function of the 
pituitary without surgical ablation and the consequent 
cachexia, stasis of and other general adverse 
effecte. But it should be added that the deficiency 
produced in these experiments may not be wholly 
referable to the absence of vitamin E; some other 
deficiency may have existed, since we were not 
successful in obtaining normal sexual behaviour by 
addition to the besal diet of vitamin € (wheat- 
germ oil or ita concentrates). Since disorganized sex 
behaviour was observed even in males whose basal 
diet was supplemented with vitamin E from weaning 
onward, failure to repair the defect cannot be 
attributed solely to irreversible changes produced by 
vitamin E deficiency. 

B. P. Wrasxms. 
A. L. BAGHABACH. 


The Laboratory, 
87 Great Cumberland Place, 
London, W.1 

* Evans, H. ML, and Bishop, K. 8., Amat. Rec., 90, 447 (1913). 

1 Mason, K. H., Am. J. Pkynol, 98, 64 (1953). 

esa ee and Sheard, N. ML, Narur, 138, 641 (1033). 

‘ O., NATUR 286 ; 140, 426 i 
fers Signe Chewntstry I ‘a ] ohen Ba 


Protective Effect against Experimental Rickets of 

Rats of a Single Massive Dose of Vitamin D 

Ir is a well-known faot that there is a very wide 
margin between the therapeutic and toxic doses of 
vitamin D. It may safely be stated that a thousand 
times the therapeutic dose ia quite harmless, at least 
for rate. It seemed to be worth while to investigate 
whether such a large dose rf gi intramuscularly 
would render rate immune agamat rickets for a long 
period. 

Two pais of young rats were placed on the 
rachitogenic diet MoCollum No. 8143. To each of 
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the first pair 750 international units of vitamin D 
were injected intramuscularly, while the other pair 
remained untreated. X-ray photographs were taken 
at weekly mtervals. The rats were weighed weekly. 

Of the pair given the vitamm D injection, one 
remained free from any signs of ricketa for eight 
months (died accidentally), the other for 14 months 
(end of the inveetigation) Ther weights increased 
from the initial 40 gm. to about 165 gm., which can 
be looked upon as normal, taking into consideration 
that the animals were kept continuously on the 
restricted diet McCollum No. 3148. The control rate 
showed the usual picture: after two weeks on the 
rachitogenic ration, severe rickete developed, after 
five to six weeks, decline of weight began and the 
animals died within three months. 

The experiment shows that & single massive dose 
of vitamin D given as an intramusoular injection, was 
able to protect rata living on a rachitogenio diet from 


rickets. 
H. Rorrma. 
Zootechnical Institute, 
University of Technical 
and Economic Sciences, 
Budapest. 


Trisomic Mutations in Jute 
Corchorus capsularis Willd., the common jute plant, 
has usually 14 chromosomes in the diploid state. 
No other number has been reported in the species or 
varieties of jute. 





Larr: TRIBOMIO MUTANT PLANT; RIGHT: NORMAL JUTE 
~ PLANT. - 


In the course of cytogenetical studies a variant 
plant was discovered in the jute cultures which is 
characterized by much smaller and deeply serrated 
leaves. The plant proved to be highly sterile, setting 
& few seeds. Cytological studies have revealed 15 
chromosomes in the root-tip cella as well as in the 
pollen mother cells. Selfed seeds collected from this 
mutant were grown this year. In Fig. 1 a typical 
mutant in the flowering stage is shown beside a 
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normal from the same pedigree culture. The differ- 
ences are such that the mutants are easily recognizable. 
The trisomic is distinguished from the normal plant, 
from which it arose, not merely by single visible 
differences but also by a lex of characters which 
seem to be inherited as a whole in the offspring. 
The leaf is the part of the plant which is moet 
conspicuously affected, and I jok out readily 
‘the trisomic mutant from the eed pen before the 
opening of the second leaves. The leaves are narrower, 
pointed and much more serrated than the normal. 


aoe tmo Bpod Tko Sees present at 
the base of the lamina in asus ne el 
jute are totally absent in the trisomic mutant. The 
petiole is on an average 2-1 am. in length while those 
of the normal measure 3:8 om., the lamina is 
4:2 om. x 1:6 om. in size, the normal being 
6-2 om. x 3 am. on an & branches 
extrude from the axil of the leaves, causing irregular 
branching and increasmg the strangeness of appear- 
ance of the trisomics. Flower buds are much smaller, 
stamens fewer in number, ranging from 10-16, whereas 
in normal plants the stamens are 15-24: Some of 
the stamens in the mutant are deformed and trans- 
formed into 


capsule smaller, seeds very few, with d Tow fertility. 


JA 





Fig. 2. 
MmrAPHASBB I FEON NORMAL (LEFT) AND TEIBOMIO 


PLANTS (BIGHT), SHOWING PAIRS OF BIVALENTS 
SHOOMDARILY ATTACHED. 


Study of the pollen mother cells at diakmesis 
revealed six pairs of bivalents and & trivalent fre- 
quently, as also seven pairs of bivalents and a 


univalent. At metaphase I, the trivalent divided as . 


usual, two chromosomes passing to one pole and the 
third to the opposite pole. Sometimes a lagging 
univalent was noticed in the first and second division. 
The trisomic mutant thus 
gametes with 7 and-8 chromosomes. The breeding 
behaviour of the trisomic shows that when the 
mutant is selfed or crossed with normal pollen, 
- it produces a large number of trisomic mutations 
in the offspring. But when the normal is used 
aT o Or ef ar Au sac. d 
of trmomio in F, is reduced to a oonaidereb 
extent. This shows that egg cells with one extra 
chromosome are more effective in fertilization. 

With regard to the arigin of this trisomio mutation, 
it has been noticed that the normal sometimes throws 
trisomic plants under field conditions. Oytological 
studies of the normal | plants with 14 chromosomes 
showed failure of of one bivalent in some 
of the pollen mother oe At metaphase I, eight 
chromosomes pass to one pole and six chromosomes 
to the other. It is possible that the same thing 
happens in the megaspore mother cell. The trisomic 
most probably arises from the mating of an egg cell 
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with 8 chromosomes to a normal 7-ohromoeome | 
pollen grain. 

It may also be mentioned here that the cultivated 
varieties of jute are usually regarded as diploids. 
But chromgsome morphology and meiotic chromo- 
some behaviour indicate that jute is a secondary 
polyploid. The metaphase I (Fig. 2) from normal 
and trisomic shows pairs of bivalente gecondarily 
associated. The maximum association observed is 


two groups of two bivalents, the other three bivalenta 
remaining 


trisomic ratios in loca the genes affecting different 
characters is bur endet 


Bose Research Institute, 
Calcutta. 
. Bept. 27. i 


H. K. Naso. 


Wild Birds and Butterflies 


Pror. G. D. Harm CanPmNTNA has recently pub- 
lished “Further Evidence that Birds do attack and 
eat Butterflies”!. I have read this paper with great 
interest, and while I am fully aware that the obeerva-. 
tions contamed therein approach the subject from 
rather a new angle, they are, to me, quite unoon- 
vincing in so far as they claim more than that 
butterflies constitute but the merest fraction of a 
bird’s food. 

I am surprised that Prof. Carpenter is apparent 
unaware SE Ale Gvideuge'T set forth in a leitar m 
NATURE in.1929*. The observations there were made 

men with long, i and specially trained 
o of the stomach contents of wild birds. None 
of them was likely to overlook the scales of a butter- 
fly's wing, the spicules of worms, the eggs of inseota, 
or the limbs or cuticle of an isopod, and yet none 
of them found butterflies in an appreciable percentage 
in upwards of 100,000 stomach contents. 

No one can deny that birds do map at the wings 
of butterflies. Sir Guy Maraball has chronicled a long 
list of such cases. On rare occasions they may 
possibly eat the bodies, but these cases, in my 
opinion, are few and far between. 

Many years ago I had planted in my garden a 
new variety of lettuce, and I was puxxled at finding 
the leaves cut in this fashion A. vag hake wrap ba 


1 Pree. Zool, Soc, (Ber, A), 228-247 (1937). 
1 NATURE, 334, 335 (Aug. 31, 1929). 
* Trams, tom. Hec. Lend., 320-383 (1909) 


De. W. E. OornrmxaH i apparently under a mis- 
apptehanaan as o He degrés to whisk Geis olaimed 
that birds eat butterflies. I do not think that it is 
ever claimed that these insectes form the 


Hex Gt any ds only Hak Shey are case iio: on 
extent 


ient to have a selective effect, and I 
e 
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helieve that work by Prof. R. A. Fisher has demon- 
strated mathematically that this extent need be very 
much leas than was previously supposed. 

Dr. Collinge’s point of view on this question seems 
to be expreased by his-phrase ‘No one can deny 
that birds do map at the wings of butterflies". 
It is because the imprints known as beak-marks 
imply something more than merely snapping at wings 
that for some years attention has been particularly 
directed tq this subject, presumably that which Dr. 
Collinge mentions as an approach fróm & new angle. 
The clear A-imprint on the scales means that the 

ing has been definitely held in the beak but that 
the Babteeity has eecaped again. The high proportion 
of species with ‘distasteful’ qualities among beak- 
marked specimens is at present engaging i 
attention ; it is & significant fact. 

The observation by Mr. T. H. E. Jackson recorded 
in Naruna! deals with selective feeding upon butter- 
flies by a bird to & considerable extent. The black- 
&nd-white African wagtail (MotaoWla) habitually 
feeds upon butterflies, as ahown by observations by 
Pitman, who mentions it daily "consuming dozens 
of butterflies’, Major I. G. Owen in the Sudan’, 
and Mr. J. P. Chapin‘, as well as by myself in 
Uganda. 

An observation recently received from Mr. O. W. 
Chorley, an ienoed fleld-naturalist in Uganda, 
may be ductos. Bero it is apt because attention 
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has been directed to the lack of evidence of attacks 
upon migrating butterflies. Mr. Chorley wrote: 
“Once im Ankole I saw a migration of thousands 
upon thousands of butterflies [apperently, & species of 
Giycestha = Belenois] travelling towards the west. 
The Yellow-fronted Bush Shrike (CAlorophoneus sul- 

urevpectus Lees.) was very numerous and at the 
foot of the perches there was quite a collection of 
butterflies’ wings’’. 

Finally, it is a little hard to be criticized for not 
mentioning a paper on negatives evidence in & contribu- 
tión entitled “Further evidence . . .". This was 
put together from notes bitherto unpublished to aid 
the ision of evidence which is said to be lacking. 
A di ion of the whole subject would have 
necessitated reference not only to the negative 
evidence but also to much recent itive evidence 
of which Dr. Collinge is apparently unaware, and 
would have been & larger undertaking than was 


a 
PU G. D. Hara CARPENTER. 
Univermty Museum, 
Oxford. 
Nov. 1l. 


Points from Foregoing Letters | 


Dr. W. T. Astbury summarizes accumulating X-ray 
evidenoe for the belief that ultimately there will be 
found no reel distinction between ‘fibrous’ and 
‘globular’ teins, and points out that the stoichio- 
metrical data of Bergmann and Niemann indicate 
the same thing. He shows how X-ray measurements 
can be used to supplement the Bergmann argument, 
and calculates a stoichiometrical distribution of 
amino acid residues and provisional molecular weight 
for keratin, which also appears to fit into the new 
scheme. 


Dr. F. Levi describes some experiments which 
»onfirm certam of C. V. Raman and 
N. B. Nagendre Nath’s first simplified theory of the 
infraction of light by ultrasonics at oblique incidence 
aitherto not experimentally verified. — : 

From meesuremente of the magnetic susceptibility 
af nickel, of cobalt and of iron-vanadium alloys (from 
which the susceptibility of iron oan be obtained by 
xrtrapolation), Prof. W. Suckamith and R. R. Pearce 

te the magneton number of these metals. The 

ity for cobalt was found to be linear 

between 1,280° and 1,450°, and that of nickel between 

500° and 925°. Above 925°, for nickel, the slope 
of the 1/x, T' curve decreases. 


Dr. D. 8. Kothari and B. N. Srivasava point out 
shat the heat absorbed or given off when a gas such 
1 helium expands in a vacuum (Joule-Thomson 
ffect) oan, under suitable conditions, provide an 
xperimental test to show whether the statistics of 
Termi-Dirac or Boese-Emstein are applicable under 
hose conditions. The authors give formule from 
vhich the magnitude of the effect may be calculated, 
oth for ‘degenerate’ gases (which deviate from the 


gas and Van der Waals’ laws) and for non-degenerate 
gases. 

A curve showing the abeorption of visual purple 
pigment (of the frog Rana esculenta), in solution, is 
compared by Prof. R. Granit with the ‘physiological’ 
absorption. The latter is obtained by calculating the . 
‘effective intensity’ from the luminosity curve 
determined from the response to an electrical stimu- 
lus. There is & reasonably fit of the two curves 
for the longer wave-length, but for the shorter wave- 
length the absorption of the visual purple is higher 
than the ‘physiological’ absorption: 

A diet deficient in vitamin E is found by Dr. B. P. 
Wiesner and A. L. Bacharach to have & complex 
diso: iring effect upon the sex organs and ser 
bela siot ot the male rat. The addition of vitamin E 
to the basal diet does not bring about complete 
normality and some other factor may therefore be 
involved. 

A single large dose of vitamin D injected in the 
muscle ia found by Dr. H. Rotter to protect rate 
livmg on & rachitogenic diet for a long period. 

The character and behaviour of & variant of the 
common jute plant, containing 15 chromosomes in 
the nucleus mstead of the 14, are described by 
Dr. H. K. Nandi. It produces sex cells (gametes) 
containing seven and eight chromosomes, and breed- 
ing experiments indicate that the egg cella with one 
extra chromosome are more effective in fertilization. 
The behaviour of the chromosomes during nuclear 
division, the author states, leads to view that 
the basic number of chromosomes in the jute is five 
and that the present usual number, seven, is 
secondarily balanced. : 
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Research Items 


Fatigue and Air Movement in Rooms 
WuiLsT the importance of maintaining the air in 


a publie building or in the home at a reasonable 
standard of purity has been reciated for many 
years, it ia only recently that the rtanoce of keep- 


ing the air in movement has been seriously considered. 
This question is discussed in a paper by J. R. Hender- 
son in the G.2.0. Journal of August. It has been 
noticed that when no movement of the air at head- 
level is provided, a feeling of 'etuffineeg' is experienced, 
accompanied by fatigue and loss of efficiency. The 
for air movement is emphasized in the 
Home Office Welfare Pamphlet Ne No. 5 (London: 
H.M. Stationery Office). It states that no work- 
room, even if lofty and spacious, is satisfactory with- 
out adequate air movement, and that the importance 
of this to physical health cannot be too widely 
understood. It is difficult to lay down definite rules 
concerning the optimum air velocity. It seems to 
lie between 50 feet and 200 feet per minute acco: 
to the prevailing temperature and humidity, 
also to & oertain extent to individual requirements. 
Some individuals, acclimatized to ‘hot and humid 
conditions, are very susceptible to draughts. There 
are three principal methods of ing the necessary 
air movement: by high-velocity streams of air flow- 
ing through & system of ducts and fed by an air- 
conditioning plant; by table electric fans of the 
propeller type; and by ing fans. The high- 
velocity jete are usually part of an air-conditionmg 
plant. For the home and amall offices, the table or 
bracket fan 1s successfully used. If necessary, 
oscillating mechanisms are fixed to them to increase 
the area over which they are effective. Ceiling fans 
are the best means of producing air movement in 
large rooms. Owing to the largo swoop of the alow- 
speed propeller, it is more silent than teble fans. 
Their power consumption is small, being lees than 
shat taken bya banded wot larn: When a regulator 
is used, a wide range of speeds is obtainable. 


Digestion in Polyplacophoran Molluscs 

A MORE complete account of the morphology, 
histology, mode of action of the alimentary canal 
and of the process of digestion in polyplacophoran 
molluscs than has hitherto appeared is now furnished 
by Vera Fretter (Trans. Roy. Soo. Edin., May 1987). 
The principal type studied is Lepidoohitona cinereus, 
but the following are algo fully compared with it: 
Aoanthochitona orinibus, Iechnochiton magdalenensis 
and Oryptochtion stelleri. The account is illustrated 
by plentiful, clear figures. The stomach in some 
species is complex and divided into a dorsal channel, 
with two longitudinal ciliated bands and a non- 
ciliated sac. The bilobed digestive gland has two 
ducts opening into the dorsal channel. It is only in 
this digestive gland that the soluble food material 
is absorbed. In I. magdalenensis and C. etelleri the 
intestine is complexly coiled. Food is oonveyed 
through the œsophagus to the stomach by ciliary 
currents. The posterior œsophageel pouches secrete 
an enzyme with an optimum pH of 5-6 and an 
optimum temperature of 84? 0. The stomach pro- 
duces a proteolytic enzyme with an optimum pH 


between 4-20 and 4:86. The intestine is divided int 
an anterior and a posterior moiety separated by £ 
valve which regulates the passage of food througl 
the gut and also shapes fecal pelleta. The alimentary 
canal of the group resembles that of"the lowe 
gastropods in structure but differs in function. 


Chironomid Fauna of River Mosses 


AN interesting research has been carried on by 
Carmel F. Humphries and Winifred E. Frost during 
& biological survey of the River Liffey, the primary 
object of which was to investigate the food anc 
growth of the brown trout (Salma trutia) from acic 
and alkaline waters (The Chironomid Fauna of the 
Submerged Moses” River Liffey Survey. Proc. Roy 
Irish Acad., 43, Section B, No. 11, 1987). The paper 
deals with the chironomid larve and pups found i 
these moases, and the results are striking. One 
alkaline and one acid site were chosen, and althougl 
the species of mosses were different, it was founc 
that the fundamental form was the same, so that the 
chironomids had similar habitats, and the tota 
estimated number of larves iq almost the same in the 
two sites. The dry weight of moss formed the same 
proportion of the whole sample in both places 
Percival and Whitehead (1929) stated that in the 
River Wharfe “By far the greater proportion of the 
Midge larvæ of our aree consists of Orthocladiarim”’ 
The present authors find that it is the same in the 
Liffey and that there is & close quantitative armularity 
between the chironomid fauna at the two stations 
the dominant subfamily in both cases being the 
same, and forming an almost equal proportion of the 
organisms present. The Orthooladiariæ oonstitut« 
95.90 per cent of the total chironomid fauna a 
Straffan, the alkaline site, and 98:0 per cent ao 
Ballymutton, the acid site; the remainder is com 
posed of Tanytarsarim, Chironomaris and Tany 
podinse. The seasonal distribution of all the chiro 
nomid larve as expressed in the graph shows tha! 
the seasonal abundance of the larve from the acic 
and from the alkaline waters is almost identical. 


Citrus Manuring 
Aw outstanding example of the application o: 
modern statistical methods to the elucidation o 
interacting factors in the nutrition of fruit trees o1 
a commercial scale is presented by F. G. Anderssen 
in a recent investigation on citrus manuring in Sout 
Africa (J. Pom. and Hort. Soi., 10, 2, 117; 1937) 
The experimenb was deeignod to determine th 
influence of the common artificial fertilixera on th 
composition and quality of oranges and on thei 
ni iid quality. 2,500 Washington Navel orang 
trees comprised the experimental material, ani 
these were manured with twenty different combina 
tions of potash sulphate, superphosphate and am 
monium sulphate, with applications of lime and th 
sowing of cover crops on some of the plots. Record 
were taken of crop weights, tree growth, rind thick 
ness and keeping quality of the fruit, and chemics 
analyses were carried out on the fruit juice, Tind an: 
pulp. The data when analysed gtatistioally gay 
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definite evidence of the effects of the various treat- 
ments. lications of ammonium sulphate to the 
soil i very marked increases in weight of crop 
and number of fruits, but there were no significant 
differences between applications of 2, 4 afd 6 Ib. per 
tree. A leguminous cover crop did not increase the 
nitrogen content of the soil or the sire of crop, nor 
. Was crop size affected by superphosphate, potassium 
sulphate or lime. Calculations of correlations and 
PRIMA gre coer meena) alowed, she). 8 Bin 
phosph content and probably also a high calcium 
content in the fruit were associated with low acid 
content and thin riad. High potassium content, on 
the other hand, caused high acid and thick rmd. 
High calcium content caused an increase in the 
amount of wastage in storage due to mould, whilst 
nitrogen had the reverse effect. Sugar content and 
total soluble solids were increased by high nitrogen 
content, which was also shown to be necessary for 
the synthesis of phosphatic organic substances. The 
joe content of the fruit was not directly affected 
any of the factors determined. The i 
of balanced nutrients is emphasized, particularly in 
respect to nitrate and phosphate, which should be 
present m high concentration and suitable pro- 
portions, 


Bending Wood by Hand 


Ar the Forest Products Research Laboratory of 
the Department of Scientific and Industrial Research 


e r im has been made on the practice of 
bending solid wood by hand as distinct from machine 
bending, and the conclusions reached have now been 


published (‘Methods of Banding Wood by, Hand”, | 


Fores Products Research Bull., No. 17. London; 
H.M. Stationery Office, 1987. Is. net.) Of the 
ing machines available, there are few which are 
ze variety of designs, 
bends are still 


ing those for bending over pegs, 
and for bending between forma, the use of one form 
and a strap, and the need im oertain cases for addi- 
tional appli on ee ae 
eto., to t tension, shear or other of the 
wood. It is on the intelligent adoption of the right 
type of equipment that the combination of economy 
and success depends, and the text seeks to seb oub 
in general terms the principles by which one should 
be guided in these matters. Examples are given of 
difficult bends such as the Austrian chair-baok type 
of bend, the 8 and sinuous types, and two-plane 
bearing on the finished bend; the conditions under 
which it must proceed are explained and particulars 
of the temperatures and precautions to be observed 
are set up. The Forest Products Research Laboratory 
invites inquiries from those who wish asistance in 
ita subject, and places the resulta of its experience 
at the di of anyone interested, There is a wide 
fleld for itative investigation of this age-old 
ee ne ee 
e 
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Glaciers of the Wicklow Hills 


IN an investigation of the glacial events in the 
Wicklow region during the later stages of the Glacial 
Period, Prof. J. K. Charlesworth has amplified the 
recent researches of Mr. A. Farringdon on this subject. 
Prof. Charlesworth’s recent paper (Proc. Roy. Irish 
Acad., 44 B, No. 8) is entitled “A Map of the 
Glacier Lakes and Local Glaciers of the Wicklow 
Hills". A notable feature 1s the smallneæ of the 
glaciers on the western mde co with their 
development on the eastern side, but Prof. Charles- 
worth’s moet striking conclusion is that the whole 
upper surface of the mountain plateau, above about 
2,000 ft., was covered by a firn fleld. In this oon- 
clusion, he differs from Mr. Farringdon. Prof. Charles- 
worth shows how the Irish Bea ice-sheet, in i 
against the flanks of the Wicklow Hills, closed the 
valley mouths and ponded the water into lakes which 
were drained by overflow valleys excavated across 
the main watershed, or projecting spurs. The with- 
drawal of the ice towards the north resulted in the 
more southern overflow valleys being smaller than 
the more northern. 


Earthquake Swarm of Itô in Japan 

Tua remarkable swarm of slight earthquakes felt 
at It6 during the first half of 1930 has already been 
referred to in these pages (126, 326, 971). Mr. F. 
Kishinouye has recently studied their variations 
in frequency (Bull. Eorthg. Res. Inat., 15, 785-826 ; 
1987), and, if he had done nothing more than print, 
ee a 
the shocks recorded at Mr , his memoir would 
have possessed great value. From February 14 until 
June 26, the total number was 5785. A peculiarity of 
swarm earthquakes is that large numbers are crowded 
into a few hours of the day. On March 8, for example, 
the numbers in four successive hours were 54, 35, 19 
and 29, while, during the rest of the day, there were 
only 24, and in each of 18 hours no shocks were felt. 
Such concentration, of course, limits the determination 
of seismio periods, and it is not surprising that the 
existence of a diurnal period is regarded by the author 
as doubtful The di representing the height 
of the tide and the hourly numbers of earth 
recorded at Misako seem to show that earthquakes 
are most frequent at the times of low water, but 
Mr. Kishinouye does not admit any connexion 


Vitamin C in the Potato 


Barons the potato was introduced into the Nether- 
lands, scurvy was & very common ailment; to-day 
the potato is the chief source of vitamin O in the 
distary of the Dutch people. In the few determina- 
tions of the vitamin O content of potatoes that have 
been published, no regard has been paid to the possible 
differences between varieties or to the possible 
influence of the conditions under which they are 
grown. These pointe have recently been investigated 
by J. B. H. Ijdo, of the Hygiene Laboratory of the 
Universty of Utrecht, and his resulta are recorded 
in the Landbowebundige Ty Ut of August— 
September 1987. He has found that the vitamin C 
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content of thirteen varieties of potato grown in the 
game conditions varied from 25 to 68 per oent, 
oe samples of the same i showed an 

difference of only 10 cent. Locality of 

waa also found to the content of 
vitamin O in potatoes of the same variety ; the 
greatest difference obeerved was 40 per cant for the 
variety ‘Iris’. Practically no difference was found 
between the contents of small and large tubers, or 
between samples taken from the centre and the 
periphery of the same potato. The abeolute amount 
of vitamin O was found to vary from about 10 mgm. 
to 20 mgm. per 100 gm. of fresh material, a result 
which is in keeping with those previously published 
by other investigators. 


Atomic Distances in Crystals 
Tm empirical function used by Pauling, Brockway 
and Beach to relate interatomio ces to bond 
types haa boen used to prediot the carbon-oxygen and 
nitrogen-oxygen distances. <A large oy 
occurs for the carbonate ion between Page ra 
distance of 1:32 A. and the distance reported for 
calcite. N. Elliott (J. Amer. Ohem. Soc., 59, 1880; 
1987) has now redetermined the C-O distance in 
calcite and the N-O distance in sodium nitrate by 
X-ray methods by Laue photographs. The para- 
meters found are 0:2635 for calcite and 0-2394 for 
sodium nitrate. These lead to the values for the 
- interatomic distances of C-O -«1:813 A. and N-O = 
1:210A. Aco ison with the distances predicted 
by Pauling, B y and Beach is made, and agree- 
ment ie found for the carbonate ion. In the case of 
iin nitrate ion, however, the predioted value ie 1:20, 
ving & discrepancy of 0-05 A. It is that 
wu is due to a previously factor, the 
effect of the resultant charge -of an atom òn ita 
covalent radius. In the nitrate ion there is a double 
bond to a neutral o atom and single bonds 
connecting nitrogen with & formal charge +1 with 
oxygens with formal charge —1. Resonance between 
the double bond and the single bonds would be 
expected to diminish the N-O distance by 0-05 A., 
lainig the eight seat ete The phenomenon 
should be observed in ot substances such as the 
tetramethylammonium ion, and experiments to test 
this prediction are planned. 


Petroleum Fuels in Canada 


Last year the Canadian of Mines 
issued a Bulletin (No. 772) E statistios of 
petroleum fuels marketed in Canada during the years 


1983 and 1984. A further Bulletin (No. 780) is now 
available, which deals with comparable statistics for 
the year 1935. As in earlier years, petroleum fuels 
are divided into four main classes, namely, fuel oil, 
kerosene, gasoline and petroleum coke. First, tables 
are given showing quantities of each marketed 
in Canada during 1985 and their distribution through- 
out the various Provinces, and then each class is 
considered separately. In this year, more than 85 

cent of fuel oil was processed m Canadian refineries, 
the rest being i Of this, more than 24 per 
cent of the was used for domestic heating, 
nó per dait Tor minnti] heating and power, 7 per 
cent for tractor fuel and 41 per cent for fuel for rail 
and water transportations. Deliveries of kerosene 
in 1935 represented leas than one fourteenth of the 
volume of fuel oil, or about one thirty-third of the 
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total volume of petroleum fuels delivered. In facts 
about 1 million gallons lees kerosene were delivered 
in this yeer than in 1984. 65 per cent of the total 
gold was for domestic heating, cooking and 
lighting, per cent for tractor fuel and the rest 
for general miscellaneous uses. Gasoline statistics 
given in the are not strictly comparable with 
those furni for fuel oil and kerosene, as they 
merely represent the amounts recorded by the 
several provincial tax departmenta of tbp Bureeu. 
Nevertheless, a general study of these tables shows 
that the provisional figure for total sales during 1985 
exceeds that for 1934 by nearly 99 millions of imperial 
gallons. 


Magnesium Alloys 

Taa low density—1-74—of magnesiurh has led in 
recent years to ite mtroduction into industry for the 
production of light articles not subjected to excessive 
streases in use, and & considerable amount of informa- 
tion is now available as to the strength of the material 
and of many of ite alloys. The issue of the Sotence 
Reports of the University of Sendai, Japan, for 
September, contains a report by Messrs. H. Endé and 
8. Morioka to the Research Institute for Iron, Steel 
and other Metals on the corrosion of magnesium 
alloys contaming manganese and silicon. The 
corrosion is measured-by the decrease in weight of 
rods of the alloys 8 om. long and 0:5 em. diameter 
immersed in 0-1 normal solutions of common salt in 
water for periods of 5-80 days. The authors conclude 
that the following are the compositions of the alloys 
which show the greatest resistance to corrosion under 
ai above conditions: For magneeium- 


alloys cast, Mn exceeding 2 per cent ; ed at 
470° 0., Mn exceeding 0-6 per cent; for Mg-Zn-Mn 
alloys, "Zn 2—6 per cent, Mn 0-6-2 cent; for 
Mg-Sn-Mn alloys, Bn 2-8 cent, 0:5-2 per 


cent; for Mg-Zn-8i alloys, Zn 2-0 per cent, Si 
0:05—0:8 per cent; for Mg-Zn-Al-Mn alloys, Zn 4, 
Al 6, Mn exceeding 1 per cent. They attribute the 
resistance to the formation of a film of Mn(OH), or 
MnO,2H,0, mixed with Mg(OH), on the surface. 


Oriented Crystallization 
Tua July issue of the Memows of the College of 
Science of the University of Kyoto contains de- 
scriptions of two methods of obtaining crystals with 
& particular axis oriented in & given direction. The 
first,- due to N. Matsumoto, consists in forming the 
orystals between the fibres of a bundle of stretched 
rayon threads by dipping the bundle into & saturated 
solution of the substance and then allowing the solvent 
to evaporate in the air. On ining the bundle 
under X-rays, he finds that the patterns due to the 
can be distinguished from those due to the 
bundle of threads and that they indicate that one 
ine axis is parallel to the fibres. In the case 

of orbho-rhombio potassium chromate, for example, 
it is the a axis of 5:88 x 10-* am., and in that of mono- 
clinic sodium sulphate the o axis of 11:5 x 10* cm. 
The second method, by B. Shimadzu, consista in 
allowing a metal plate to stand fora le of days 
in & weak solvent, for example, silver m ohlorine 
water. On examining the surface of the plate by 
electron diffraction, it is found that the (381) axes 
of the cubic micro crystals of the silver ohloride 
are all arranged perpendicular to the surface of the 
plate. 
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- Anniversary Meeting of the Royal Society 


e 

HE presidential address to the Royal Society 

wd eee ee add oe Nove 
ber 30, with the usual brief references to 
oreko i ows of the Society who died during 
the past year. Their number this year is unusually 
high, namely, twenty-four fellows and two foreign 
members. A portion of Sir William’s address is 
printed eleewhere in this issue (p. 954). 

The report of the’ Council refers to a number of 
matters of interest, the various activities 
of the Society during the 275th year of tho Sosicty’s 
existence. On the accession of George VI the 
Society was informed that His Majesty was graciously 
poole is Palen orco ed Lou 

ming the Patron of the Society 


His Majesty has also | his inten- 
tion to continue the of the two Royal Medals- 
which have been & annually by the Sovereign 
singe their institution in 1825 by Ki IV. 


The proposal of the Council that the of 

candidates selected for election annually shall be 

instead of seventeen has been finally approved 

and the first election of twenty fellows will take place 
in March 1988. 

The total iture authorized by the Council 
for the promotion of scientific research ing the 
eT e ee a a 
£10,000 was spent in the production of the Booie 
scientific publications. In these figures are 


fellows &nd studente appointed by the Society and 
by other recipients of grants are indicated in a series 
of reporta printed in the report; and they demon- 


strate to what good aede peice Cuomaitice 
When the Committee eld 
its first mee in 1986, "ned ET . Bigelow, director 


of the Woods Hole Oveanographical Institution, pro- 
posed that an intensive of research mto 
Gulf Stream and Atlantic Drift problems should be 
carried out joi - by the Woods Hole Oceano- 
phical Institution and the Bermuda Bio 

Station. e eoa Gore a aA te 
the trustees of the Bermuda Station, who were, how- 
ever, unable to undertake their share of the scheme 
without further financial assistance. Since ftactus- 
tions in the strength of the Atlantic Drift are sus- 

to have a marked effect on the see fisheries 
of the United Kingdom, it was hoped that support 
for the proposed work might be obtained in Great 
Britam. The Committee recommended that the 
Council of the Bociety should make application 
through the Development Commissioners for a grant 
to cover the oost of the work. The Council agreed 
to these proposals ; and, subject to certain conditions, 
'& grant of £5,100 for capital expenditure and £8,500 
a year for a period of five years has now been allocated 
for an approved programme of research. The scheme 
which has been inoludes provision for the 
employment of two scientific officers, who will assist 
Dr. J. F. G. Wheeler, director of the Bermuda 
Biological Station, and for an annnal subvention to 
the station, which will be used as the base for the 
oceancgraphical work. The Committee is also pro- 
viding a amall research vessel to make the necessary 


observations at sea, and the selection and equipment 
of this veasel have been entrusted to a Ship Sub- 
Committee with Vioe-Admiral Sir Percy Douglas as 
chairman. Unless unforeseen difficulties occur, it is 
expected that the research boat will be at work in 
the spring of 1988. The two additional members of 
the scientific staff have been appointed and will leave 
shortly for Bermuda. Dr. Ernest F. Th bas 
been selected for the post of hydrologist and Dr. 
Hilary B. Moore for that of assistant to the director. 
The Pilgrim Trust has offered to the Society 
250 guineas annually for six yeara to allow an annual 
‘ Trust Lecture” to be arranged jointly by 
the egal Society and the National Academy of 
Sciences and to be given alternately in London and 
Washington. The National Academy has agreed to 
co-operate. Th is hoped that the first ' Trust 
Lecture” will be given by an American scientist 
before the Royal Society in the summer of 1938. 
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Copley Medal: Sir Henry Dale, C.B.E., F.R.S. 

Bir Henry Dele's moet importent contributions to 
physiology and pharmacology lie in two different but 
closely related flelds: (1) the isolation of certain 
chemical substances, notably histamme and aoetyl. 
choline, from animal tissues, and (2) the discovery 
of the part played by these in a large number of 
importent physiological and patho processes: 

, Dale's earlier work (1905-11) on the active 

len of ergot led to progres in many alli subjecta. 

e study of histamme, isolated from ergot extract 
and later found as a normal constituent of certain 
tissues, has modifled profoundly our views of the 
capillary circulation and of the conditions known as 
‘wound shock’ and ‘anaphylactic shock’, In 1914, 
he became interested in the choline esters, and with 
extraordinary prescience singled out acetylcholine 
as the most interesting member of the series and 
pointed out the extreme likeness of ita action to that 
of stimulating the thetic. 

In 1924, demonstrated that a substance 
i le from acetylcholine is liberated by 
the heart when the vagus nerve is stimulated. The 
researches of others, prominently among them Dale 
himself and his colleagues, have since shown that 
acetylcholine is liberated at many other junctions 
between conducting tissues, and the resulta with 
acetylcholme and adrenaline are embodied in the 
description of nerves as ‘adrenergic’ and ‘cholinergio’. 
Recently convincing evidence has been given by Dale 
and his collaborators that acetylcholme plays an 
important, possibly an essential, part in the trans- 
mission of impulse from nerve to voluntary muscle : 
a discovery which has direct practical bearings on 
muscular fatigue and in various pathological óon- 
ditions, and also is of the greatest interest in the 
theory of the mechanism of the nervous and neuro- 
muscular systems. 

As director of the National Institute for Medical 
Research, Dale has inspired and directed a wide 
variety of investigations outaide his special fleld, and 
numerous investigators from many countries have 
worked under his guidance. 
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A Royal Medal: Prof. N. V. Sidgwick, O.B.E., F.R.S. 


Prof. Nevil Vincent Sidgwick has always been 
primarily interested in the causes which determine 
molecular structure, and his earlier experimental 
work chiefly dealt with such subjects as tautomeriam, 
and the vapour pressures, boilmg-pomts and solu- 
bilities of isomerides. The devel t of the con- 
ception of the nuclear atom made posible for the 
first time a ive treatment of chemical 
valenoy. other purely formal, and the first steps 
in this direction were taken by Langmuir, G. N. 
Lewis and Kossel during, or just after, the Great 
- War. Others followed with theoretical or physical 
extensions, 

Bidgwick's poet Wee experimental work has all been 
-noerned with particular blems of structure, 
Suns «c diesel coats sheeted sac 
attack. To take a few examples, he has shown the 
existence of co-ordmation compounds of the alkali 
metals, and has demonstrated the oo-ordinating pro- 

eee a In particular, it was 

who distinguished clearly the existence of a third 

and very important type of oharmioel binding, the 
so-called co-ordinated covalent link. 

In 1927, Sidgwick published ‘The Electronic 
Theory of Valensy”’, in which, for the first time, the 
most diverse structural phenomena covering the 
whole fleld of chemistry were rationally systematized. 
The book met with immediate and enthusiastio 
acceptance. In 1928, he played a leading part at a 
conference held at Munich to discuss chemical bind- 
ing in ite relation to atomio structure. In 1931, he 
lectured in the United States of America. He has oon- 
tinued his work of fruitful interpretation in & series of 
remarkable contributions made to the annual reports 
of the Chemical Society, and in hig recent presidential 
addresses to the same Society an the subject of 
resonance phenomena in chemistry. 


A Royal Medal: Prof. A. H. R. Buller, F.R.S. 


Dr. Arthur Henry Reginald Buller was professor 
of botany in the University of Manitoba in 1904-36. 
His Pegi wad bere bou Sahin in 
the fial algae Muna u tage T 
his RR GÀ ungi", six volumes of which 
have appeared. 

These researches fall into two groupe. The first 
studies on the morphol biophysics and 
ET oP ths higher fungi; fotuding che physie- 
f e myoelium and the organs produced on it, 
M ar af te eae aa bead o 
spores. The second group deals with sex in the higher 
fungi, and Buller's studies on this subject rank among 
the most important that have been made. Particular 
mention should be made of his observations on the 
proosa or CPCT e ME ee 
the, discovery of heterothallism in the rusta in oan- 

ion with his student Craigie, work which has 
revolutionized our be ura of the life-cycle of 
these forms. Buller’s es have not been confined 
to one group of fungi, but include researches on 
Discomycetes and many groupe of the Eu-Basidio- 
mycetes, as well ae on rusts and amats. Raference 
should also be made to his ‘““Hasays on Wheat” and 
also to his efforta which made le the publication 
of the translation by his friend W. B. Grove of the 
brothera Tulasne’s monumental “Selecta Carpologia 
Fungorum". 
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Davy Medal: Prof. Hans Fischer 


the past twenty-five years Prof. Hans 
Fischer been continuously engaged in the study 
of the of the porphyrins, the bile pigmenta 
and chlorophyll. Btartmg from the knowledge that 
the porphyrm molecule was built of pyrrole 
nucle, variously substituted in We O por 

phyrins, Fisoher developed controlled REDIR D of 
degradation which extended the possibility of the 
identification of the pyrroles in any given porphyrin. 
: With the accurate information 


be closely related to or identical 
; his crowning achievement in 
this field was the synthesis of protoporphyrin, which, 
with iron, ‚yielded hematin identical with that 
faeces a i ee 
From the porphyrins Fischer turned his attention 
to the bile pigments and was able to explain the 
fundamentel chemical features of their relationship 
to hemoglobin, thus paving the way for the bio- 
chemical work which is now proceeding in other 
laboratories and which to explain the actual 


mechaniam of bile t formation in the body. 
In recent er has applied his brilliant 
synthetic with c outstanding success to the 


elucidation of the detailed structure of chlorophyll. 


Buchanan Medal: General F. F. Russell 
Frederick Fuller Ruasell from Columbias 
wp o E deride ead cM dua 
his career as & member of the Medical Corpe, 
Army, in 1888, ad the various 
to that of colonel in 1917. He resigned in 1920. He 
was curator of the Army Medical Museum, Wash- 
ington, D.C., from 1907 until 1918, and also instructor 
in bacteriology and clinical miorosoopy at the Army 


vaccine which the Army has used with great effective- 
neæ since that time. From 1920 to 1028 he was 
director of the public health laboratory service of 
the International Health Board and from 1923 to 
September 1, 1935, he was general director of the 
Board. It was during the period while General Russell 
was director of the Intemational Health Division of 
the Rockefeller Foundation that the Foundation 
gave such material aid towards the establishment of 
schools of hygiene in various European countries. 
It also contributed largely to the All India Institute 
of Hygiene in Calcutte and to the Singapore Medical 
School. General Russell was also le for 
establishing the yellow fever unit in West Africa. 
fucus Grete were given to uns Health Geotion of the 
League of Nations, and the fellowship scheme under 
the International Health Division was considerably 
extended. 


Syivester Medal: Prof. A. E. H. Love, F.R.S. 
Prof. Augustus Edward Love is most 
known as the author of the “Treatise on 
the Mathematical Theory of Elasticity” which has 
attained & universel reputation snd remains the 
standard work of reference on this subject all over 
the world. 
Before the first edition of Love's treatise was pub- 
lished in 1893, this branch of mathematical physics 
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received little attention and ita resulte were often 
régarded by engineers with suspicion. During the 
intervening years it has gradually established iteelf 
as one of the moet reliable mathematical theories of 
continuous media and, unlike ita sister science of non- 
viscous hydrodynamios, its results have been in- 
creasingly verified in practice. That this has come 
about is due in part to the infiuence of 
Love's ‘Treatise’, which, indeed, like Lamb's 
‘“‘Hydro-dynamice’’, ; is far more than a mere treatise 
and embodies a vast amount of work. 
. Looking at Love's other work is a b 
volume of research not only with elasticity, 
but also with hydrodynamics and electromagnetism. 
Hus earlier work was mostly on hydrodynamics; 
vortex motion and wave-motion. He 
returned also at various times to electrical problems, 
especially those relating to the propagation, scatter- 
ing and transmission of electric waves. His elastical 
investigations range over an wide field, 
from the equilibrium of beams and plates of various 
to the study of vibrations m a variety of 
t cases and to the applications of the theory 
of elasticity to probleme connected with the earth. 
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Hughes Medal: Prof. E. O. Lawrence 


Prof. Ernest O. Lawrence, professor of physica in 
the University of California, is the inventor (1932) of 
the cyclotron, the most i instrument of 
physical research since the O. T. :R. Wilson expansion 
chamber, whereby ions are accelerated in & magnetic 
field ent eve mo peo HAM S 

ty in rhythm with the circulati jonas, 
BO qe have been sp ina 
vacuum to velocities due to three ion volta, and 
Thon ee un ducas oe ey ee 
duced neutrons protons in great number, and 
some of the protons have been projected through 
the equivalent of forty centimetres of air. Many 
elements have been to be radioactive 
when thus bomberded by high-speed protons or 
deuterons. 

Hydrogen molecular ions have been used also as 

elements with velocities due to five 
milion volts. Such high-speed ions are available for 
developing the theory and practice of atomic dig- 
integration, and Prof. Lawrence and his co-workers 
are playmg a leading part in this development. 


Racial Evolution and Archzology * 


Huxley's day the Neanderthal calvaria was the 

only hominid not clearly included in the Homo 
eapiens group available for study ; but since his time 
other skulls have been found, which make it evident 
that there were several hominids widely scattered 
over at least the northern hemisphere of the Old 
World, while the Broken Hill skull from Rhodesia 
may be taken as evidence of the penetration of one 
of these types into Africa south of the equator. 
There is thus conspicuous evidence already for an 
early stage of evolution of the unique capacity for 
migration that man Has demonstrated. 

W. D. Matthew suggested the plateau of Central 
Asia as the original home of man ; but, on the whole, 
this is to be set aside, in part at any rate, for several 
reasons. It may well apply to the early beginning 
of hominid forms; but North Africa and south-west 
Asia, as Darwin suggested long ago, seam to have 
played the great in the early evolution of the 
modern races. » Bpeaking, we have 
indications of important contributions to the full 
evolution of m&n a8 working themselves out to make 
our race increasingly different from the apes of the 
foresta and their edges, taking to a life away from 
the vicinity of the trees and evolving towards the 
erect , with more effective stereoscopic visian, 
adding to this the use of tools held in the hand, 
increased attention to hunting, and ent 
differentiation. of the: work of the two sores. While 
this sketch is still partly unverified, circumstantial 
evidence, including physiological mdications that 
man’s constitution adapts him to a temperate 
environment, makes this the most probable hypo- 
thesis to use and test as new knowledge grows. 

- We need not assume that all the stocks of modern 
man descend ultimately from one pair of beings, or 
* Substance of the Huxley Memorial Lecture, 1937, delivered by 


Prof. H. J. Fieure before the Royal Anthropological Institute on 
Movember 9. 


even one small localized group. Nor should we 
ence Rial atceia GE modara man in diferent parte 
Qf the earth have descended entirely from diverse 
ancestral hominids. We have to bear‘in mind the 
great migrations or drifts of humanity that have 
occurred from very early times onwards. It is the 
best hypothesis for the t to think of human 
stocks as of complex origm, with diverse constituents 
that may persist side by side to tell us of ancient 
drifts, as well as, hape, of diversities correlated 
with the different hominids concerned. Moreover, 
in every case we have to bear in mind the strong 
likelihood of adaptations to environment that may 
show themselves throughout & population, or may 
develop to different extents among ite diverse 


constituents. 

There is general that the erect posture, 
improved ee ee ee 
among beings who li life. All the indica. 


Gand ed Hace far Ghs pasi 
Capsian phases, even some relating to the Chelleo- 
Acheulean, suggest group life. Studente of society 
have been apt to thmk of man as the creator of 
society. Ethical ideas have, in rather a perverse 
way, been set over the natural tendencies. 
Yet it ia an idea that is in large part false, if society 
is, as the scientific study of man suggests, a banio 
feature probably. older than man. Self-canscious 
individuality is really a development withm the 
matrix of society. Both grew side by side, with 
mutual adjustment, often after conflict, but with 
many movements towards considerable freedom of 
conscience, which may be considered the fine flower 
of the human social garden. 

One cannot leave this aspect of the subject without 
reference to the importance of the woman's part 
from the earliest stages in the processes of both 
individualization and social evolution. from 
maternal care, the development of the ‘mother- tongue' 
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and other activities, cultivation grew from the food- 
collecting, rather than the hunting, function, that is, 
from the woman’s side rather than the man’s. 

Prof. Fleure then proceeded to trace the evolu- 
tionary sequence in the development of the races of 
‘modern man’, as classified according to physical 
character, and followed the probablecourse of migre- 
tion of each in géographioal distribution, correlating 
them with the development of phasee of cultural 
life—hunting, agriculture, and so forth— 
from the later palseolithio period onward. His con- 
` elusion on the question of the racial composition 
of the people of any one specific area is that “As 
eomething special in the way of immigration, oon- 
quest or other change has affected almost every 
region, each must be considered for ita own sake and 
on the basis of its own story, if we are to understand 
the composition of its population’. He went on to 
consider the complex racial composition of the 
European populations, pointing to the possibility, 
still not proved, of the association of a peculiar and 
characteristic mentality with racial type. It has not 
yet been possible satisfactorily to te veri- 
fiable bundles including both physical and psychical 
characteristics that tend to be handed down together 
in the course of inheritance. Achievements of 
- different peoples m literature, religion, government 
and Bo on may be brought into relation with what 
are thought to be prevalent types, but these are the 
achievements of exceptional people, while the oppor- 
tunities and difficulties by different environ- 
mental or historical circumstances affect the result. 

The warped interpretation of archseological data in 
support of the 'autarkio' idea, with the object of 
glorifying the Nordic race, was shown not to be in 
accordance with the facta. Prejudice clamhs that the 
Nordio.race developed many of the chief features of 
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European civilization of itself and spread them to 
more southern lands. Bo far is this from being trub, 
that it can be shown that in the development of 
culture in the Baltic we are dealing, not with the 
advantagga of racial purity and seclusion from con- 
tamination, but with repeated fertilizationa of the 
north by ideas and techniques from the more advanced 
south, 

In conclusion, Prof. Fleure streased as an inference 
from the evidence of racial evolution and archmology 
the importance of a diversity of racial amd cultural 
,elementerin & given population, as having tended to 
‘promote adjustments as between social groups and 
. the recognition of justice retH&r than privilege and 
group ritual. The extrusion or n of active 
thinkers means the loas of the means of keeping in 
contact with the ceaseless process of change. “Any 
group," he said, “that claims for itself 
truth or knowledge really forfeite ita status and title 
as & contributor to civilization, which ig, in a very 
deep sense, the process of growth of freedom of 
conscience . . . The principle of freedom of con- 
science is claimed to be a large element in the scientific 
ideal, and a necessary part of it. Without it there 
can be little trust, even in alleged statements of 
fact, much leas in the good faith of 
Formerly it was widely held that basio general 


, truths were known, and must be accepted and 


applied as guides of conduct. The scientific move- 
ment, on the other hand, has preased the view that 
man’s codes and creeds and conclusions are all - 
visional, that the truth is an ideal towards ich 
we try to approach, but which we may never oom- 
pletely grasp. Freedom alone can, in the long run, 
keep us flexible enough for contmuous adjustment 
to the ceaseleas change that is the inevitable accom- 
peniment of life.” 


The New Inventions Exhibition 


HE Institute of Patentees’ policy of going on 

tour has provided some interesting exhibits at 
the New Inventions Exhibitions at Sheffield (October 
20-80) and Leeds (November 10-20) this year. 

The exhibits varied from obvious, though ingenious, 
gadgets to complex mechanisms of scientific and 
pocial which require demonstrating to be 
*understanded of the people’. The total number of 
exhibits was about 260, of which forty are by Leeds, 
and fifty by Sheffield mventors, and the remainder 
international. Doubtless these numbers would be 
greatly increased if, quite absurdly, mventors had 
not to be ‘uncertainty-bearers’—a true function of 
Capital—as well as advance creators—an all-but- 
unbearable burden. . 

T T duis One of these pur- 
porta to drive a dynamo by a piston, itself 
steam-driven. The steam is produced suddenly by 
successive drops of water reaching a ooil heated by 
the dynamo, ‘cranked’ over to provide starting heat. 
Another exhibit is a turbine engine claiming to yield 
around 40 b.h.p., and has ita rotor driven by petrol-air 
explosion impulses, the gas mixture bemg induced 
by an automatic compression unit revolving together 
with a driving shaft at 2,000 r.p.m., whilst the rotor 
revolves at 30,000 r.p.m. on the same shaft, reduction 


gearing of 15: 1 being Third, & two-stroke 
six' engine, whioh lends iteelf to mass production, 
has correct balance due to each power piston being 
balanced by a full-charging pump piston moving 
oppositely, and achieves noiseleasneas of this 
and the absence of valves, tappets and 

There are but twenty-seven Secus perta, ee 
crankshaft revolution has six power impulses giving 
even torque similar to an ordinary 12-cylinder engine. 

The electrotor dust and smoke meter, already 
referred to in NaTrunE (140, 83I, Aug. 21; 6582, 
Oct. 2) abstracta the particles, however amall, from 
dust or smoke suspensions over a wide range of 
application. Since dispersions actually consist qf 
separate particles invisible to the eye, these must be 
microscopically counted to determine the dispersion. 
-By providing an extensive choice of record areas in 
this light and convenient instrument, and achieving 
electrification, rotation, suction and centrifuging by 
one simple motivation, the countability of particles 
is maintained over a unique range of over 1,500,000 
per o.c. 

Pit-oage arresters; a trolley device making only 
one overhead wire necessary ; and a bell rung inside 
when it rains, are other intrigumg exhibits. 

B. O. BrLAOXTIN. 
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Committee qn Social Contacts of Science 


H.E Oommittee on Science and ite Social Rela- 
] tions (abbreviation: C.8.8.R.), instituted „by 
the International Council of Scientific Unions 


(L.0.8.U.5 at ite ing in last, ahd appointed 
in July (Bee Narunn, 138, 870, May 22, 1987; and 
140, 358, August 28, 1937, for the members 


nominated), has regently met in London. It has 
eleoted iu following officers: President: Prof. 
F. J. M. Stratton (Cambridge); Vice-President : 
Prof. 8. Chapman (London) ; Seoretory : Prof. J. M. 
Burgers (Delft). As a development of the original 
terms of reference, the Committee has adopted the 
following more precise statement of the objecta of its 
activity : “to consider the progress, Interconnections 
and new directions of advance in the mechanical, 
physical, chemical and biological sciences, especially 
in order to survey, at suitable intervals, and to 
promote, thought upon the development of the 
scientific world. picture, and upon the social signi- 
fleanoe of the applications of science" (the corre- 
Marano ERa dual “pour examiner les 
rts réciproques et les orientations 
ae ae Le: slice iuécaniqdee Tye. 
chimiques et biologi 
résumer, & des in es convenables, et de oon- 
tribuer à l'étude du développement de la représenta- 
tion du monde per la science et de l'importance 
sociale des applications de la sciance’’). 

The Committee will begin its work by oo 
materials for the ion of & report and 
bibliographies concerning the pointe mentioned, in 
80 far as they are reflected in publications and state- 


menta of the years 1936-38, and in books which have 
appeared since the post-War period. As & general 
plan for the report a division has been suggested into 
the followmg headings: (1) outstanding develop- 
ments and problems in soientiflo work; m 
applications of science in human society ; (3) inter 
work un the world. picture aa givèn Dy 
science; (4) thoughts on the social relations of 
science and the influences connected with its 

To obtain the necessary information, the Oom- 
mittee in the first place will addreas iteelf to the 
national and international bodies adhering to the 
International Council (national academies, research 
councils, eto., and international scientific unions), 
which are being asked each to appoint a correspondent 
interested in the activities of the Committee, who 
will act as a link between the organization by which 
he is nominated and the Committee. Further, an 
attempt will be made similarly to approach a number 
of organizations, both national and international, 
outside the 1.0.8.U.; this in consultation with the 
Institut International de Coopération Intellectuelle 
of the League of Nations. 

The Committee will appreciate it if persons or 
institutions who are interested in the work under- 
taken, and are in & position to make suggestions or 
to give indications concerning phenomena or points 
of importance, would write to the Oommittee. 
Communications can be sent to any of the members, 
and in to the secretary (address: van 
Houtenstraat 1, Delft, Holland). 


Progress in Road Research® 


the Seoond Annual Report of the Road Research 

Board it is shown that many road failures have 
been caused by the imposition on existing roads of 
loads much greater than they were originally con- 
structed to carry, with the result that the foundations 
have given way. This is not surprising when it is 
recalled that many such roads started as cart tracks, 
and in the course of their evolution were next oon- 
verted to water-bound maocadam and later given 
superficial dressings of tar or bitumen or coverings 
of tar macadam or concrete, the foundatians receiving 
no remforcement to render them more fit to bear 
the heavier loads which these improved surfaces were 
attracting to the roads. The foundation of the road 
-is therefore a vital factor in its durability, and is 
itself dependent on the supporting qualities of the 
subsoil, so that both for the building of a new road 
and for the adequate treatment of an existing road 
an examination of -the subsoil is an obvious 
requisite. The report describes a field 
whereby cylindrical cores of undisturbed material 


* Department of Scientific and Industrial Research. Report of the 
Road Research Board, with the Report of the Director of Road 
Beesearoh, for the year ended Sist March 1936. Pp. vitl+136+9 plates. 
(Londqp: HM. Stationery Offices, 1937. 2s. 6d. not.) 


can be obtained from any site for the purpose of 
The- foundation usually consists of stones laid on 
the subsoil or, alternatively, concrete slabs may be 
used. The Road Research Station at Harmonds- 
worth, West Drayton, Middlesex, has devised practical 
methods for the study and measurement of road 
aggregates and, while not yet in & position to place 
limite upon the maximum percentage of flaky or long 
material permissible in the bulk—a matter which at 
present is left to the judgment of the engineer— 
has adopted methods by which supplies of road 
aggregates can be compared with approved samples. 
No quantitative basis of the exact measurement of 
the roundness or otherwise of stone has as yet 
emerged and the terms employed are restricted to 
such descriptive words as round, sub-round, sub- : 
angular and angular. 

In connerion with the use of concrete in road 


o ee era e 
to complete 


the work, and the 
Veriability af the Peitirh combine to make 
conditions whin day uniformity im tho produet 
unleas the means of control can be provided. 
In the vibrator, a mao dio La ena SUE 
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meets this diffculty and ensures that the sand and 
stone are brought to a constant water content before 
mixing. Bituminous road materials have also been 
under continuous review. These deform permanently 
under load to an extent on the time of 
application of the load, and the tendency to de- 
formation under given conditions of loading can be 
adjusted by varying the viscosity of the binder and 
the grading of the . In some cases, cracks 
formed at low temperatures heal themselves in warm 
weather, and the application of heat to the binder 
may alter ita characteristics. The effect of moisture 
an te before it is completely coated 
with binder is to promote disintegration. Thus 
load, time, temperature, rain and other weather 
conditions and their mfluences on bituminous ocon- 
structions are being oloeely studied. 

The length of life of bituminous roadways has 
been under investigation in full-scale experimental 
sections of roads, but the information available from 
these only comes in slowly and with difficulty, and 
the research which is in progress to over- 
come this delay ultimately must of necessity be slow 
until the results can be oo-related with the full-scale 
teste. Three machines are in use at Harmondsworth 
to ‘obtain the nearest ximation to contmuous 
road conditions on limited areas. One of these 
presents the novel feature that the 5 ft: 6 in. diameter 
traok.under test is revolved under & wheel with 
stationary axis, which is fitted with a full-size 
pneumatic. tyre. Ita purpose is, in conjunction with 
laboratory testa, to eliminate undesirable factors in 
toad construction and in surface . Those 
which give favourable results under this wheel are 
tested again under the second machine, which oper- 
ates with full-sized tyres under their rated loads and 
makes use of & track 38 ft. in diameter laid under 
ordinary conditions. Those materials which pass this 
second test are laid down to form a track of 110 ft. 
mean diameter and tested by & third machine by means 
of which & full-size lorry is run at maximum speed. 

For the study of skidding, the standard machine 
consisting of & motor cycle and sideoar fitted with 
dynamometers as previously described is still used. 
The report pointe out that the limitations of this 
apparatus are ita one sire of tyre and load, both 
smaller than those of cars and commercial vehicles, 
the necessity for using smooth treads in order to 
obtain comparative resulta, and the fact that the 
machine records only side-way skidding. To meet 
these defects, another apparatus has been i 
-~ which will be towed by a two-ton lorry and will 
allow tests to be made with tyres of 27 in. diameter 
loaded up to 600 Ib. A further has been 
designed and constructed at the La to make 
accurate measurements of surface irregularities, by 
giving a profile of the road surface. 

It will thus be apparent that road research has 
now reached the stage of the active production of 
apparatus to measure the factors which are of im- 
portance in road construction. Although in recent 
years, as Dr. R. E. Stradling, the director of research, 
states in his survey, there has been & rapid advance 
in the methods of highway engineering, the absence 
of sufficient scientific knowledge has led to a certain 
amount of design and construction on the wasteful 
expedient of hit and miss procedure. The work of 
the Road Research Board very largely aims at the 
formulation of & science of road which 
will enable engineers to work on definite lines rather 
than by trial and error. 
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Science News a Century Ago 


The Managgment of Bees 
AT a meeting of the Ashmolean dri Oxford, 
held on December 4, 1887, Mr. W. Cotton, of 
Christ ld c ae ee ne 
bees, pes Mame E defective system pursued by oot- 
tagers and suggesting improvements. All that was 
required for bee-keoping, he said, is a améll garden 
or even & few yards of ground before the door of a 
cottage 


. . 

The great searet of succeas, Mr. Cotton observed, is 
never to kill & bee. The amoke of the large 
or puff ball when quite dry, had an intoxicating 
effect upon bees, and its aid, weak swarms might 
De eee eee, nd the conia Might be 
taken out of hive without injury to the bees 
themselves. OT OT POUE eee 
conclusion of the honey season was practised by 
Mr. Thorley & century previous, and side boxes had 
bonn itroduced. about thé caine t00 b7 Mr: White. 
Bees were of the greatest use in distributing the 
farina of fruts and flowers. Bees seldom lived 
beyond the. year so that no apprehension need be 
entertained that they would grow old and lazy. Mr. 
Cotton had just published:& pamphlet on bee keeping 
for cottagers (Athenarum). 


Mails from India 


Ix the "Annual Register” for 1887 under the date 
December 8, it was said, “The project of steam 
communication with India through the Red Sea has 
been successfully lished, and is now in opera- 
tion. The last communication was effected in forty- 
three days, including the stoppage at Alexandria. 
The following are the particulara: The Atlanta left 
Bombay. on the and of October and arrived- eb Stes 
on the 16th of October, with the mail of 
and at Alexandria on the 20th of October, Gon 
whence the mail was despatched by her Majeaty’s 
ship Volcano on the 7th of November, and arrived 
ab Male onthe Wit; and wee diependhid fos 
Malte to Gibraltar by her Majesty’s ship Fire-fly on 
the 16th of November, pee ane here ce Maneay 
the 4th of December’’. 


Alexander’s Electric Telegraph 


Ix the Athenarum of December 9, 1887, it was said, 
‘We have been admitted this wedk to a private view 
of an i ious model for an Instantaneous Tele- 
graphic Communication, by means of electric or 
voltaic currente transmitted through metallic con- 
ductors under ground, the invention of Mr. Alexander, 
of Edinburgh. The principle Mr. Alexander uses ig 
to have as many wires as will correspond with the 
letters of the alphabet and thus, of course, the person 
in London can by applymg the electric inffuenoe to 
any wire apprise 4 m in that a 
particular letter of the alphabet is indicated. The 
expense of such a telegraph from London to Edin- 
burgh is estimated at £100,000. To test the plan, 
various experiments have been tried in the University 
of cea A and we are informed with perfect 
success. e may further mention that we have 
this week been invited to i a Hydraulic 
Telegraph and we hope to be le to report on if 
shortly. e." 


DECEMBER 4, 1937 e 
Societies and Academies 
Paris 


Academy of Sciences, October 18 (O.R., 208, 633—096). 
Obituary notice of Jean 


: The change 
' of a projective connexion. 

GEORGES TzrrEÉIOA : Certain quadratio curves and 
the displ&cement of a parameter. 

Davip WorxowrirBOH: The conoid of Plucker. ' 

Rawá HangmmGximg: The torsion of curves traced 
on & surface. 

Exxssr VusaroT: Partial differential equations of 
the second order F(z,y,¢,9,9,764)=0, integrable by 
the method of Darboux. 

Jaan DHLSAERTE: A functional transformation re- 
lating to the theory of harmonic functions. 

Jomx ÉrnswomTH: Rapid changes in tbe ‘tail of 
the Finsler comet, 1937f. A description of the 
shown by photographs taken between August 2 and 

11. There was a second tail, and a marked change in 
position was shown in two consecutive photographs 
with an interval of 75 minutes. 

Louris BmRamRoN and JosHPH BETHENOD : 


hydraulic tourniquet. 
The theory of flow through 


LÉOPOLD Esoaxna : 
& depth valve. 

Manost ATANABIU: Study of natural conveotion 
in liquids. Convection in castor oil An electrical 
heater is placed in the centre of the castor oil and 
the ture differences measured at different 
points in the oil after the whole has reached a steady 
state. The convection flow is deduced from these 

. The results are m agreement with the views of 
TR Mn he ieee ee 

AUREL Niootav: The thermomagnetic 
and constant paramagnetiam of the ion m of the ion UOT i in 
some uranyl salts in aqueous solution. Neither 
uranyl sulphate or nitrate follows the law of Curie 
or that of Weiss: the paramagnetism is independent 
of the temperature. 

Juan DNHBIHSHA: Abeorptian spectra of microbial 
broths. The growth of micro-organisms in broth 
produces olear and characteristic modifications in 
the absorption spectrum. It is suggested that similar 
observations in the infra-red region and with Raman 
spectra would be of interest. 


The 


Brurzous: The thermochemistry of 
oxygenated hydrocarbons. 

Frangois Bovrnion and Ems Rouxma: The 
determination of the total hydration of the ions of 
strontium nitrate. 

Raná DnmrnaPLAGH: The pressure of some per- 
manent gases at low temperatures in the presence of 


silica gel. The studied were nitrogen, oxygen, 
carbon monoxide and methane. A table is given 
„showing the measured for a range of tem- 


perature between —182°C. and —184°C. The 
figurea show that it should be easy to separate the 
oxygen-nitrogen group fram the carbon monoxide- 
methane group. 
Crtwent Duvar : The cobalt hydroxides. By the 
itataon of aqueous solutions of cobalt salts with 
, six different precipitates can be obtained, 
varying in colour. The necessary conditions for the 
preparation of each variety are given, together with 
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Gxonams Warrnorr: The oxide of phosphonitri, 
(OPN)a. oe 

Louis CHASSMVENT : The hydraulicity of slags. 

ALFRED MaILLARD and R. FRrEDRIOR : The pro- 
ducts formed by the incomplete combustion of light 
liquid hydrocarbons. The combustion products were 
cooled to 15°C. and the condensate examined. 
Results are given for seven different petrols. 

Mus. Manm Lovuiss Quinat: The classification 
into two groups of the complex compounds of 
magnesium chloride with oxygenated organic oom- 
pounds according to the nature of the o: linkage. 
The (OH) group, water and alcohols, grves complex 
molecules with six molecules attached to one molecule 
of magnesium chloride; the =O group, aldehydes 
and ketones, attach three molecules; the ether 
oxide, —O —, gives no complex compound, at least 
for temperatures above — 20? C. 

Pav CHoviw: Researches on Pechmann's oolour- 
ing matters. The supposed isomeriam of Pechmann 
and Kugel-colouring matters. 

Jman Dácowsa : Syntheses by means of p-chlor- 
ethylated or B-vinyl ketones. The preparation of 
some homologues of l-cyolohexene-38-one. 

G»onams Darzans: The tion of some 
glyosrides of phenylacetic acid and their reduction 
to the corresponding alcohols. Application to the 
preparation of phenylethyl aloohol. 

Jaan Bnmauvmgm: The granular structure of 
chloroplasts : the 

Wannan MÖLLER and WILIAM HENRI BOHOPFMB: 
The action of aneurin and of ite constituenta on 
Mucor Romanmianus. 

P. Bow*r-MavuBY: The optical properties of 
bacterial suspensions. Four species of bacteria were 
studied and m each case the optical density was pro- 
portional to the bacterial concentration. 

F. Antiaas: The emiasion of an ionizing radiation 
by the total ash of plants. The radiation was found to 
be proportional to the amount of potassium in the ash. 

Atmxanpre BEsamDxA and Lupwix Gross: The 
role of the akin properly so-called and of the sub- 
cutaneous ‘tissue in the evolution of malignant 
tumours. - 

Delhi 

National Institute of Sciences of India, November 6. 

M. Isgaq: The O-O-Band of OD. 

T. 8. WzukmrwmR: The theory of liquids. ~ 

E 8. Paurm and E. 8. NARAYANAN : A study of 
the behaviour of some common varieties of sugar- 
cane in reference to the attack of borers. 

Joule- bu effect and 


degenerate 
B. Ramamwurty : The chemical pam of nitrogen 
&tlow and its significance in agriculture. 
M. N. Samana and K. B. Marron: The propaga- 
tion of electro-magnetio waves through the atmo- 
sphere. 
B. N. SRIVASTAVA : 


& non-degenerate gas. 
Moscow 
Academy of Sciences (O.B., 16, No. 1, 1987). 


Kn. SxaLrIcKI7: The functions of Le Roi, HL 
Poincaré and V. Stekloff. 

M. KErpvá and L. Sspov: The effective solution 
of some problems limited by harmonio functions. 

Staran Baraan: Some values in peeudo- 
conformal images. ' 


Joule-Thomson expansion of 
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J. A. Momo : The boundary dynamic problem 
of the theory of elasticity for a circle with given 
lacements. 


E Boxorovsxi3: The design of a spherical shell. 

V. B. Kosrov: Determination of the elements of 
percolation flow under dams with three cut-off walls 
resting upon a permeable foundation of finite depth. 
V. D. KurBADER: Solution of the general problem 
of the diffraction of electromagnetic waves. 

V. K. AnxaADnImv: The dispersion band and the 
akin-effect in the sinusoidal field and in the transi- 
tional one. 

A. Proxorsav: Torch ion counter. 

P. Lazazarr: Theoretical study of the influence 
of mountain ascents dnd that of winds on peri- 
pheral visual adaptation. 

N. Mxmar: The determination of the of the 
geoid from the anomalies in the horizontal gradienta 
of gravity. i 

I. A. S«onoprwomv and A. M. Fgrpr: Determina- 
tion of the dissociation constant of thyreoglobulin. 

M. A. Kroóxo: The ‘lake age’ of the Caspian Sea 
and its volume at the time it became a closed basin. 

K. 8. AwnnraAxov and A. I. Srgxov : The problem 
of the genesis of vivianite. 

P. O. Brrko: of lethals in the X- 
chromosome due to the irradiation of spermatozoa 
in the males and in the spermatheos of tho females 
of Drosophila : 

I. N. Konovarov and I. E. Roearsv: The 
behaviour of nitrogenous substances during the 


P 
V. L. Ryžxov and A. M. Vovx : A new disease 
of the onion (Alium Cepa). 


(O.R., 16, No. 2, 1987. 


V. Stapawov: Arithmetical demonstration of a 
theorem of B. 
A. V. Jorma and A. F. Jorra : 


of the blocking layer of solid reotiflers. 

H. Manoa and P. Kurs3NiKOov : The full electro- 
dynamics of materia] media. 

N. B. Kugwaxov, A. V. Noxonasy and A. G. 
Cuniitarva : (1) Heating curves of borates. (2) Specifio 
pee aai tens oP Gael Düretce ul of tio 
altri of heating them. (8) Hydration heat and 

exothermic transformation M borate into inyoite. 
Borne oonsiderations on the transformation of borate. 

V. V. Ümumxamv: Explanation of the disposition 
and inclination of rows of molecules in layers of 
organic acids according to rdntgenograms. 

B. P. Nors and V. M. Vpovmsxo: The 
potential differenoe between solid silver halogenides 
and solutions. 

A. Q. Kogan and V. I. NIkorAmv : Studies on the 

polytherme of the DUE ANO,—HOl, and 
of the ternary system O,—HCL—H40. 

N. A. Ozrov and I. 8. MugrArIN: Oxidation as a 
way to the formation of oarboh 

V. A. BrAx : A new method for differentiati 
from borings by & counter recording gamma 
impulses. 

N. P. Lurrov : The age of the “Upper Biderite clays” 
of the basin of the River Kuban (North Caucasus). 

O. 8. Viarov: The meeoroides of Asia. 

J. A. Erumuov: Btratigraphio subdivision of the 
continental Permian and Jurassic of the U.S.S.R. on 
the basis of the fauna of early Tetrapoda. 

V. I. Oarxrs : The distribution of the common 
dolphin (D. delphis L.) in the Black Sea. 
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Forthcoming Events 
[Meetings marked with an asterisk are open to the publio.] 


. Monday, December 6 * 


Loxwpow BaHoon or Hyanwm amp TnoPrcAL MOEDIOINA, 
at 5.—Prof. F. W. amore E F.R-8. : “A Com i 


Study of Filter- and Viruses" (succeed- 
rdc umen ie 10, 18 and 15).* g 


Rovant Corman or BunGwoxs or ExGLAXD, at 5.~Sir 
Charles Sherrington, F.R.8.: “Jeen Femne!” (Thomas 
Vicary Lecture, (1) ). 


Rovan GsoanarurdAL Soonmrry, et 5.—Rev. W. L. 8. 
. A. 


Stephenson and G. G. L. Bertram: 
“Scientific Work of the British Graham Land Ex- 
pedition”. 

Tuesday, December 7 


Cumapwick PUBLIO LEorumm (at the London School of 

Hygiene, Gower Street, W.0.1), ab 5.15.—Dr. William 

er: “The Thames and the Problem of 
Sewage Disposal of Greater London".* 

Iwsrrruriox oF Ovu Exarwwwss, et 6.—Colonel W. 
Garforth : “Air Raids as they Affect the Work of the 
Civil Engineer". 

Quamxwrr Microsooricat CLUB (ab 11 Chandos Street, 
Cavendish Square, W.1), at 7.80.—Prof. L. O. Martin: 

"Tho Present Limits of Microscopy’. 


Wednesday, December 8 
IxsrrrUTION or Civit Ewgneonmue, at 6.15.—Dr. 


Thursday, December 9 
Tæ Rovan BSoonerr, at 4-80 p.m.—Dr. R. W. Gumey and 


Prof. N. F. Mott, F.R.S.: “The mr of Photolysis 
of Silver Bromide and the Photographic atent Image”. 


Dr. A. L. Reimann: “The T Variation of 
the Work Function of Clean and of Thoriated Tungsten”. 
Roya Amatio Sooury, at 4.80.—Prof. Doi: “Japanese 


Myth and Tradition". 


Friday, December 10 


Roya IwsrrruriOM, at 9.—8Bir George Simpeon, F.R.8. : 
“Toe Age’. 


BarruH Issrrrurg or RapioLtogy, December 8-10.— 
A uan Congress to'be held în the Central Hall, London, 
B.W.l. ~- 





Appointments Vacant 


ATTILA TIONN Me trad for. tho: following: aUpalapmentip n: or 
beforo the dates 


Dareotor 
(December 11). 
LECTURER IN x Axatowr in the Universtiy of Birmingam—The 


BACTERIOLOGIFT im the Memonmel Ophthalmic 
, Oairo—ir. ae The Hramination Hall, Queen" 


Amr pur TY, ae e oet qup que 
(December £1). 


IxEPSCTOR oF METALLIFEROUS MIKES AND QUARRIES in North 


Branch, 
Street, Millbank, 8.W.1 (January 1). 
e 








Editorial & Publishing Offices : 


Macua & Co., LTD. 
Sr. MARTOS STREET 
Lompom, W.C.a 


SATURDAY, DECEMBER 11, 1937. 





The University in Modern Life 


ORE than one digoussion at the recent meet- 
ing of the British Association at Nottingham 
raised questions about the fundamental purpose 
and functions of the university in modern life 
which went far beyond the immediate practical 
problems under discussion. Some of these problems— 
for example, the part of the university in education 
for citizenship—had been raised at the conference 
arranged by the Association for Education in 
Citizenship at Ashridge in July, while since the 
Nottingham meeting a lively attack on the in- 
adequacy of the universities in regard to adult 
education has been delivered by Prof. L. Hogben 
in a peper “Education for an Age of Plenty" at 
the conference of the British Institute of Adult 
Education at Cambridge. - 

Prof. Hogben criticized the universities for not 
supplying directly the instruction which is imme- 
diately helpful in the'taak of salvaging democracy, 
and argued for more courses on publio health, 
nutrition, the social services and the economics of 
everyday life. The university, of course, teaches 
the way to souróes of such information, but for 
adult education a special technique is required and 
its curriculum is not necessarily that which should 
be followed by the university itself. As Mr. W. 
Spens pointed ‘out at Ashridge, the university 
J-hould be an introduction to later life and samist 
the initial understanding of problems rather than 
.the formulation of conclusions or actual participa- 
tion in political or economic contests. 

The tribute paid to the Modern Greats course 
at Oxford in itself shows that even in education 
for democracy the universities have scarcely been 
so deficient as Prof. Hogben’ would appear to 
suggest. None the less, the many and diverse 
concrete suggestions which have been made as to 


the courses which & university should provide and 
the functions it should fill in & modern democratio 
society indicate that some fundamental reoon- 
sideration of their position is called for if their 
work is to be reorientated or planned to the better 
advantage of the community. 

Most of the recent oriticigm of the universities 
has been concerned with their teaching functions, 
and a remarkable consensus of opinion has argued 
that this should be aimed more specifically at 
imparting the ideal of service and in training for 
citizenship and for leadership. In the discussion 
at Nottingham on the training of university 
graduates for the engineering industry, the impor- 
tanoe of a broad training and one whioh stimulated 

participation in everyday affairs was repeatedly 
emphasized by different speakers. It was equally 
remarkable that not.only was premature specializa- 
tion in technical subjects recognized as undesirable, . 
but also a definite suggestion was made, by Dr. 
A. P. M. Fleming, that the post-graduate instruction 
in the highly specialized and technical branches of 
engineering is a responsibility which the more 
progressive and larger industrial firms might well 
be expected to assume. 

The significance of this suggestion Hes, at least 
in part, in the fact that it was made by a repre- 
sentative of one of the most progressive firms in 
Great Britain, who himself has made an important 
contribution to technical training in that field. - 
Obviously a proposal:of this kind would involve 
very careful examination by all concerned before 
it could be adopted, but that it should be made 
at all indicates at least the existence of an atmo- 
sphere and a spirit of co-operation, in which the 
reorganization or reorientation of university. courses 
to avoid overloading or exoeesive specialization and 
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to encourage all-round training, creative and inde- 
pendent thinking and the development of person- 
ality becomes practicable. The plea for the pro- 
vision of travelling scholarships for the further 
training of immediate graduates, to be maintained 
by industrialists, which Mr. R. H. Clayton has 
since made in his presidential address to the Man- 
chester Literary and Philosophical Society, is 
another indication of the increasing readiness of 
the industrialist to co-operate. 

We are here, of course, once more faced with 
the old question as to whether a university training 
should be primarily to give the knowledge required 
to qualify men and women for some special mode 
of gaining their livelihood, or to equip them as 
members of society and as human beings. It seems 
to be clear from almost all recent criticism of the 
training of scientific workers such as engineers and 
chemists, however, that under modern conditions 
even the first objective cannot be realized if the 
second is neglected. Alike in industrial, commercial 
and civic life a sense of values and of perspective 
is demanded of those who hold responsible positions 
in management or even in the direction of research 
iteelf. 

The very oomplexity of the problems with 
which leadership is oonfronted in society to-day 
emphasizes the importance of the cultural elements 
in & university training, not only because of the 
large number of those who become leaders in the 
national life who must have been under ita disci- 
pline, but also because of the importance of critical 
intelligence in the rank and file of democracy. 
Premature or excessive specialization in any 
branch of science, or indeed elsewhere, is now 
almost universally condemned, and the dictum 
that the only specialization at a university should 
be specialization in the fundamental principles of 
the Bclenoe as subject studied commands general 
support. Dr. Fleming’s suggestion, if taken up, 
might well assist both the universities and the 
technical colleges to avoid some of the dangers of 
the past and to concentrate on the fundamental 
task of turning out trained minds, able to absorb 
knowledge later in life when left to their own 
resources, and to take their proper part in the 
life of the nation. 

However important the teaching function of the 
university may be, the training of men is only one 
of these functions. Equally important is the con- 
servation of knowledge and ideas. Under present 
conditions, indeed, as the report of the University 
Grants Committee pointed out, an exceptional 
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responsibility rests on British universities owing 
to the suppression in the universities of several 
European oountries of all independent thought 
and critioal discussion of the principles of govern- 
ment or of the meaning of life. Moreover, as Prof. 
M. Ginsberg pointed out in a thoughtful address 
in Section L (Educational Science) of the British: 
Association on the functions of the universities in 
regard to the social sciences, there are important 
contributions which university study can offer to 
the olarification of the issues involved in many 
social and economic problems to-day, alike in 
regard to methods and assumptions made by the 
social sciences and in regard to the problem of 
values and moral issues. It was never more 
imperative that universities should be places 
where thought and disinterested inquiry are 
pursued on the highest level, and where the beat 
minds of each generation are trained far intellectual 
achievement. The undoubted need for a re- 
orientation of our research effort so as to secure 
a more equable distribution between the social 
and biological and the physical sciences should not 
lead us to limit in any narrow spirit the funda- 
mental researches which the university may initiate 
in any branch of knowledge, or to seek to influence 
its strictly theoretical approach to such problems. 
Never, indeed, was it more important that the 
fundamental research pursued in the universities 
should be pursued in a spirit entirely free from 
bias, prejudice or preconceived ideas. 

Significantly enough, in the very address in 
which he suggested that large-scale industry 
should assume some responsibility for specialized 
technical training in engineering, Dr. Fleming 
stressed the opportunities for co-operative research 
which exist in the engineering departments of the 
universities but which at present, largely for 
financial reagons, are far from being fully utilized. 
Especially is this true of research in borderline 
subjects which are often outside the scope of an 
industrial research laboratory. In research no less 
than in teaching, the possibilities of co-operation 
between the universities and industry have yet 
to be fully explored and developed, and oo-opera- 
tion in the way indicated by Dr. Fleming is likely 
to strengthen rather than impair the independence 
and resources of the university in regard to long- 
range and fundamental research on problems the 
practical bearing of which cannot yet be fore- 
seen. 

Under modern conditions, however, it has been 
suggested that these important functions, of 
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teaching and training men, and research for the ad- 
vancement of knowledge, are by no means the only 
functions which are required of & university. In 
our swiftly changing world, instructional studies 
ceases at about twenty-three years of age, and a 
man is very liable to lose intellectual energy by 
.the time he is forty, and so fail to keep up with 
advancing küowledge. Sir Richard Livingstone, 
speaking "in Section L at Nottingham, made a 
powerful plea that the universities should give 
attention to this prbblem of arranging systematic 
refresher or vacation courses at which those 
especially who occupy responsible positions in 
industrial, commercial or professional life, whether 
as managers or directors, should be able to refresh, 
re-equip and reorientate their minds and guard 
against the ever-present danger which the numbing 
effect of routine involves. 

Here again, as Sir Richard Livingstone pointed 
out, is another field for oo-operation between 
industry and the universities. If the special type 
of adult education required, enabling the student 
to place his special subject against the background 
of modern civilization, can only be supplied by 
the universities, the arrangement of such courses 
largely depends on the extent to which industry, 

- commerce and the professions are willing to second 
promising officials for such systematic study. 
Moreover, it is probable that such a system offers 
the beet means of giving the training in administra- 
tion and management which is now generally 

ized to be so important for those destined 
to fill the highest positions of management and 
control in industry. Apart from that, the contact 
thus established between the university and those 
with considerable practical experience of industry 
and the world of affairs can scarcely fail to have 
& very stimulating and helpful effect on the study 
of the social sciences at the university itself. 
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If, therefore, the universities are being called to 
reconsider their exact functions in our rapidly 
changing modern society, there is no less insistent 
call to industry and to society to consider their 
own relations with the university. The university 
cannot exercise the new functions unless the society 
in which it lives recognizes their value and is 
anxious that they should be performed. Not even 
in the training of men, whether for citizenship or 
for industry and the professions, can the university 
realize ita highest ideals unless other sections of 
the community are prepared to co-operate with 
it, both by seeing that those entering a university 
have received an adequate general training, in- 
cluding some for citizenship upon which the 
university oan base its own contribution, and by 
assisting in the provision of the detailed technical 
training required to equip those leaving the uni- 
versity for some particular vocation or branch of 
industry. The redistribution of research effort in 
relation to the fundamental needs of society and 
the planning of the reconditipning courses visualized 
by Sir Richard Livingstone demand as much 
thought from society as a whole as from the univer- 
sities. In considering, therefore, the criticiam which 
has been levelled at the universities in recent 
months, it should not be forgotten, that the 
highest traditions of the university oan only be 
realized in a community which is willing to 
co-operate generously with the university. Not 
even the material endowments of a university are 
of more vital importance than a true harmony of 
spirit in which the highest ideals of a university 
are cherished without as within its walls, and where 
the community no lees than the university is con- 
cerned that the tradition of candid and intrepid 
thinking about the fundamental issues of life shall 
be handed on Lou E from one generation to 
another. 


A Life of Lord Haldane 


*Haldane, 1856-1915: 

the Life of Visoount Haldane of Cloan, K.T., O.M. 

-By Major-General Sir Frederick Maurice. Pp. 

xv + 894+ 8 plates. (London: Faber and Faber, 

Ltd., 1987.) 185. net. 

Ores B saying, "We owe consideration 
to the living; to the dead we owe truth 

only", would have been &ooepted-by Lord Haldane. 

His autobiography was published soon after his 

death; and & leading article in NATUEB of April 


20, 1029, discussed especially his services to science 
and education as set out therein. But Haldane, 
always an exceptional man, showed a diffidence 
in hia last testament contrasting strangely with 
the somewhat arrogant conceit of his years of 
power. The personalities of the small group of 
politicians who held the destiny of the Empire in 
their hands during the pre-War years will always 
be of interest. Haldane’s Hfe should be a vom- 
pulsory subject of study for politicians. 
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Ironically, Sir Frederick Maurioe's life of Hal- 
dane, who was a believer in ‘wholeness’, has been 
divided into two parts, and the biography is to 
be published at an interval of & year or so in 
two volumes. The year 1915, when Haldane’s 
army reforms were being submitted to war's 
arbitrament and he himself was dismissed from 
office as Lord Chancellor, forms & natural line 
of division. To the scurrilous abuse heaped upon 
Haldane during this heotio year, the answer is now 
provided. His work in creating the Expeditionary 
Force is fully justified ; and documentary evidence 
is produced that he urged its dispatch without 
delay to the seat of war. Some of his highly 
sculptured reforms proved to be ‘snowmen’. His 
"General Staff’, the brains of the Army, melted 
away at the outbreak of war; his Territorial 
Army, dubbed by Kitchener as the ‘Town Clerk’s 
Army", was not used, as Haldane urged on 
Kitchener that it should be used, as the basia of 
military expansion. There were faults in his 
military policy—especially his failure to deal 
effectively with the grave question of the offioering 
of the Army. The writing must surely have been 
legible on the wall of the War Office. “If there 
is one thing,” Sir Coleridge Grove told the Military 
Education Committee on May 16, 1901, after the 
South African War, ‘which was shown by the war 
more absolutely than anything else, it is how 
enormously short we are of officers at the outbreak 
of any war. In this last war, I had to get 
by any means that I could, over 2,000 officers 
additional to our usual supply m 15 months.” 

Two thousand officers! A bagatelle compared 
to the number of officers required during the Great 
War. Haldane’s creation of the Officers Training 
Corps was a contribution of great value to this 
problem ; but the role of the Corps after mobiliza- 
tion received no attention. The liber aureus oon- 
cerned itself with the outbreak of war.  After- 
wards we followed our traditional policy of 
muddling through’. That gifted woman, Gertrude 
Ball, in one of her letters, remarked that “when 
people talk to me of our muddling through it throws 
me into a passion. Muddle through | Why, yes, so 
we do—wading through blood and tears that need 
never have been sbed." Since the War, there has 
not been much disposition to brand the oulprite for 
our sins of omission and commission. Silent and 
abashed we stand before the Cenotaph. In any 
impartial audit, Haldane’s record will show a 
substantial balance on the credit side. 

It is, however, Haldane’s services to science 
and education with which we are chiefly concerned. 
He was an early convert to the idea of the civic 
university. Disbelieving in the federal conception 
as exemplified in the Victoria University of Man- 
chester, he gave evidence before the Privy Council 
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and assisted in ita disintegration. He worked also 


for the Bill of 1898 which purported to create & 


civio university in London. His speech in Parlia- 
ment on that subject is reprinted. ‘This speech 
completely changed the atmosphere in the House, 
and when Balfour, who had come im to help his 
friend, rose and appealed to the opponents to 
withdraw their opposition the motion against the ` 
second reading was withdrawn.” In thjs speech, 
Haldane invoked the late Prof. Huxley, “who was 
& distinguished advocate of thig Bill, and who gave 
evidence before the Royal Commission, in which 
he laid down & scheme for a university whioh is 
now practically embodied in the Bill". 

If space permitted, it would be of interest to 
contrast Huxley's noble conception of a re- 
organized University of London with the reality. 
Haldane followed his success with a scheme for 
establishing a London Charlottenburg at South 
Kensington. This in the result took an entirely 
different form from the original plan. “Haldane 
persuaded Sir Francis Mowatt, then Head of the 
Treasury, to agree that they [the Royal College 
of Science and the Royal School of Mines] should 
be incorporated in his plan.” These institutions, 
by the way, had not “grown out of" the 1851 
Exhibition and were administered by the Science 
and Art Department, not by the Treasury. 


Mowatt had no more right to de-natlonalize . 


them than to give away the King’s battleships. 
Associates and studente, traditions and trusts, 
should not be treated as chattels, even by Parlia- 
ment. The Government was defeated in 1873 on 
a question relating to colleges in Ireland; and 
Gladstone tendered his reaignation to the Queen. 

We should hesitate to admit that the Imperial 
College of Science and Technology was “one of 
the great monuments of Haldane’s vision and skill 
as a negotiator”. The question of the proper 
relation of the technical college to the university 
was left open. Haldane tells us in his autobiography 
that he had been unfavourably impressed by the 
divorce of technical education and university 
education in Germany and resolved to work for a 
different plan. The olose association of the London 
Charlottenburg, as originally proposed, with the 
University of London was fundamental, and the 
first public announcement was addressed to Lord 
Rosebery as chancellor of the University. 

If Haldane had carried through the original 


scheme, for which he collected large funds, no’ 


trouble would have arisen. Controversy arose 
under the modified scheme, leading to the appoint- 
ment of the Royal Commission of 1907. The 
immediate object of this was to define the relation- 
ship which should exist between the Imperial 
College of Science and Technology and the Uni- 
versity, but “at Haldane’s suggestion the terms 
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of referenco were widened into an inquiry into 
the working of the university and the develop- 
ment of advanced education in London". 

This suggestion fostered animosities between 
people who should have been working together 
ad majorem gloriam Universitatis, and deflected 
an enormous amount of energy in order to create 
‘another ‘snowman’ to add to Haldane’s compre- 
hensive ogllection. To vary the metaphor, Haldane 
overlaid his own child. The new statutes had been 
in operation for only a few years. It waa unfair 
to subject the nascent university to an examina- 
tion only appropriate to an adult organization. 
The recommendations of the Royal Oommisaion 
over which Haldane presided “led eventually to 
the preparation of new statutes”. This proposition 
may be arguable; but the historian should have 
recorded that the reconstitution of the University 
under the Act of 1926 bore little if any resem- 
blanoe to that recommended by the Haldane 
Commission. 

Sir Frederick Maurice, not being a compost of 
politician, jurist, philosopher (Hegelian and Epi- 
-curean) and educationist, will not claim to be the 
ideal biographer of this multifarious personality. 
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-I feel about the attacks on Haldane” ; 
' Asquith in his reply, after regretting that Haldane 


991 


He has performed a useful task, for which readers 
in the preeent and historians in the future will be 
grateful Ink is thioker than water, and it was 
impossible to disguise the fact that Haldane was 
by nature an intriguer. He must have created a 
new precedent in writing in 1905 to the King’s 
private secretary to reoommend his own appoint- 
ment as Lord Chancellor—‘The Woolsack for me" ; 
and his disloyalty to his own leader, Campbell- 
Bannerman, stands revealed. “He never sought 
popularity, and he was not the type of man to 
whom it came naturally.” This is a frank ad- 
mission. We have to remember, on the other 
side, the loyalty of some of his friends, particularly 
Grey and Asquith and Haig. The tributes ex- 
changed in 1915 between Grey and Asquith, 
reprinted in Trevelyan’s “Grey of Falloden" but 
not published at the time, should have been 
included. “I cannot expreas to you," Grey wrote 
to Asquith on January 25, 1915, “how indignant 
and 


was “very much disliked’ by my own political 
party”, added, “Personally I like Haldane”. 
T. Lr. H. 


The Physical Interest of Eclipses 


Eclipses of the Sun and Moon 

By Sir Frank Dyson and Dr. R.v.d.R. Woolley. 
(International Series of Monographs on Physics.) 
Pp. viii+160+12 plates. (Oxford: Clarendon 


Presa; London: Oxford University Press, 1987.) . 


158. net. 


"[ORE chief importance of this book for moet 
readers will lie in the full discussion that it 
offers on the knowledge as to the physical state 
of matter in the outer layers of the sun that has 
been derived from eclipse observations. Naturally 
there are interesting chapters on the causes and 
the prediction of eclipses, on the Saros, on lunar 
eclipses and on the secular accelerations of sun and 
moon. These chapters cannot contain much new 
material, but they do give useful references, 
‘especially for the last-named subject. We note 
here one gap in the chapter on the prediction of 
“eclipses that might well be filled in future editions : 
a reference, at least, might have been given to Dr. 
Comrie’s corrections for a small difference in 
position in the site of an eclipse camp from the 
one for which complete data may have been cal- 
culated in advance. This would add to the useful- 
nees of the book for an observer on an eclipse 


expedition. 


As was to be expected with Sir Frank Dyson 
as one of the authors of the book, a full discussion 
is given of the deflexion of light by the sun’s gravi- 
tational field. The conclusion reached that 
Einstein's prediction has been verifled, though there 
may be & small additional displacement to be 
attributed to some other cause, will be one with 
which few will quarrel. That future eolipee 
observations of the Einstein effect should only be 
attempted when the sun is surrounded by a good 
fleld of stars is a sound piece of advioe. 

An interesting account of the -older eclipse 
observations is given, but some of the space 
occupied by the account of the early controversies 
might have been better used, for example, in 
expanding for the benefit of future observers the 
chapter on eclipse expeditions and instruments. 
The most valuable part of the book lies in the 
account of recent published work, both obeerva- 
tional and theoretical, on the chromosphere and 
corona. Very little. has been missed, the most 
noticable perhaps being the theory of the corona 
by von den Pahlen and Kohlsehütter (Veroff. 
d. Stermo. xu Bonn, 24). Full attention has properly 
been paid to the successful resulta obtained at 
recent eclipses by Grotrian and von Klüber, and 
also to the beautiful work on the corona carried 
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out without eclipse at the Pic du Midi by Lyot. 
It looks as though we are within sight of the day 
when the occasional observation of the corona 
wil be replaced by regular daily obeervations, 
either by direct photography or by some method 
Buoh aa that now being tried out by the Bell Tele- 
phone Company with the aid of television apparatus. 
Save for the extreme ultra-violet spectrum and 
for faint extensions, the corona may soon follow 
the prominences and drop out of eclipse pro- 
grammes, leaving the field clear for the eclipse 
observer to concentrate on the important spectro- 
photometric problems connected with density 
gradients in the chromosphere and the transition 
stages at the limb between absorption and emission 
levels. 

It is to be hoped that a future edition will 
contain & subject index as well as the index of 
names. There are one or two slips to be corrected. 
The date of the eclipse observed by Dufay and 
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Ferskvandsfaunaen, biologisk belyst : 
Invertebrata. Af Prof. Dr. C. Wesenberg-Lund 
Bind 1. Pp. vit 414+12 plates. Bind 2. Pp. 
iv +415-837 + plates 18-24. (København: Gyl. 
dendalske Boghandel, 1937. ) 


| 1915 Prof. Wesenberg-Lund published a 
volume entitled ''Insektlivet i ferske Vande” 
in which he gave a semi-popular account of the 
life-histories and habits of freshwater insects, 
based largely on the researches of himself and his 
pupils. As he explained in the preface, one of his 
objects was to make available to his countrymen, 
in their own language, the resulte of researches 
that had, for the most part, been published 
in foreign scientific periodicals and in foreign 
languages. With the same object in view, he has 
now produced in these two handsome volumes a 
survey of the remaining groupe of invertebrates 
inhabiting fresh water, omitting the Protozoa, 
which stand apart and would require & volume to 
themselves. The theme of the work is the ‘biology’ 
(in the German sense) of the animals, their habite 
and mode of life. Systematics, anatomy and de- 
velopment are considered only in so far as they bear 
on this subject. At the same time, the abundant 
and excellent illustrations should enable the student 
to identify, at least approximately, most of the 
common species found in Denmark. Since 1930, 
the author has been director of the freshwater 
biological station established by the Carlsberg 
Foundation at Hillered, and while the researches 


NATURE "el 


DECEMBER 11, 1937 


Grouiler (p. 133) is 1932 and not 1036; the 
observations are the same as those mentioned twò 
pagee earlier and not & oonfirmation of them. The 
duration of totality for the observers in 1926 in 
Sumatra tp. 57) was 3:2 min. not 4-2 min., which 
was the maximum possible time of totality for 
the eclipse. Further, there seems no reason why 
the principal coronal line at 5303A. should be 
omitted from the list of coronal lineg (p. 149) 
observed in RS Ophiuchi at its outburst in 
1933. 

‘The mention of these minor slips must not 
obsoure the high value and interest of the work to 
those interested in eclipse observations. The 
physicist will find the first connected account both 
reasoned and critical of all recent work on the 
obromosphere and corona. The observer will have 
his attention directed to the observations needing 
confirmation and to the more important problems 
requiring elucidation. F.J.M.8. 


Life 


carried on there have supplied much of the material 
for the book (including some hitherto unpublished 
matter) the survey has been extended to include 
brief accounts of the freshwater fauna of other 
parte of the world. 

The first volume opens with a memorial notice 
of Otto Frederik Miller, the great Danish naturalist 
of the eighteenth century, who was a pioneer in 
the study of freahwater invertebrates. It is of 
interest to learn that thirty years ago Wesenberg- 
Lund drew much of his material from the very 
fish-ponds in which Müller had worked a century 
and a half before. Nowadays, it is sad to learn, 
they are all filled up or so polluted as to be of no 
further use to the naturalist. The author of the 
present work has, indeed, much in common with 
the naturalista of the eighteenth and early nine- 
teenth centuries, whose powers of observation he 
commends and whose exquisite copper-plate 
engravings he reproduces in many of his illustra- 
tions. Like them, he is primarily interested in 
the living animals, and although he takes acoount 
of the physical and chemical data supplied by 
modern hmnology, the study of the environment 
is subsidiary to the study of the organism. For 
him, the microscope is still a more important 
tool than the thermometer or the photo-electrio 
call. 

In & work of such wide scope it was perhaps 
inevitable that the treatment of the various groups 
should be somewhat unequal. The most detailed 
and interesting chapters are those devoted to the 
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subjects of the author's own special researches. 


"Thus we have very full accounts of the life-cycles 


and of seasonal and local variations in planktonic 
Cladocera and Rotifera, of the wonderful sporooyste 
of Leucochloridium, of the post-embryorfio develop- 
ment of Hydracarina, and of the Polyzoa. A 
particularly attractive chapter is that dealing with 


' the habita of the water spider Argyroneta. 


Naturglly there are omissions and occasional 
errors in dealing with groups with which the 
author is not persogally so familiar. That favourite 
of the amateur microscopist, the rotifer Melscerta 
ringens (which we ought now, deplorably enough, 
to call Flosowlaria) does not build ita wonderful 
tube with fecal pellets, although some of its con- 
geners do, The author frequently quotes the work 
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of British soologista, but there are lamentable gaps, 
showing that he is leas in touch with their work 
than with that of their Continental colleagues. If 
he had been a more assiduous student of NATURE 
he would not have overlooked Lowndes’ remark- 
able discovery of Bathynella in England, nor would 
he have failed to notice Gurney’s fine monograph 
of the British freahwater Copepoda published by 
the Ray Society. 

Prof. Weeenberg-Lund expresses the hope that 
the work may be found of use by the teaching 
profession. It would certainly be of much use 
both in schools and in universities in Great 
Britam to any teachers who would take the alight 
amount of trouble necessary to &oquire a reading 
knowledge of the Danish language. W. T.C. 


Medical and Psychological Aspects of Sociology 


A Social Problem Group? 

Edited by Dr. C. P. Blacker. Pp. vii+ 228. 
(London: Oxford University Prees, 1937.) 15s. 
net. 


addition to & foreword by Mr. D. Oeradog 

. Jones, who explains the interrogation mark of 
the title by the intention to raise queetions in the 
reader’s mind, and a masterly introduction by the 
editor, this volume contains nine essays dealing 
with ‘various aspecta of the subject. 

The first article, by Dr. A. A. E. Newth, senior 
school medical officer of the City of Nottingham, 
on the mentally retarded child, is based on & 
study of 1,872 children attendmg elementary 
achools in the area, of whom 1,388 were feeble- 
minded and 484 idiots and imbeciles. In his 
contribution on mental disorder and the social 
problem group, Dr. Eliot Slater, assistant medical 
officer to the Maudsley Hospital, has analysed 
155 cases of adults receiving public assistance, and 
comes to the conclusion that apart from mental 
disorder the social problem group inoludee oon- 
siderable numbers of psychopathic persons. 

Dr. Tylor Fox, medical superintendent of the 
Lingfield Epileptio Colony, in & paper based on 
the study of 250 epileptic children of both sexes, 
maintains that no answer can be given to the 


` question whether epileptics should rank in the- 


social problem group. 

The relation between inebriety and the social 
problem group forms the subject of a paper by 
Dr. C. W. J. Brasher, illustrated by cases under. 
his observation at Woodlands Park, where he was 
formerly medical superintendent. He comes to the 
conclusion that peychiatrista are generally agreed 


that parental and especially maternal inebriety 
has a profoundly injurious effect on the physical 
and mental development of the offspring, and that 


by some means the hereditary disposition to 
alcoholiam is transmitted. Mrs. cnn Neville-Rolfe, 


secretary-general to the British Social Hygiene 
Oouncil, who writes on the biological aspects of 
prostitution; maintains that the prostitute is a 
social problem, and should be studied as such, 
mentally subnormal, psychopathic and over-sexed 
women forming a considerable proportion of those 
in the lower ranks of prostitution. 

In his article on recidivism and the social problem 
group, Dr. W. H. de R. Hubert, psychotherapist 
to Wormwood Scrubs prison, claims that there is & 
definite relation between recidivism and the social 
problem group, although there are many gaps in 
our knowledge of the subject. Mr. E. J. Lidbetter’s 
essay on the social problem group ss a public 
charge contains a number of pedigrees showing the 
relation between psychological abnormality and 
destitution. Miss Janet Galloway, psychiatric 
social worker at the Maudsley Hospital, who 
writes on neurasthenia and unsmployment, has 
made an elaborate analysis of 52 cases, including 
family histories, educational attainments, past 
occupations, military service, age at marriage, 
number of children, duration of unemployment and 
neurasthenia, income, housing conditions, food 
and treatmént. The final contribution, by Mr. 
Caradog Jones, entitled “A Note on the Definition 
of the Social Problem Group”, contains a survey 
of the previous articles. 

The book may be warmly recommended to those 
interested in eugenics, anthropology, sociology and 
criminology. 
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Weeds, Weeds, Weeds 
By Sir Charlee Vernon Boys. Pp. 72. 
Wightman and Co., Ltd., 1937.) 1e. net. 


Tues charming little book relates the praotioal 
experienoes of & very keen obeerver in i 

by various methods the oommon weeds of his farms 
&nd gardens. 

The earlier pages deal with lawns; the standard 
lawn sands have proved highly successful, but Sir 
Charles may have been a little more fortunate than 
other gardeners on chalk soils, where eradication of 
weeds from lawns is frequently difficult. A recipe 
for lawn sand would perhape help readers who desire 
to make their own mixtures. 

The author has thoroughly tested sodium chlorate 
as a weed koller against nettles and many other 
plante, and he recommends ite use on drives and 
paths. He carefully pointe out the fire danger, and 
how it may be avoided. The reviewer has sean 
sodium chlorate effect & thorough clearance of some 
thousands of the lesser bindweed, pushing up through 
the surface of a newly made hard tennis-court. Care 
must be used to avoid any undesirable firework 
displays during subsequent play! By the hberal 
use of the hose the chlorate can be washed down 
below the granite chips, which dry rather slowly 
when the chlorate is used. Recent letters in The 
Times show the potency of this chemical in eradicating 
the troublesome Aegopodium podagraria L., well 
known as goutweed, or biahopeweed as it is inappro- 
priately called, for bell, book and candle fail to 
exorcise it. The author well deserves to be free from 
such a diabolical weed; there is but brief mention 
of it. 

There are many other practical hints of great value 
to the gardener concerning humus, monkey jacks 
and tools. Only a few generic names, for example, 
Plantago, escape a capital letter. This book is truly 
wonderful value at the price. M. A. H. T. 


(London : 


Borderlands of Language in Europe: 

and their Relation to the Historio Frontier of 
Christendom., By Vaughan Cornish. Pp. r--106. 
(London: Sifton Praed and Co., Ltd., 1936.) 6s. 
net. 


As an exponent of human geography, Dr. Vaughan 
Cornish is always stimulating. In the present study, 
he deals with the debatable borderlands of Europe. 
As the result of an examination of linguistic frontiers, 
in which he has traced their history backward, he 
has in almost every instance been able to arrive at 
a definite date of origin for such borderlands. This 
he finds falls withm the period when the district 
under investigation was situated on the frontiers of 
Christendom. In the weet, these linguistic boundaries 
perpetuate conditions in the political geography of 
Europe at the time of the collapse of the Western 
Empire. Thus, for example, the lme of demarcation 
between French and German near Belfort follows the 
line of the political frontier between Christian 
Burgundians and heathen Alamannians in the fifth 
and sixth centuries; while an even more strikmg 
instance of the politico-religious frontier is to be seen 
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in the German-speaking population of the Italian 
province of Alto Adige, who are the survivors of: 
heathen Bavarians who crossed Rhaetia and retained 
their pagan customs in the mountains until 730. The 
like argument is applied to the linguistic frontiers of 
eastern Europe. For these studies the author stresses 
the importance of the ecclesiastical map of medieval 
Europe, which is brought out most clearly in his 
examination of conditions in Bosnia, as a borderland 
of nationality and race, where peoples of the same 
language joined different churches. 


. 
Biology for Medical Students 
By 0. C. Hentschel and Dr. W. R. Ivimey Cook. 
Pp. xii 4-604. (London, New York and Toronto: 
Longmans, Green and Oo., Ltd., 1087.) 18s. net. 


Ta second edition of this well-known text-book has 
been modified to cover the joint syllabus of biology 
for medical studente adopted by the Universities of 
Oxford and Cambridge, as well as to satisfy the 
students in the University of London. This has 
involved descriptions of Fucus and several green 
algw, Peronospora among the fungi and the cook- 
roach as an example of an insect. 

Apart from these additions, the whole text has- 
been revised and brought up to date. 

In spite of the syllabuses, however, the text seems 
to contain too much for a medical student to grasp 
in his first year, for he is not studying the subject as 
& biologist but rather as an aspirant to different ends, 
using biology as & basic science to his more specialized 
and more relevant studies. This applies especially to 
the chapter on evolution and heredity. 

The book, however, is well written and as 
such would form a very desirable introduction for 
students of biology iteelf. But while medioal students 
are forced to read such (to them) detailed material 
in their first year, it is no wonder that the majority 
of them dislike the subject and ask why they should 
suffer it. 


Systémes de référence et mouvements (physique 
classique) . 

Par Prof. Augustin Sesmat. 5: L’Optique des corps 
au repos. Pp. 365-484. 18 france. 6: L'Optique 
des corps en mouvement. Pp. 485—014. 20 franos. 
7: L'Esprit de la science classique. Pp. 615—688. 
12 francs. (Actualités scientifiques et industrielles, 
483-485.) (Paris: Hermann et Cie., 1937.) 


Tun issue of parte 5, 6 and 7 completes the above 

volume in this series on classical physics; It ia to 

be followed by one dealing with relativity physics. ° 
The present parta cover pre-Fresnel optics, the general 

theory of wave motion, the electromagnetic theory - 
of Maxwell and the electronic theory of Lorentz, the 
influence of movement of the source or of the medium 
on the propagation of light, the drag of the medium, 
the experiments to test the theories, including those 
of Michelson, the origin of the idea of action at & 
distance, material pomts and their relations, physical 
time and simulteneity, relativity in physics. The 
volume concludes with & bibliography of ten pages. 
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The-Pleistocene History of the West Midlands* 
By Prof. Leonard J. Wills 


"Tae DrrrgRENT Types or DRIFT AND THEIR 
å DISTRIBUTION 
HE region I propose to deal with is bounded 
on the weet by the north-south line of hills 
from the Cleos in Shropshire to Malvern; on the 
south by the Cotteswold escarpment ; and on the 
east by the watershed surrounding the headwaters 
- of the Avon. Its northern limit may be defined 
by a line from Iron Bridge to Wolverhampton, 
Lichfield, Tamworth, Nuneaton, Rugby. Within 
these boundaries there are the two great vales of 
Severn and Avon, embracing on the west, south 
and east a triangular plateau drained by the Cole, 
Blythe and Tame, which carry its waters away 
northwards to the Trent. In this ‘Midland Plateau’ 
is the high ground of the South Staffordshire 
coalfield reaching, via the Lickey Hills, into East 
Worcestershire and West Warwickshire, and into 
the high ground ,of the East Warwickshire ooal- 
fleld: the lower ground of the Cole and Blythe 
valleys between these heights is itself elevated— 
an upland rather than & vale. 

The greatest anomaly in the topography is the 
valley of the Severn, which is cut, first as a gorge, 
through what should be a major watershed at 
Tron Bridge, and later as a sort of groove along 
the west side of the great vale-like depression the 
centre line of which lies a few miles to the east. 
It is probable that in pre-Glacial times the upper 
Severn went to the Irish Sea, that the watershed 
of England separated it at Iron Bridge from the 
middle and lower Severn, which then had ite 
source where now the Worfe rises. From here it 
may have followed the line of the great depression 
now occupied by the valleys of the Worfe and 
Olaverley Brook, the Lower Stour, the Elmley 
Brook and Salwarpe, and the Bow and Piddle 
Brooks. 

A thorough appreciation of the vast extent to 
which erosion has gone on, and of the enormous 
length of time involved, at once helps us to under- 
stand the apparently anomalous distribution of 
. Glacial drifta in this region, in which, as a rule, 
the vales and lower ground are free from Glacial 
deposits, whereas the higher country and the 
watershed areas are extensively and often heavily 
drift-covered—a disposition that is the exact oon- 
verse of the usual arrangement in a glaciated 
region. I shall attempt to show in the sequel that 

* From the presidential address to Section O (Geology) of the 
Brith Assocation, delivered af Nottingham on September 3. 





the drifts formerly extended beyond the regions 
where they now form large outcrops, and that their 
absence from an area need not be taken as an 
indication that it was never under ice. 

The drift-covered areas may be grouped in 
relation to the major watersheds, as follows : 

(1) Watershed between the Tern and Penk on 
the north and the Severn, Worfe and Smestow on 
the south, and between the Penk and the Shenstone 
Brook. Towards the north-weet it is continuous 
with the heavily drift-covered plain of North 
Shropshire. 











Tra HPHXRES OF INFLUHNOH OF THM GLACIHBRS THAT 
INVADED THE MIDLANDS l, LrrrLm WALSH GLAOINB OR 
Was Re-apvanon’; 2, MAIN IRBs Bn. GLACIAB ; 
8, STRATFORD BSTAGH OF, and 4, SUPPOSHD MAXIMUM 
or GnuuaAT Eastaen GLAOIMR ; 5, MAXIMUM or FIRST 


WHAL&H GLAOINR; §, POSSIBLMN SOUTHARN LIMITS OT 
A VERY BARLY EASTERN GLACIER. 


(2) Watershed between the T'ame on the north 
and the Penk, Severn and Avon. This contains 
most of the Midland Plateau, as defined above. 

(3) The watersheds between the Avon, Anker 
and Soar. 

Each of these three areas is characterized by a 
particular type of drift (Fig. 1). Yet each type is by 
no means confined to one district, but as a rule has 
had & wider distribution, evidence for which may 
in some cases be found in the intervening vales. 

In the first or north-westerly district the drifts 
belong, perhaps exclusively, to the Main Irish Sea 
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glaciation. They are full of Scottish and Lake 
District erratics, and contain fragments of shells 
picked up from the floor of the Irish Sea. In 
addition, there is material from Wales; but this, 
for the most part, has probably been incorporated 
from the deposits of earlier glaciations. There 
seems very little evidence of such older deposita 
still in their original positions. 

The Irish Sea glacier advanced inland counter 
to the drainage, and in our district surmounted 
the watershed. It is significant that its deposits 
occur on the watersheds and at the same time 
reach into the valleys. The southern limit of the 
Main Irish Sea drifts is shown on Fig. 1. It is 
generally marked by a great concentration of 
boulders. 

It is now generally accepted that we can divide 
our British Glacial deposits into ‘Older’ and ‘Newer 
Drifte'. The Newer can be recognized by reason 
of the freshness and unaltered state of their surface 
features, which exhibit clearly original forms like 
kames, åsar, kettle-moraine, moraine-lakes, and Bo 
on. Their obvious influence on, and relation to, 
the present drainage is another characteristic 
feature. On both these counts, the Irish Sea Drifts 
of this north-western area must be regarded as 
part of the Newer Drifts. Outaide the line marking 
their limita the rest of the Midlands belongs to the 
realm of the Older series, and has remained extra- 
glacial since the time of the deposition of the latter. 

It is fortunate that the Irish Sea Glacier brought 
with it & great influx of Scottish and Lake District 
erratics, for such vast numbers of them found 
their way into the Severn via the Worfe and 
Smestow as to give a characteristic lithology to 
the Main and Worcester Terraces, by which they 
can be recognized with certainty as later than the 
terraces which belong to the time of the ‘Older 
Drifta'. s 

The other two districts belong to the domain 
of the ‘Older Drifte'. . 

We may consider next the eastern area. Here 
the most characteristio drift is the Chalky Boulder 
Clay and ite associated flinty gravels and sands. 
Though there are other drifte present, these 
deposits are proved by superposition to be the 
most recent. As is well known, the Chalky Boulder 


Clay was the product of a mighty ice sheet to- 


which Harmer gave the title of the Great Eastern 
Glacier, the limits of which are indicated on Fig. 1. 
In the main’ area, which is that lymg east of the 
Tame and lower Anker, and round Nuneaton, 
Coventry and Rugby, the drifts are the westward 
continuation of the great spreads of Rutland and 
Northamptonshire so clearly delineated on Har- 
mer’s famous map of English erratics. From the 
Soar and Anker valleys there is an extension into 
the Trent valley. Southwards, the ‘Main Eastern’ 
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drifts (of Miss Tomlinson) near Stratford-on- 
Avon, appear algo to belong to the Chalky Boulder’ 
Clay Series. The same is true of the ‘Moreton 
Drift’ of the same author, though this can only 
be linked ‘with those of Stratford by a series of 
hill-top occurrences in the otherwise drift-free 
vale of Avon. 

In the last of our three drift-covered areas, the 
Midland Plateau, it ia not easy to generaljze about 
the distribution, composition and origin of the drifte. 
Often they consist of 10-20 fget of pebbly clay, 
sands and ooarse gravel, but there are several 
districts where far thicker deposits occur. Most 
of the Warwickshire Plateau has a covering of 
clayey gravel, sand and sometimes coarse gravel. 
The high-level drifta of the Ridgeway and of the 
hill-tops of Worcestershire are chiefly sands 
and gravels, ‘fringe’ deposits as Jerome Harrison 
termed them, implyig that they were mainly 
periglacial in origin. On the Ridgeway there are 
also areas of clayey ground-moraine. 

The composition of the drifts varies somewhat, 
but they always include a great deal of Bunter 
material, both pebbles from the Middle Bunter and 
quarts grains from the sandstones. Next perhaps 
in number are erratics from the coalfields and from 
the Wrekin area. North Welsh rocks are often 
common, many coming from the Berwyns and the 

Silurian country. Large boulders 
of Arenig (and 1 Aran) origin are common in the 
district stretching from Walsall through Birming- 
ham and Harborne, and over the Lickeys and 
Frankley to Bromsgrove. North Welsh material 
is therefore the most striking of the common far- 
travelled erratics, and for this reason it is appro- 
priate to term these deposita the Welsh Drifts. 
To them, however, an Irish Sea Glacier con- 
tributed Scottish and Lake District erratica on an 
exiguous scale. We may perhaps infer from the 
distribution of the latter that they belong to 
& later stage in the glaciation than that which was 
responsible for the more southerly Welsh Drifta, 
these being devoid of the northern elements. 
It is important to realize that various lines of 
evidence point to the fact that it was not the Main 
Trish Sea Glacier, but an earlier one that intro- 
duced these few boulders. 

Owing to ita position between the spheres of 
influence of the Irish Sea and the Great Eastern’ 
glaciers, this central area with predominantly Welsh 
drifte offers borderline cases where it is difficult’ 
to decide to which glaciation a particular deposit 
belongs. The Kingswinford Esker described by 
Boulton, and the gravels with many northern 
boulders at Maney near Sutton Coldfield, provide 
two examples where it is a question of distinguish- 
ing between a Main Irish Sea and a Welsh origin ; 
whereas the drifts of the Ridgeway in East 
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Worcestershire seem to be compounded of Welsh 
‘and Eastern elementa. 

Over much of that part of the Warwickshire- 
Staffordshire Plateau which is drained by the 
upper waters of the Tame, Cole and Blythe, the 
mantle of drift is comparatively intact, and 
frequently forms the valley floors; but.on the 
` Severn-Avon side of the watershed of England it 
becomes, very ragged, projecting outwards as 
promontories or forming outliers on the highest 
hills. This is so far a rule that one is forced to 
view the capping as remnants of a more or lees 
continuous sheet which once stretched far into the 
vales of Severn and Avon. Here it has in most 
places been completely destroyed. Evidence of its 
presence must be sought for on the hill-tops and 
not in the valleys, all of which in their present 
state are younger than the iation. 

It is, I think, fair to conclude that the ice sheets 
at their maxima occupied the vales, and that 
these were far shallower then than now. This 
hypothesis sounds very speculative, but there are 
some remarkable pieces of evidence in ita favour*. 


THe River Terraces AS EVIDENCE ‘OF THE 


STAGES IN THE EROSION 

If we are right in claiming & former far wider 
distribution of the drifts than the areas where 
they now ocour in force, the river valleys should 
provide a great deal of evidence concerning the 
way in which their destruction has been brought 
about. In the present case this is certainly so ; 
for we have in the Severn and ite tributaries a 
wonderfully developed system of river terraces and 
of deposita that originated under the rigorous 
conditions of glacial climates, the so-called taele 
gravels and melt-water flood gravels. 

Ths siker o vo Bom the plaent ini Gort 
the drift-oovered ground on ite north-west and 
eastern sides the greater the number of high-level 
terraces. In some cases the geographical distri- 
bution and the lithological composition ensble 
us to relate a terrace to a particular set of glacial 

* The evidence is discussed in the printed addres. - 
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* Mies Tom!inson's nomenclature. t Height of top/helght of base. 
** B, Bupter Pebbles; W, Welsh, F, Fhnta; M, Malvernian; 
S, Boottiah ‘and Lake District. 

I have elsewhere discussed the extremely 
ambiguous evidence bearing on the question 
whether there was an interglacial episode between 


the time of the Main and Worcester Terraces, 


without being able to obtain an assured answer. 
On the other hand, the fauna of Avon No. 4 is a 
warm climate one, which makes it probable that 
both it and ita correlative, the Kidderminster 
Terrace, are interglacial. The position of Avon 
No. 4 Terrace below Avon No. 5 which connects 
with the Great Eastern glaciation, and above the 
terraces, Avon No. 2 and t No. 3, which correlate 
with the Main Terrace of the Severn and so with 
the Irish Sea glaciation, forces us to coriclude that 
these two glaciations were not contemporaneous. 

Various lines of evidence converge, therefore, 
towards the following conclusion: that the 
Bushley Green-Avon No. D Terrace and the still 
higher Woolridge Terrace are to be correlated with 
the ‘Older Drifte' ; that the Main, the Woroester, 
and Avon No. 2, and possibly Avon No. 3, Terraces, 
belong to the ‘Newer Drifte' ; and that the Kidder- 
minster-Ayon No. 4 Terrace records the intervening 
‘Great Interglacial.’ The question whether the 
older drifts of the Midlands bridge more than one 
glacial epoch is dealt with in the sequel. 

[To be vontnmued.) 


Mechanism of the Photographic Process 


GENERAL discussion on ‘The Mode of 

Action of the Photographic Plate" in 
Section A of the British Association meeting 
at Nottingham, was opened by three speakers, 
who treated the problem of photography from 
three different points of view. Mr. E. R. Davies 
drew a picture of the action of light on photo- 
graphic materials mainly from physical evidence. 
Dr. 8. O. Rawling gave an account of the action 


and theory of development. Prof. N. F. Mott 
deacribed a theory of light action and latent image 
formation which was developed on a wave- 
mechanical basis and which provides an explana- 
tion for many hitherto puzzling facta and & useful 
working hypothesis. 

The sensitive layer of any piece of photographic 
material consista of a thin film of gelatin in which 
is embedded an enormous number of minute 
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orystals of a silver halide. Silver bromide is most 
commonly used and is precipitated in the course 
of manufacture in & gelatin sol. After various 
operations which greatly affect the sensitivity to 
light, the so-called emulsion is spread out on a 
support and dried down to form a layer about 
1/1000 in. in thickness. 

The light-sensttive unit in the photographic layer 
is the individual silver halide crystal. Its sen- 
sitivity manifests itself in two ways. Sufficient 
exposure to light causes the orystal to darken 
visibly—print-out effect. smaller by 
a factor of 1/10* produce the ‘latent image’, which 
makes the crystals developable. 

The print-out effect consists of the direct pro- 
duction of silver by the action of light, with 
liberation of the halogen. If this can be taken up 
by the surrounding medium the process will pro- 
ceed to completion. Two points were emphasized. 
The quantum efficiency is of the order of one silver 
atom formed per absorbed quantum of light. Light 
is absorbed all over the orystal, but the silver 
coagulates and forms specks. 

The latent image provides the ever-new problem 
in photography which cannot yet be regarded as 
solved. No satisfactory proof of ita nature has 
BO far been offered, although the print-out effect 
strongly suggests that it oonsists of specks of 
metallic silver. A few to a few hundred light 
quanta must be absorbed to make a grain develop- 
able. It is difficult to say what effect so few silver 
atoms could have unless they coagulate to form 
& speck. Since there is so far no sufficiently sensitive 
physical method by which the latent image can 
be detected, we have to use the results of develop- 
ment for its interpretation. A thorough under- 
standing of the process of development is therefore 
essential. 

The latent image aote as & trigger or a catalyst, 
which enables the developer to reduce the silver 
halide crystal. Practically all the energy required 
is supplied chemically, and the latent image itself 
is lost in the procees of development. Developers 
are often regarded as solutions possessing certain 
redox potentials. (In the physicist’s language, 
the term redox potential may be explained by 
saying that the potential measures the ease with 
which electrons are given off by the solution, a 
low potential meaning a stronger reduoer, giving 
off electrons more easily.) . If the potential is too 
low, silver halide crystals: will be reduced in- 
disoriminately, whether they carry a latent 
image or not: if the potential is too high, they 
will not be developed at all. By preparing a series 
of solutions of decreasing potential it can be 
shown that st & certain oritical potential no 
development takes place; below that a solution 
will act as a developer; above it as an oxidizer, 
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destroying the latent image. Similar results are 
obtained on & partly developed piece of photo- 
graphio material, which, of course, contains 
particles of silver, At another critical potential 
no change ocours ; above it the density is dimin- 
ished; below it further development ooours. This 
critical potential is higher than that of the 
latent image. The conclusion from these experi- 
ments is that the latent Image silver sppok must 
be above a certain critical size—which cannot, 
however, be worked out frop these data—but 
below the size at which it would act as solid 
silver. 

These thermodynamical considerations do not 
tell us anything &bout the actual mechanism of 
development. Two essentially different processes 
have been suggested. One is that the silver halide 
is dissolved, is reduced to silver in the solution, 
which soon becomes supersaturated with reduced 
silver, and the supersaturation is relieved by de- 
position of silver upon the latent image. From 
the behaviour of artificially produced silver 
particles it has been estimated that an aggregate 
of four or five atoms of silver may be necessary 
for this, action to ocour. The other suggestion 
is that the developer, while not being adsorbed 
by the surface of silver bromide, which is nega- 
tively charged, is strongly adsorbed by a speck 
of latent image, and from this foothold is 
able to reduce the rest of the crystal, either through 
the body or at the interface between crystal and 
developer. Experiments have shown that some of 
the commonly used developing agente, which 
yield negatively charged reducing ions, are indeed 
only feebly adsorbed to negatively charged silver 
bromide but are strongly adsorbed to colloidal 
silver, and that by this very adsorption their 
reducing activity is enhanced. These facts lend 
strong support to the second hypothesis. 

It is, however, probable that both mechanisms 
can operate, sometimes together. With some 
developers, yielding positively oharged ions, 
the deposition mechanism probably operates 
almost exclusively, and we then have the alow, 
so-called physical development. With other 
developing solutions the adsorption mechanism, 
with direct reduction at the interface between silver 
and silver bromide, may predominate. This seems 
to be the more likely action with ordinary com-" 
mercial development. 

Another mechanism is based on the fact that the’ 
negative charge on colloidal silver particles is 
discharged by light, when the particles become 
developable. A similar process may occur in the 
bigger silver halide crystals. 

Development always takes place in twa seem- 
ingly definite steps : an induction period, in which 
no visible changes ocour, and the development 
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proper, which prooeeds very rapidly. Unless special 
' precautions are taken, a crystal is either found to 
be completely developed or not at all. The process 
of development seems to be an sutocatalytic 
reaction, but the significance of this for the 
mechanism of development ia not- clear. 

We are thus led to the sssumption that the 
latent image consiste of a silver speck of critical 
size. 

The formation of thia silver speck was then 
considered. Light, is abeorbed all over the crystal 
and forms isolated silver atoms, which then 
coagulate into a speck. The distinction was 
drawn between a primary process, the formation 
of silver atoms, and a secondary process, the 
coagulation. 

The primary process in latent image formation 
is strongly influenced by changing the absorption 
of the individual silver halide crystal. This can 
be done by dyeing the emulsion with ‘sensitizing 
dyes’. The natural absorption of silver bromide 
in the ultra-violet and the blue, and with it ite 
spectral sensitivity, can be extended right into the 
red and infra-red. Silver bromide containing a 
few per oent of silver iodide is much more sensitive 
than pure silver bromide; this probably also 
influences the primary The absorption 
spectrum has mostly bean found to coincide with 
the spectral sensitivity of an emulsion. Sensitizng 
dyes are always strongly adsorbed to silver halide : 
an intimate contact between dye and crystal seems 
essential. f 

The secondary processes strongly influence the 
sensitivity, that is, the number of quanta 
to be absorbed to make the crystal developable. 
The sensitivity of crystals increases with their size: 
coarse grain materials are more sensitive. The 
explanation is not solely that a bigger orystel will 
absorb more Hght and thus form a bigger speck 
more easily, because it has been found that crystals 
ofthe same size differ widely in their sensitivity, 
which is also influenced by the gelatin and foreign 
substances generally. The active medium is found 
to be mainly silver sulphide. There has been much 
speculation as to the way it acts. Silver sulphide 
probably forms speaks on the surface of the silver 
halide crystals and acts as a condensation nucleus. 
Much evidence, mainly of chemical nature, oon- 
' firms this hypothesis. 

Here the present writer would point - out 
that, while the latent image in photographio 
materials cannot be detected by physical 
methods, there existe a seemingly strict analogy 
in big single crystals of aitver halide. On illumina- 
tion with blue light they beoome ooloured and 
develop an absorption band in the red. On illuminsa- 
tion with red light this abeorption band is bleached 
out. This corresponds to the Herschel effect on 
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photographic materials, where the latent image is 


bleached out by consequent exposure to red light. 
Furthermore, the spectral sensitivity of the 


band observed in single orystals, 
strongly that the particles responsible in both cases 
must be the same. The particles in single crystals 
are usually regarded as colloidal silver particles, 
the absorption band being due to colloidal scatter- 
ing. This, however, leads to impossible dimensions 
for the silver particles, which cannot, from photo- 
graphio evidence, be bigger than & few hundred 
silver atoms. The absorption band observed in 
single crystals cannot, therefore, be due to colloidal 
scattering, but must be caused by a more speciflo 
absorption process arising from the intimate oon- 
tact between the silver speck and the silver halide 


orystal. 
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Fig. 1. 
Ioxio OowpuorrvirY rw THE SILVHB HALIDM LATTIOE. 


The mechanism of latent image formation was 
then considered. The crystals are made up from 
silver and halide ions. In order to produce a 
silver atom we have to remove an electron from 
a bromine to & positively charged silver ion. This 
act is thought to constitute the primary process 
in photography. In dye sensitization the electron 
may oome from the dye molecule instead. The 
fact that silver halides are photo-conductors 
shows that the electron is not very strongly 
attached to the silver ion, and may move about 
in the lattice. Calculations show that the mobility 
of such an electron is almost aa high as in a 
metal. 

A speck of silver in contact with & silver halide 
crystal was considered. There is & certain prob- 
ability for some electrons to escape from the silver 
into the crystal, and an electron vapour pressure 
is set up which depends on the temperature. The 
speck thus becomes positively charged. The 
sensitivity specks of silver sulphide may behave 
in a similar way. Ulumination with light increases 
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the electron concentration in the crystal. If this 
concentration is higher than the equilibrium con- 
centration of the speck, electrons condense on it. 
The speck becomes negatively charged and tends 
to attract the positive silver ions. Silver halides 
are also ionic conductors; the conductivity is 
entirely due to the silver ions. A mechanism has 
been suggested for this ionic conductivity which 
is illustrated by Fig. 1. At any temperature there 
are some silver ions in the wrong position in the 
centre of the cube of four others, leaving an empty 
space in the lattice behind them. These silver 
ions have a certain mobility, and so have the holes 
whence they came. The ions will be attracted by 
the charged silver or silver sulphide speck and will 
increase ite size, pushing it out of the grain. We 
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are now left with.& neutral bromine atom and & 
spare hole whence the silver ion came. There is 
reason to assume that the primary process mostly 
takes place on the surface of the crystal, so that the 
bromine atom escapes into the gelatin. Only a 
slight reahuffle of the lattice is necessary to get 
rid of the hole, when the crystal will be smaller 
by one ion pair. 

The ionio movements take some time and are 
dependent on temperature, and it is therefore not 
surprising to find that the formation of the latent 

-image depends not only on the number of quanta 
absorbed but also on the rate at which they are 
fed in, and on the temperature. Much attention 
has recently been paid to the ‘reciprocity break- 
down’ of photographic materials. In Fig. 2 is 
plotted for various temperatures the exposure, that 
is, the number of quanta necessary to produce a 
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certain density after development, against the 


intensity, that is, the rate at which the quanta ' 


are received. Two facta are most striking; that 
there is an optimum intensity where a minimum 
of exposuré is necessary, and that with lowering 
of the temperature the material becomes more 
sensitive at low intensities—a fact which should 
be most valuable for spectrography. Since a critical 
electron vapour preasure has to be reached before the 
Istent image can be formed, at sufficiently low 
intensities no latent Image may be formed at all; 
since there is a certain chance for recombination of 
the electrons with the bromine atoms the oritioal 
vapour pressure may never be reached. On raising 
the intensity the critical preasure will be reached for 
the more sensitive grains in the material, but not 
for others ; on raising it 
still further the optimum 
will be reached. At high 
intensities there is no 
difficulty in reaching & 
sufficiently high vapour 
pressure, but since the 
ionio processes take time, 
it is not unreasonable to 
assume that the vapour 
pressure has to be kept up 
as long as possible for the 
optimum effect. For too 
short exposures the ions 
have no time to move up 
to the speck, and reoom- 
. bination will take place 
more readily. At low tem- 
peratures the critical va- 
pour is more eas- 
ilyreached, and the biggest 
effect is obtained at low in- 
tensity when the pressure 
is kept up for a long time. 
It seems that we have arrived at & fairly simple 
picture of the mode of action of photographic 
materials, but it should be pomted out that the 
picture is by no means complete and will not be 
regarded as correct by all workers in this field. 
There is space for mention only of a few more 
facts which seem important and which cannot or 
can only partly be explained by our picture. 
There is solarization, the fact that on prolonged 
exposure development leads to a partly reversed 


image ; desensitizing by dyes, whereby the material ' 


is made insensitive to further exposure while still 
remaining developable; reversal by dyes, where 
the latent image is destroyed by subsequent ex- 
posure in the ‘absorption band of the dye; and 
many more. But our picture may be useful as a 
working hypothesis for future experiments. 

W. F. Bure. 
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Prof. H. B. Fantham 


“pee death of Prof. Harold Benjamin Fantham, 
Strathoans profeasor of zoology and head of the 
Department of Zoology at MoGill University, Mon- 
treal, on October 26, in his sixtieth year, has removed 
one who was widely mown for his many contributions 
to the subject of parasitology. 

Prof. Fantham was educated at University College, 
London, where he was gold medallist in zoology, and 
Derby research scholar, at the Royal College of 
Science, Landon, and at Christ's College, Cambridge, 
where he was twice Darwin research prizeman. He 
was & fellow of University College, London, and also 
& member of many scientific societies. In addition 
to some 150 research papers published in various 
scientific journals, he was joint author of ‘The 
Animal Parasites of Man”, in which he wrote the 
section on Protozoa,.and also published a popular 
book, “On Same Minute Animal Parasites’, in 
collaboration with Dr. A. Porter. 

From 1904 onwards, Prof. Fantham was mainly 
engaged, in university teaching, first in London, where 
he made Various contributions to protoxoology, 


biology, and conducted work in connexion with the 
grouse disease inquiry. From there he joined the 
Liverpool School of Tropical Medicine, where he 
worked on trypanosomes and spirochstes, and in 
conjunction with Prof. J. W. W. Stephens gave the 
first account of Trypanosoma rhodesiense. 

During the early part of the Great War, Prof. 
Fantham acted as parasitologist, and went to 
Egypt and Salonika where he contracted amoebic 
dysentery and was invalided home. In 1917 he was 
appointed as the first professor of zoology and coom- 
parative anatomy in the new University of the 
Witwatersrand, Johannesburg, where he not only 
organized and developed the Department, but also 
took a very active part in many university activities, 
being dean of the faculty of science and also for ane 
year & member of the Council of the University. 
Whilst in South Africa he was-closely associated 
with the South African Association for the Advance- 
ment of Science, and in 1927 was president of the 
Association, when his addreas on “Same Thoughts 
on Biology and the Race” was the subject of an 
editorial article in Natura of September 10, 1927. 
In addition, he continued to publish papers, mainly 
on South African parasitic Protozoa and soil Protozoe. 

In January 1933, Prof. Fantham took charge of 
the Zoological Department at MoGill University, 
Montreal, and at once threw himself with enthusiasm 
into the task of reorganizing the Department. In 
addition, he continued research work on Protozoa 
and eugenics as well as on freshwater biology, and 
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made special efforts to develop this side of zoological 
ecology in the province of Quebec. 

From the time of his arrival at McGill University, 
Fantham stimulated the interest of his studenta, not 
only those domg advanced work, but also the 
juniors, with the result that his Department grew 
continuously m numbers, particularly in research 
workers. He knew every student personally in his 
large Department, and would always help in personal 
as well as academic matters. As a tribute of him 
they wrote: “The University has lost a Department 
head, a profeasor and a colleague—but the studenta 
of the University mourn the passing of a friend”. 

Prof. Fantham is survived by his devoted wife 
and former student, Dr. Annie Porter, herself a well- 
known biologist, who. co-operated with him in many 


of his undertakings. 


Dr. J. A. Voelcker, C.LE. 


Dn. Joms Augustus VonuLaxug, who died on 
November 6 at eighty-three years of age, was almost 
the last representative of the group of men whose 
work in the application, of chemistry to the develop- 
ment of agriculture was of very great importance in 
the.seoond half of the nineteenth century. The son 
of Dr. Augustus Voeloker, himself one of the most 
eminent of the group of agricultural chemists referred 
to, he was trained to succeed his father, first at 
University College, London, then at Giessen, and 
finally at Cambridge. After this he jomed the labora- 
tory which his father had established in London. 
This laboratory was unique at the time, and the 
methods used there, to which Dr. Voeloker adhered 
during almost all his life, have become very largely 
the standards used in similar laboratories all over 
the world. 

On the death of his father in 1884, Dr. Voelcker 
had, at the age of thirty, the very difficult job of 
succeeding to the latter’s consulting practice and to 
& number of the public positions which were held by 
his father. He rose to the occasion, and was for many 
years the principal and almost undisputed authority 
on questions of the application of chemistry to 
agriculture. Perhaps the climax of his career came 
when he was invited by the Government of India 
to visit that country and report on the scientific 
improvement of Indian agriculture. His visit there, 
m the years 1889-90, was a great suooees, and his 
report was the basis for the foundation of scientific 
work m connexion with agriculture in India. It 
remains to this day a classic. 

When Dr. Voelcker succeeded his father in 1884, 
he also took over the position of consulting chemist 
to the Royal Agricultural Society of England, which 
he retained until his death. His annual reports in this 
connexion, of which the series is almost unbroken, 
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wil be found & unique record of the changes 
which have taken place in the character of the feeding 
stuffs and fertiizers which are used by the farmers 
of the country. His services towards the purification 
of such materials have been very great, and his investi- 
gations were of importance in leading to the passage 
of the Fertilisers and Feeding Stuffs Acta in later years. 

Dr. Voelcker became director of the Woburn 
Experimental Station also in 1884, and this remained 
one of the chief mteresta of his life from that time 
onward. The Woburn experiments owe almost every- 
thing to his zeal and energy, and rarely has there 
been much more than a month since he took over 
charge when he has not visited the experimental 
station. He only relinquished his position as honorary 
director in 1986, just after an account of fifty years’ 
experiment there had been published by himself and 
Sir John Russell. It is & source of great satisfaction 
that he was able to co-operate in bringing out this 
monument of what he regarded as, to a large extent, 
his life-work. 

Dr. Voeleker had a special bent for applying 
scientific resulta to actual problems, especially 
agricultural problems. He had, m fact, an almost 
uncanny knack of extracting, from comparatively 
simple exrperrmente, conclusions which would stand 
the test of practice, and, hence, he was in great 
demand as an adviser in agricultural difficulties. His 
interest in agriculture was profound, and nothing 
pleased him more than to spend time on a farm or 
to associate with those who were responsible for 
managing agricultural land in any capacity. 

On the chamical side, Dr. Voelaker was a prominent 
member of many of the professional and other 
societies. He was an early member of the Institute 
of Chemistry and for long a member of ite council. 
He was also a past president of the Society of Public 
Analyste, and an old member of the council of the 
Chemical Society. Apart from his scientific activities, 
he was & man of very wide interests. An athlete in 
his youth, when he was a well-known cross-country 
runner, and a sportsman later in life, he never lost 
his zest for the one or the other, and he could often 
be found on & Saturday afternoon attending the 
events of the London Athletic Club Du which he waa 
twioe preeident). 


Mr. C. W. S. Crawley 


Wm regret to record the death of Mr. Charles 
William Scott Crawley, which occurred on November 9 
at the Corner House, Charlbury, Oxon. Mr. Crawley 
was seventy-nine years of age and was a partner m 
the business of the well-known electrical mstrument 
makers—now Nalder Bros. and Thompson, Ltd. He 
went into partnership with the well-known electrical 
instrument manufacturers, the late Mr. Franas H. 
Nalder and his brother, Mr. H. Nalder, two years 
after the business had started. Mr. Soames was also 
a partner, and the letters N.C.8. on ammeters and 
voltmeters are familiar to all electricians. 

Mr. Crawley designed many instruments, and was 
an expert in their actual construction. After he 
retired from Nalder Bros., he became & consulting 
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engineer and spent much of his time in the Board of 
Trade Electrical Standards Laboratory, voluntarily 
assisting Mr. Rennie. He worked chiefly in the 
resistance room making accurate comparisons of the 
standards, ome of which had been made by Nalder 
Bros. in 1892 for the electrical standards committee 
of the British Association. The work was very 
difficult as it was known that some of the B.A. coils 
had changed owing to acidity in the paraffin wax 
used for insulation. Major Cardew and Mr. Rennie 
had used them for measuring resistances sent to 
them for calibration. Mr. Crawley recognized that 
the weak point in most measurements of resistance 
was the determination of temperature. At his 
suggestion, Dr. Guillaume was asked to procure a 
thermometer of the highest precision. 

The provision of a scale of corrections to the 
thermometer for changes due to the barometric 
pressure showed COrawley’s scrupulous care. Ho 
invented ‘build-up’ boxes for passing from 0 ohms 
to 10 ohms and so on to 10,000 ohms, using only 
two mercury cups at a time. 

At the International Conference on Electrical 
Unite &nd Standards in 1908 he was one of the 
secretaries, the others being W. Duddell, F. E. (now 
Sir Frank) Smith and M. J. Collins of the Board 
of Trade. Mr. Crawley, who could converse fluently 
in French and German, was of great help in explaining 
matters to the delegates and in showing-them around 
the laboratory of the Board of Trade. 

When he went to live at Charlbury, near Oxford, 
Mr. Crawley equipped a workshop laboratory. He 
made an instrument for tracing and recording varis- 
tions of earth currents between buried earth plates. 
He designed and constructed several barographs for 
recording variations of atmospheric pressure on & 
soale twenty times as large as that of a mercury 
barometer. One of these was sent for comparison 
of observations to the neighbouring radio station at 
Leafield. For many years Mr. Crawley was a member 
of the Institution of Electrical Engineers and a fellow 


„of the Physical Society. He often attended their 


meetings and took part in the discussions. He was 
the pioneer of many new methods of making high- 
precision measurements which have greatly helped 
physical and electrical research. 


Wa regret to announce the following deaths : 

Sır Charles Bright, an authority on submarine and 
general telegraphy, on November 20, aged seventy- 
three years. 

Mr. Henry Crowther, formerly curator of the Leeds 
Museum, on November 29, aged eighty-nine years. 

Prof. A. Lodge, formerly profeasor of pure mathe- 
matics in the Royal Indian Engineering College, 
Coopers Hill, president of the Mathematical Associa- 
tion in 1897-98, aged eighty-three years. 

Dr. D. 8. Macnair, known for his work in analytical 
chemistry, an inspector in charge of the scientific 
and technical instruction under the former Science 
and Art Department, on November 27, aged seventy- 
six years. 
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Queen Mary College Jubilee Cnt 

THs tangled tale of the foundation of the colleges 
* of London and of ther welding into one of the 
greatest universities that the Western world has seen 
is, in ite revelation of a complete absence of planning, 
fascinatingty and characteristically British. None of 
these colleges has &ehistory more stimulating to the 
student of social developments than that of Queen 
Mary College. The College, known until December 12, 
1984, as East London College, when Her Majesty 
Queen Mary presented to the College, through the 
master of the Draper’s Company, a Royal Charter 
incorporating the College under ita new name, finds 
ita origin in a bequest made by Mr. Barber Beaumont, 
who died in 1841. The eighties of the last century 
saw the beginning of the generous interest of the 
Drapers’ Company in the movement which reeulted 
in the People's Palace, and on May 14, 1877, Queen 
Victoria opened the Queen's Hall, and laid the 
foundation of the Technical School, a School which 
formed an integral part of the People's Palace. In 
1892, Mr. J. L. 8. Hatton, to whoee almost prophetic 
ingight the metamorphosis of the Technical School is 
due, was appointed director of that School, and under 
his wise guidance the work of the School inoreesed 
80 greatly in volume and m importance that in 1907 
East London College was recognized as a School of the 
University of London. The College has indeed been 
singularly fortunate in ite principals. Sir Frederick 
Maurice, who accepted the office on the death of 
Principal Hatton in 1938, is steering the College 
through & difficult period of material expansion 
marked by a new building scheme, the opening of a 
high-voltage laboratory and the acquirement of an 
estate to be developed as & new sports ground. 


THE year 1887, which saw the laying of the founda- 
tion stone of the Technical School, may be taken as 
marking the birth of the College, and the College, 
in holding its Charter week during the week beginning 


December 12, is also celebrating its jubilee. The 


outstanding event of the week will be a Congrega- 
tion on the evening of December 14. The Oollege 
has now two honorary fellows—Her Majesty Queen 
Mary and Sir Lynden Macasssey—and on the 
occasion of this ion the master of the 
Drapers’ Company, Mr. D’Oyly Monro, and the clerk 
eto the Company, Sir Ernest Pooley, are to be ad- 
mitted as honorary fellows. 'The jubilee celebrations 
, mark fifty years of almost unexampled growth, and 
the College will embark on its journey towards a 
century of achievement with the good wishes of all 
who are concerned for the future of university 
education. 
Population Statistics 

Tue debate in the House of Commons on November 
29, on the second reading of the Population (Statistics) 


Sl? was Ula ea ae ds hl width 
the Bill received from both sides of the House. The 
adverse criticiams were chiefly directed against the 
requirement of information of a not obviously 
necessary character, and also against the ambiguous 
nature of the terms of the schedule. The feeling was 
expressed by Mr. F. K. Griffith that the public should 
not be worried by “intimate, irritating, and irrelevant 
questions”. There was no general opposition to the 
asking of information of a definitely useful character. 
The report of the debate should be read in conjunstion . 
with subsequent correspondence in The Times. Thus, 
Mr. A. P. Herbert, in the issue of December 4, 
mentions the contention of Prof. A. M. Carr-Saunders 
and Dr. C. P. Blacker that “three pieces of informa- 
tion were essential for the proper elucidation of the 
trend of the population—the age of the mother and 
the duration of the marriage at the birth of each 
child, and the order of birth of each child" ; and he 
remarks that “if this were all the Bill required the 
trouble would not have arisen”. 


Pror. Mason Gaaumwwoop, in the same issue, 
states that “in Germany the age of the mother, the 
date of marriage, and the order of birth of the child 
are recorded on the birth-card. Dr. er was 
therefore able to determine for 1988 the annual 
frequency of births to married women of different 
ages and durations of marriages." With this informa- 
tion, he was &ble to test the question whether fertility 
had remained constant in subsequent years. That 
is the kind of information required by statisticians in 
Great Britain, not now available, but mtended by 
the Bill to be made available for the future. Unfor- 
tunately, the schedule to the Bill gave it a much 
wider and more indeterminate scope, and it is not 
surprising that objections were raised. The Minister 
would be wise if he were to confine the schedule to 
defining the few simple questions, such as those 
indicated above, which are really indispensable, at 
the same time eliminating Clause 8 of the schedule, 
which lays down that particulars may be required 
with respect to "any other matter” on which statis- 
tical information may be wanted for social investi- 
gation. 


Sir Harold A. MacMichael, K.C.M.G. 

THA appointment of Sir Harold A. MacMichael, 
Governor and Commander-in-Chief of Tanganyika 
Province, to be High Commissioner and Commander- 
in-Ohief for Palestine and Commissioner for Trans- 
jordania im succession to .General Sir Arthur 
Wauchope, who reaigns on the ground of health, will 
be received as singularly well judged. Sir Harold is 
by personal qualities—which count for much in the 
East—by knowledge of Eastern mentality, and by 
long previous experience, peculiarly well qualified to 
cope with the difficulties of mediating between the 
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conflicting interests now warring in Palestine. After 
& distinguished career as a classical scholar at 
Magdalene College, Cambridge, he joined the Sudan 
Political Service in 1905, and served in the provinces 
of Kordofan, Blue Nile and Khartum. During the 
Great War he served as political and intelligence 
officer with the expeditionary force which reoocupied 
Darfur in 1916. A successful official career culminated 
in the appointment of civil secretary, which he held 
from 1926 until 1934, on several occasions acting as 
governor. In the course of his service in the Sudan 
he became our foremost authority on the ethnology 
and history of the Sudanese tribes, his published 
works including “The Tribes of Northern and Central 
Kordofan” (1912), “A History of the Arabe in the 
Sudan” (1922) and “The Arabe of the Egyptian 
' Budan” (1024). For these studies he was awarded 
the Burton Memorial Medal of the Royal Asiatic 
Society in 1928. Sir Harold’s onerous duties as 
Governor of Tanganyika have not precluded his con- 
tinued interest in scientific studies, which has been 
directed mainly to local archmology and the founda- 
tion of a museum at Dar-es-Salaam. 


Memorial to Dr. Samuel Smiles (1812-1904) 


Ox Saturday, December 4, a bronze tablet to the 
memory of Samuel Smiles was unveiled at Zion 
School, Leeds, by Sir James Baillie, vice-chancellor 
of the University of Leeds. In the course of hia speech 
Sir James said: “Smiles had a singularly sane out- 
look on human life and a remarkable of the 
simple elementary principles on which human society 
ultimately reste. He made himself eminent in his 
spare time—what we should now call his leisure 
moments, at the end of busy days. Part of his spare 
time in Leeds he gave to those who attended Zion 
School.”  &milee's first book, entitled ‘Physical 
Education”, was published in 1887 at his own 
expense and reprinted in 1905. Mesars. John Murray 
published in 1905 his “Autobiography”, which oon- 
tains a copy of his portrait, by Sir George Reid, in 
the National Portrait Gallery, and in 1857 ‘Life of 
George Stephenson”, which is an engineering classic. 
The latter arose from his meeting Stephenson at 
the opening of the Leeds and Derby railway, later 
absorbed by the Midland. He collected material 
during week-ends by interviewing people an Tyneside 
who knew of the early work, and also he received 
information from Robert Stephenson and the Peases 
of Dezlington, eto. “Self-Help” arose from lectures 
he gave in Leeds, particularly one on education of 
the working classes in 1845. It was published in 
1859, after being refused by & well-known publisher. 
Nearly half a million copies have been printed and 
it has appeared in the record number of twenty-mx 
languages. In it and i “Character and Duty” Dr. 
Smiles showed the British people to the world as 
very virile and inventive. Although trained as a 
phypician he spent most of his working life as editor 
and writer of books, and from 1845 until 1866 was 
secretary of two railway companies. vigi elegi ia 
E for the Charing Cross railway and 
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Tx addition to the memorial tablet in Zion School, 
Alderman P. T. Leigh, chairman of the Library' 
Committee, accepted copies of Dr. Smiles’s books in 
bookcase presented by Sir John Murray for the 
branch library, which has occupied part of Zion 
School amoe 1870—the first municipal free library. 
Sir Walter Smiles, M.P., presented a picture of his 
grandfather copied from the oil painting in the 
National Portrait Gallery, to be hung im the civic 
hall along with other portraits of Leedsewortbiee. 
There was an exhibition of relics concerned with Dr. 
Smiles: copies of first editions, of his early books, 
autographed letters, family bible and portraits, and the 
Leeds Times of 1838 containing his first speech in 
Leeds on repeal of the Corn Laws. 


DECEMBER 11, 


Centenary of William Harkness, 1837-1903 

Ow December 17, 1837, William Harkness, the 
American astronomer, was born at Ecclefechan, 
Scotland, his father being a Presbyterian minister. 
In 1839, the family removed to New York, and after 
attending private schools Harkness entered the 
University of Rochester and in 1858 took his degree. 
A short spell of journaliam was followed by the 
study of medicine, and during the Civil War, at 
intervals, he served as a volunteer surgeon. In 1862, 
however, he was appointed an assistant to James 
Melville Gillias (1865) at the United States Naval 
Observatory, and it was at Washington that he 
passed practically the remainder of his life. He 
observed the solar eclipses of 1869 and 1870, and in 
1871 was appointed one of the original members of 
the Transit of Venus Commission, being concerned 
with the preperations for the obeervation of the 
transite of 1874 and 1882, and also with the discussion 
of the resulte, The transit of 1874 he observed at 
Hobart, Tasmania. In September, 1894, when new 
buildings had been erected for the Obeervatory, 
regulations were promulgated by the Secretary of 
the Navy providing for the first time for an ‘‘Astro- 
nomicel Director”, who was to “have charge of and 
to be responsible for the direction, scope, character 
and preparation for publicatian of all work purely 
astronomical, which is performed at the Naval 
Observatory”. To this post Harkness was appointed, 


‘the offloe providing, it was afterwards said, “a 


maximum of- responsibility and a minimum of 
power". To his duties were added three years later 
the di ip of the "American Ephemeris and 
Nautical Almanac”. The work, however, proved too 
much; he broke down and in 1899 retired, being 
granted the rank of Rear Admiral. He died at 
Jersey City, N.J., on February 28, 1008. Harkness: 
was one of the founders of the Philosophical Society 
of Washington and in 1898 served as president of the , 
American Association for the Advancement of Science. 


Aborigines of Australia 

THA petition of eighteen hundred Australian 
aborigines addreased to the King, and asking for 
representation of their interests in the Federal Parlia- 
ment (pee NATURE, Nov. 6, p. 798), whether it attain 
its end or not, has at least served to direct attention 
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once again to the question of their present oonditian 
contribute to the failure to find a solution of a 
problem—for long & reproach to the Australian 
people—are set out with due appreciatien of their 
eae yee coral The ies 
in an article in the issue ovember 25. After 
. pointing out the gravity of conditions which tolerate 
“tribe after tribe dying on their feet", and contrasting 
conditiong among the natives of New Guinea, the 
writer refers to the mentality and character of the 

i as in no small measure responsible for 
much for the failure of the Governments to check the 
degeneration which is taking place. Even such & 


the disinclination of the aboriginal to take advantage 
of it, owing to magical belief or misunderstanding. 
At the same time the nomadic habit, as well as the 
tendency to drift to centres of white civilixation, 
neutralize the advantages of reserves of aboriginal 
lands. On the other hand, the madequacy of the 
fmancial provision made by the Australian Govern- 
ments is streased, ita most serious consequence being 
the lack of a trained body of officers, such as 
the service organized by Sir Hubert Murray in Papua. 
A graver indictment of the Australian people appears 
in the same issue of The Times in the form òf a report 
of a valedictory addreas by Prof. F. Wood-Jones to 
the Victorian S asibuopaloeion] Bociety, which, not- 
withstending & oertein laok of restraint in language 
and certain inaccuracies, cannot be passed over by 
Australia as ill-founded, even though Prof. Wood- 
Jones, as well as the writer in The Times, as has been 
pointed out in subsequent correspondence, gives little 
or no oredit to Federal and State Governments for 
what has been attempted to ameliorate aboriginal 
conditions. 
Marconi School of Wireless Communication 

Qurra early in ite history, the Marconi Company 


training provided by the universities or elsewhere, 
and, accordingly, a residential school for the traming 
of probationary engineers of the Marconi Company 
‘was opened in 1901. This event established a notable 
this date, the School has been in nearly continuous 
operation, with modiflcations.and expansion of its 
‘activities from time to time to meet the demands 
presented by the progress in communication. Some 
. two years ago it was decided to make very substantial 
increases in the facilities provided, and an November 
29 last, representatives of the technical press were 
invited to inspect the new buildings and equipment 
of the Marconi School of Wireleas Communication ab 
have been rebuilt and 
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As.a training institution, the School is a leading 


menta of the Marconi Company. All engineering and 
physics graduates on their appointment as pro- 
bationer engineers are given & course in experimental 


the whole field of wireleas communication and a 
farther series on engineering mathematics. The 


smaller research laboratories, a standards room, 
lecture theatre, library, common room, and general 
offices ; and in the grounds are a number of detached 
buildings housing telephone terminal gear, direction 
finding plant, transmitters and television 

About sixty studenta are being trained at the present 
time; the lecture theatre has a seating capacity for 
seventy-five studente and many more than this 
number can be accepted for work in the various 
experimental sections of the School. A hostel, with 
& limited accommodation, is available for those 
studente who desire to live near by. A more detailed 
description of the School and of the facilities which 
it provides is given by the Mr. H. M. 
Dowsett, in the Marconi Review, No. 66, May-August 


After a reference to the impor- 


. tant part played by Sir Humphry Davy in the dis- 


covery of iodine (1812-1814) during his honorary 
professorship at the Royal Institution, the first half 
of the discourse reviewed the functions of this 
element in Nature. As a component of rocks, minerals, 
soils, and dissolved salta, iodine is widespread but is 


in horny spanges (bath sponges) and those corals the 
skeletons of which are horny, not calcareous. In 
them, the iodine is in the skeleton, as a well-defined 
organic compound, di-iodotyrosine, closely related 
to the fairly simple compound tyrosine, which is a 
frequent constituent of protems. Whether the 
organic iodine is useful to the vital processes of the 
oell-oolony has not been ascertained.. The same 
substance is ane of the two iodine compounds in the 
thyroid gland ; and although it there seems to have 
little or no direct physiological activity, it appears 
to serve as the chemical forerunner of the other and 
more complex iodine compound, which the gland 
evidently synthesizes from it, namely, the hormone 
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thyroxme. The second part of the discourse exhibited 
recent discoveries which show that the carbon oom- 
pounds of multivalent iodine present a much more 
extensive field than had been realized, wherein this 
element is sean to be classed leas with bromine and 
chlorine than with elements such as antimony, 
arsenic, phosphorus, and nitrogen, yet has specific 
characters of ite own. 


Chemistry in the Ancient World 


Tas fortieth Bedson Lecture was delivered on 
‘November 26, at King’s Oollege, Newoastle-upon- 
Tyne, by Prof. J. R. Partington, on “Chemistry in 
the Ancient World”. The lecture dealt mainly with 
the period 4000-1000 m.0., and showed how the 
outstanding achievements in applied chemistry 
during this period were made im three principal 
regions, namely Egypt, Mesopotamia and Crete. 
The working of metals appears before 3500 3.0. in 
Egypt and Mesopotamia and somewhat later in 
Crete and Cyprus. The earliest metal known was 
probably goid, although copper was known very early 
in Egypt. The metals silver, lead and iron were also 
known in the earliest period but were scarce. Refining 
of gold appears about 525 B.o. An important copper 
industry was established in Egypt, the malachite ore 
being mined in Sinai. The use of iron and steel is 
found among the Hittites and related peoples at the 
time of the eighteenth dynasty in Egypt, and iron 
was freely used by the later Assyrians. Brass was 
known in Palestine about 1400-1000 2.0., and, since 
the brass industry was later established in Cyprus, 
some relation between the two regions by way of 
Rás Shamra seems to be indicated. The techniques 
of metal workers differed in different regions. The 
production of bronze was an important event, and 
the source of the early tin is still doubtful. ` Zino 
ocours in small quantities only in the Roman period. 
The production of black-topped pottery in Egypt 
was described and also the preparation of glazes. In 
some cases the results have been imitated with 
difficulty and only recently. Glass itself was known 
in Egypt and Mesopotamia in 3000 B.o., the Egyptians 
bemg very akilled in its manufacture and colouring, 
although blown glass does not seem to have been 
made until the beginning of the Christian era. The 
dyes indigo and safflower were used in ancient 
Egypt, and in Mesopotamia there were the beginnings 
of the petroleum industry, with extensive use of 
bitumen for cement and asphalt. 


Meteorites of the Gran Chaco 


` Tas announcement in The Times of November 9 
by a Buenos Ayres correspondent of the discovery of 
as large mass of meteoric iron in the Campo del Cielo 
region of the Gran Chaco in the northern Argentine 
is puzzling. He refers to a “legendary meteorite” 
long ago spoken of as the “Mesón de Fierro” (iran 
inn), and assumed to be the source of the iron tipe 
of Indian spears seen by the Spanish conquerors. 
The discovery of a large mass of natrve iron in this 
region was made by Hemán Meria de Mireval in 
1578. This, or perhaps another large mass, was sean 


NATURE 


. DECEMBER 11, 1937 


by Miguel Rubin de Celis in 1788, and was decribed 
by him in the Philosophical Transactions in 1788: 
The weight of this mase has been variously estimated 
at from 18} to 45 tons., Another mass of about one 
ton, found*in 1808, was transported to Buenos Ayres 
during the war of independence with the idea of 
manufecturmg it into armaments; and a portion, 
weighing 1,400 lb., of this was presented to the 
British Museum in 1826 by Sir Woodbme Parish, 
who described it in the Philosophical Transactions in 
1884. This is still on view m the Natural History 
Museum at South Kensington. More recently, & mass 
of 4,210 kgm. (more than 4 tons) was found in 1928, 
another of 732 kgm. in 1925, and several other 
smaller masses. These have been transported to the 
National Museum in Buenos Ayres. The new report 
may perhape refer to the rediscovery of the larger 
mass seen by Rubin de Celis in 1788 ; or, not unlikely, 
still another large mass may have been found. It 
is suggested that the boundary between the provinoes 
of Santiago del Estero and El Chaco is defined by 
the position of the ‘“Meeón de Fierro". But as shown 
on & map of the region (Geog. J., 81, 288; - 1933) 
masses of iron have been found on both sides of this 
boundary line. Evidently at this place there was 
an unusually large shower of meteoric irons. The 
history of the several masses has been given by Dr. 
Antenor Alvarez “El meteorito del Chaco” (Buenos 
Ayres, 1926, pp. 222). But the associated meteorite 
craters, & group of round and shallow depressions 
(hoyos or poros), still require investigation. 


Iron Age Site in the Vale of White Horse, Berks 


ExcAvATION of an archsological site at Frilford 
in the Vale of White Horse, Berks, has afforded 
interesting evidence of a succession of cultures during 
& period, which if not prolonged in archwological 
perspective, was at least of considerable duration, 
extending from the early Iron Age to Saxon times. 
The site lies close to the Oxfard- Wantage road, where 
it croases the River Ock, and is situated not more 
than a hundred yards from a well-known cemetery 
of the Roman and Saxon periods. The excavation, 
which was undertaken by the Oxford University 
Archwological Society at the suggestion of Sir Arthur 
Evans, was carried out durmg lest term by under- 
graduate members of the Bociety with the oo-opera- 
tion of Mr. D. R. Harden of the Ashmolean Museum. 
The evidence of early Iron Age occupation, according 
to a report in The Times of December 6, is in the 
form of a series of pita, circular and irregular, dug in 
the limestone subsoil. These contain Iron Age A2 
pottery. In the largest found to date was a large 
hearth on & clay floor with, among other objects, a 
polished hammer-stone. In this period the district 
was remote and backward; but durmg the Roman 
occupation & small but well-built villa was erected 
on the aite. This had a tiled roof and teasellated floor. 
Unfortunately, seekers after stone in later ages have 
left little of the walls but the foundation trenches, 
and the floors have suffered similarly. Samian 
pottery and coins point to an occupation from the 
first to the end of the fourth century. If this villa 
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is evidence of the advance of civilisation in the area, 
' there are also signs of disturbance, presumably 
tribal. In the.largest pit of the Iron Age a small 
hoard of late Roman coins, dating from A.D. 370—380, 
had been buried. In the same pit was afaxon burial 
of the sixth or seventh century. The skeleton was 
well preserved, and with it were & knife and 
“soramasax”. Excavations will be resumed during 
the Easter term, when it is hoped to determine the 
date of fhe villa with greater precision, as well as its 
pp Se ee Sous 


University Functions and Responsibilities 

'THEXm addreases to Victorian political organiza- 
tions by Dr. R. E. Priestley, when he was vice- 
chancellor of the University of Melbourne, have 
been. i under the title “The University and 
the National Life". In the first of these addresses, 
dealing with the fmance and objectives of the 
University of Melbourne, Dr. Priestley attempts 
to summarise the functions of a university in a 
democratic country. First, he considers university 
should admit and, if necessary, finance by scholar- 
shipe, grants and loans, the pick of every generation 
of the youth of the State, irrespective of the class 
of homes or society they came from. The university’s 
first duty should be to provide inspirmg teaching and 
the means of full development, of body, character 
and mind for its undergraduate studente. For this 
purpose, research and investigation are essential and 
the staff must be large enough to ensure adequate 
contact with students as well as leisure for investiga- 
tion. The university should sim at sending out 
graduates whoee natural and recognized place would 
be the front ranks of the occupations they follow 
and who would be the natural leadérs of their 
generation. 


Da. Paimernsv also urged that a university should 
admit interest in, and a certain responsibility for, 
its men and women throughout their lives, and he 
stressed the importance of the university extension 
department as a means of stimulating and satisfying 
the desire for knowledge which, if democracy is to 
survive, must become the outstanding chafacteristio 
of the average citizen of the democratic state. A 
` university, too, should be a reservoir of liberal and 
progressive thought, the defender and upholder of 
all that is best in the thought, customs and traditions 
in the lives of the people and the State. In his second 
lecture, on the university and rural intereste, Dr. 
Priestley outlined the ways in which a- university 
agricultural department could assist the farmer. 
Besides the training of men in the sciences of special 
importance -to agriculture and the carrying out of 
research on fundamental problems which assists the 
building up of the fundamental knowledge needed 
to indicate to the technical worker the most profitable 
line of attack an his problems, Dr. Priestley stressed 
the value of the agricultural department as & source 
of unbiased opinion on agricultural matters. ‘In his 
third atidress, on ''A Free University”, he referred 
to the value and importance of an adequate scholar- 
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ahip system and to the danger in Australia that 
efficient represéntation of sectional views may cause 
selfiah and sectional interests to prevail over national 
interesta. An even graver danger might be the failure 
to secure the best possible recruits for Australian 
publio services, and only when university graduates 
are freely recruited for such services is the university 
making its best contribution to the community. 


Staff and Student Stipends in Soviet Universities 


ACCORDING to thé Soviet Union Year Book Prees 
Service, on November 12 the Soviet Government 
published a decree changing the regulations govern- 
ing the payment of the academio staff at the higher 
educational institutions (universities). of the U.S.S.R. 
and increasing the stipends granted to students at 
these institutions. Under the new regulations, the 
academic staff will be paid on a staff salary basis, 
instead of on the old system of payment according 
to the mmber of hours worked. They will be able 
to hold a staff position at one higher educational 
institution only, though at liberty to engage in work 
at other higher educational or research institutions 
if they so desire. The salary rates for the upper staff 
are: directors of chairs at universities, 1,100—1,600 
roubles per month (about £42-56), in accordance 
with length of service; professors, 1,000—1,800 
roubles per month ; senior lecturers, 700—900 roubles 
per month. Apart from their salaries, the members 
of staffs have the advantages of many social services, 
such as free medical treatment and free school and 
university education for their children. The new 
rates of State,stipends granted to studente at the 
universities are as follows: students taking a five- 
year course receive 130 roubles per month for the 
first year, 150 roubles per month for the second year, 
175 roubles per month for the third and fourth years, 
and 200 roubles per month for the fifth year. Studenta 
taking a four-year course receive the same amounts 
for the first, second and third years, and 200 roubles 
per month for the fourth year. Students ab the 
teachers’ training colleges receive 130 roubles per 
month for the first year and 150 roubles per month 
for the second year. Stipends for postgraduate 
research students will be increased to 400 roubles 
per month. The number of higher educational 
institutions in the U.8.8.R. in 1086 was 700, and the 
number of students m them in the educational year 
1936-37 was 542,000. 


Mitogenetic Rays ? 

Aw article entitled “An Expétimental Study of the 
Problem of Mitogenetio Radiation”, which forms 
Bulletin No. 100 of the National Research Council, 
Washington, D.C., will be welcomed by many who 
have waited for an ‘authoritative statement on the 
reality or othetwibb of this type of radiation. The 
authors, Alexander Hollaender ànd Walter D. Claus, 
have spent twò years in order to ptove or to disprove 
the existenve of the so-called mitogenetic rays. These 
tays have been defined as tadi&tion comptised between 
the wave-lengths 1900 A. and 2500 A., having an 
intensity of 10-1000 quanta/om.*/seo., the claim 
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being made that they are emitted by biological 
substances in certain stages of development. It is 
dificult to see how the authors could have gone 
further than they have in their efforta to prove or 
disprove the existence of these rays. Every pre- 
o&ublon in the avoidance of errors and a wide range 
of material and methods of detection have been 
employed. In spite of this, all the attempts have 
yielded negative results. Neither biological nor 
physical detectors gave any indication that & measur- 
able ultra-violet radiation is given oub by typical 
*mitogenetio senders’. It is a sobering reflection that 
no fewer than six hundred papers have been published 
on this subject. 


Potato Synonyms 

THa report of the work of the Potato Synonym 
Committee during 1936, recently published, forms 
a striking contrast to those iasued in the early 
years of the Committee’s activities. Whereas in 
former years a considerable proportion of varieties 
examined proved to be no more than established 
varieties under new names, in 1936 all but two were 
found to be distinct. A great reduction is also 
recorded in the number of synonymes which continue 
to be offered in seedsmen’s catalogues. The improve- 
ment in this respect has been continuous, and as a 
result of direct correspondence, with few exceptions 
seedamen throughout Great Britain now intend to list 
varieties only under their established names. It 
should be pointed out, however, that Cherub, Early 
Favourite and Cleadon Park are identical with Duke 
of York, Sharpe’s Express and King Edward VII 
(red type) respectively, and that although Mid- 
lothian Early and Sir John Llewellyn still appear in 
some catalogues, they are identical with Duke of 
York and Eolipee. Dr. Salaman and his Committee 
are to be congratulated on the outcome of their 
work, At ane time it was not generally appreciated, 
but we can say to-day that seed growers and buyers 
alike recognize the value of the efforte made to pro- 
tect their interesta by reducing the many names 
under which potatoes have in the past been sold. 
Copies of the report for 1936 may be obtained on 
application to the Secretary, National Institute of 
Agricultural Botany, Huntingdon Road, Cambridge. 


The Royal Society of Arts 

Tua annual report of the Council of the Royal 
Bociety of Arts refers to the establishment of the 
distinction of Designer for Industry (D.L) of the 
Royal Society of Arts as indicating the Society’s 
continued efforts to raise the status of the British 
artist in industry. Other examples of its interest in 
this direction are the travelling bursary of £100 
offered to art teachers, and the decision to revive 
on new lines the annual competition of industrial 
designs which was held from 1924 until 1938. It is 
hoped that the first of the new competitions will be 
held in 1938 for the textile industry, and that they 
will in due course be extended to other branches of 
industry. The Albert Medal of the Society for 1987 
was awarded to Lord.Nuffield “for services to 
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industry, transport and medical science’. Fifteen 
silver medals were awarded for papers read before ' 
the Society during the current session. Entries 
for the ordinary examinations of the Society in 1987 
numbered 75,372, and the total number of papers 
applied for in all the examinations was 03,497. An 
important imnovation under the Thomas Gray 
Memorial Trust was the decision to award a number 
of prises to stimulate and assist the education of 
apprentices and deck boys. Prizes to the yalue of 
£100 were awarded during the year under the Trust 
for ewsays and inventions oonneoted with the science 
and practice af navigation. 


A New Garden Periodical 

Tua first number of Gardenéng made ite appearance 
on October 15. It ministers well to the imoreasing 
popularity of the small garden, and scientific pro- 
cesses are portrayed in simple language. Mention 
may be made of “Secrets of Dutch Bulb Raising" 
by Kurt Lubinski, and “Wid Trees in the Garden” 
by Richard 8t. Barbe Baker. There are, in addition, 
more general articles on garden design, plant pests 
and beneficial inseote, the storage of vegetables and 
fruit, manuring, and many other practical problems. 
Gardening is a fortnightly journal, price 4d., and 
is published by Messrs. Condé Nast Publications, 
Ltd., 1 New Bond Street, London, W.1. 


Aerial Protection in Belgium 

Tam Ministry of the Interior in Belgium has 
organized a graduate school of aerial protection in 
Brussels for physicians, pharmacista, chemists and 
engineers. A library has been formed to oollect 
International documentation on the subject, and it 
is anticipated that practical research laboratories will 
be established. The programme comprises the 
following features: international legislation, general 
and special chemistry, general and special pathology, 
therapeutics, procedures of identification and dosage, 
principles of individual and collective protection and 
general organization for protection. 


Ramsay Memoria! Fellowship 

THe following awards of new memorial fellow- 
ships for the year 1937-38 have recently been 
made: A. E. Alexander, a British fellowship of £300, 
tenable for two years, at the University of Cambridge ; 
T. P. Hughes, a British fellowship of £800, tenable 
for one year, at the University of Cambridge; Dr. 
E. de Salas, & fellowship of £300, tenable for one 
year, at University College, London; Dr. E. O. 
Stathis, a Greek fellowship, tenable at University 
College, London ; Hazime Oosaka, a Japanese fellow- 
ship, tenable for two years, at University College, 
London; Dr. M. C; F. Beukers, a Netherland fellow- 
ship of £800, tenable for one year, at the Imperial 
College of Science and Technology, Landon; Dr. 
- J. Hermans, a Netherland fellowship, tenable at 
University College, London. The Glaagow fellowship 
held by Dr. R. R. Gordon at University College, 
London, has been renewed. 
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Finney-Howell Research Foundation 

' AT the death of the late Dr. George Walker of 
Baltimore his will provided for the formation of & 
corporation to be known as the Finney-Howell 
Research Foundation, the purpose of Which was to 
be the support of “research work into the cause or 
causes and the treatment of cancer’. The will 
directed that the surplus income from the assets of 
the Foundation together with the principal sum 
should ke expended within & period of ten years to 
support a number of fellowships in cancer research, 
each with an &nnugl stipend of two thousand dollars, 
“in such universities, laboratories or other institu- 
tions, wherever situated, as may be approved by 
the Board of Directors’. Fellowships will be awarded 
each year on the second Wednesday of March, 
beginning March 1988. These fellowships will be 
awarded for a period of one year with the possibility 
of renewal up to three years. Further information 
can be obtained from the secretary of the Founda- 
tion, Dr. William A. Fisher, Medical and Chirurgical 
Faculty Building, 1211 Cathedral Street, Baltimore, 
Maryland. 


Meteors 


Ox November 9, about 21h 25" G.M.T., Mr. J. E. 
Daly, in North London, saw & meteor of magnitude 
equal to that of Jupiter, moving from the direction 
of the planet Saturn towards the west. Its motion 
was nearly parallel to the ecliptic, and ita path was 
over 80°. No other observations of this meteor were 
reported, so it is impossible to give any details of 
ita real path. On November 20, at 8h 28™, a bright 
firebell was seen by two observers in Rathmines and 
Mullingar, travelling from south-east to north-west. 
The body of the fireball gave out an intense bluish- 
white light, and it had & trail two to three times the 
apparent diameter of the moon. As it was quite 
light at the time, it was impossible to describe ite 
path with sufficient precision to enable ite height, 
eto., to be computed. If it had been dark at the 
time, it is oertain that the fireball would have been 


a very imposing sight. 


World Power Conference: Vienna Sectional Meeting 

A &BOTIONAL meeting of the World Power Con- 
ference will be held in Vienna next year on August 25— 
September 2, by invitation of the Austrian National 
Committee. The meeting will be followed by one or 
more ‘study tours’ of approximately a week’s dura- 
tion. We understand that the British, Government 
has received an invitation to be represented by 
official delegates at Vienna. The British National 
Committee, 86 Kingsway, London, W.O.2, has copies 


in English of the technical programme of the Vienne - 


Sectional Meeting. It is divided into five sections, 
dealing with the supply of energy for agriculture, 
small-scale industries, household purposes, public 
lightmg and electric railways. The term ‘amall-scale 
industries’ is used to cover both handicrefte and 
mdustries employing & relatively small number of 
workmen, about twenty or thirty; in addition, 
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hotels, cafés, restaurants and shops. The kinds of 
motive power used ahould be mentioned: solid and 
liquid fuel, gas, water power, wind power, steam or 
electricity, and streas should be laid on those of 
special importance. Information should be included 
on the use of human and animal as compared with 
mechanical power, and the influence of the latter 
on civilization and health. Technical and economic 
comparisons between the supply of energy from public 
electric or gas mains and from private plant would 
be welcome. Data about lighting power and heat in 
small-scale industries with special reference to the 
tools and the drive of the appliances employed, and 
in particular, room heating, air conditioning, cooking 
(on & large scale) in restauranta, bakers’ oveng and 
welding. Under the section for the supply of energy 
for public lighting is inoluded the energy used in 
traffio lighting, as on railways, for shipping, in air 
transport, and in traffic control signals. ' 


^ 


Announcements 

Mna. E. Harrison, director of agriculture for 
Tanganyika, has been appointed professor of agri- 
culture at the Imperial College of Tropical Agriculture, 
Trinidad 


De. Juni Huxisy will deliver the Christmas 
Lectures (a course of six lectures adapted to a 
juvenile auditory) of the Royal Institution on 
December 28, 30, January 1, 4, 6 and 8. The subject 
of the. lectures will be “Rare Animals and the Dis- 
appearance of Wild Life”. Further information can 


“be obtained from the Secretary, Royal Institution, 


21 Albemarle Street, London, W.1. 


Ox the occasion of the eightieth birthday of 
Bernhard Nocht, founder of the Institute of Tropical 
Medicine at Hamburg, the Bernhard Nocht Medal 
has been awarded to the following, m recognition of 
their services to tropical medicine : Prof. J. Rodhain 
(Belgium), Prof. E. Brumpt and Dr. W. Fourneau 
(France), Profs. E. Martini and E. Reichenow 
(Germany), Dr. P. Manson-Bahr and Prof. G. H. F. 
Nuttall (Great Britain), Profs. E. P. Snijders and 
N. H. Swellengrebel (Holland), Prof. G. Bastianelli 
and Sir Aldo Castellani (Italy). 


Mnusans. E. P. GorpsonurpT AND Co., LTD., of 45 
Old Bond Street, W.1, in their latest catalogue, No. 
45, offer & selection of important books in the history 
of science, and also a few early microscopes. Note- 
worthy items are the astronomical classics, Copernicus’ 
‘De Revolutionibus Orbium" (1548), and Kepler’s 
“Astronomia Nova” (1609). They also catalogue that 
bibliographical rarity, the original edition (1669) of 
de- 
soribed by Sir Archibald Geikie as ‘‘one of the land- 
marks in the history of geological investigation". 
The interest of the catalogue is enhanced by many 
informative notes, and also by reproductions of title- 
pages and ulustrations. 
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‘Letters to the Editor 


The Editor does noi hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of NATURB. No notice is taken of anonymous communications. 
Novas ON POINTS IN SOME OF THIS WENE'S LHTTHBS APPRAR ON P. 1017. 
CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARING TO THRIR COMMUNICATIONS. 
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REOONSTRUOHION OF THB ENTIRE SKULL OF AN ADULT FAMALE Sinanthropus 
pekinensis. NORMA FRONTALIS. $ MAT. SIZE. FROM LEFT TO RIGHT: ADULT 
FEMALE GORILLA—Sinaniiropus—ADULT MALE NORTH CHINESA. 





Reconstruction of the Entfre Skull 
of an Adult Female Individual of 
Sinanthropus pekinensis 

During the last days of our 
sprmg excavations in Choukoutien 
this year, the left gide of an upper 
jaw of Sinanthropus pebinensis with 
six teeth in situ was recovered. A 
preliminary description of this freg- 
ment is contained in my publication 
on the Sinanthropus dentition which 
will be available for distribution to- 
wards the end of this year. This 
specimen, together with other frag- 
mente of the facial skeleton of 
Skulls I, If and III of Locus L, 
which have already been described 
in NATUBE!, have made it possible 
to restore the entire face in con- 


nexion with the brain case. 


Since the last discovered maxilla 
fragment, 
according to 
its teeth, 
apparently 
belongs to a 
female indi- 
vidual, the 
brain case of 
the female 
Skull II of 
Locus L waa 
used as & 
basis, but the 
nasal bones, 
the lateral 
border of the 
orbit, the 
frontal pro- 


THs SAMB AB IN Fig. 1. NORMA LATHRALIS SINISTRA. } NAT. SIKE. cess of the 





Fig. 3. 
Tum game AS IN Fig. l. NORMA OOOIPITALIM. } NAT. SIZE. 


maxilla with 
the upper lateral part of the nasal 
aperture and the zygomatic bone 
which were unearthed together with 
Skulls I and ILI, respectively, belong 
to male individuale. The reconstruc- 
tion, therefore, was only & matter 
of adapting the various parts and 
of reduomg them to the size and 
proportions given by the brain case 
— with the preserved supraorbital 
ridges and the deeper interorbital 
parte—and the above-mentioned 
maxilla 


Since the fragments found all 
happened to be of the left side of 


` the face only, the entire right side 


was restored on the basis of the left 
one. The reconstruction of the 
mandible required very little effort 
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e 
aince the Sinanthropus mandible H 1 was available 
for use*. The only alteration consisted of adapting 
it to the breadth of the brain case. 

Thus, practically ‘the entire facial skeleton was 
available, with the exception of a small part of the 
maxilla between the upper border of the*nfre-orbital 
foramen and the lower border of the orbit, and the 
xygomstio arch from ita origin at the temporal bone 
to the origin of tho process of the zygomatic 
bone. Since the teeth of the female maxilla used for 
the reconstruction are much worn, no attempt was 
made to*reatore them in their unworn condition, and 
the lower teeth were adapted to tely the 
same state of weam The interior of the left orbit ia 


. only partly restored. i 


The effect of the reconstruction may be gathered 
from the accompanying reproductions. In order to 
demonstrate more distinctly the similarities and 
differences between S*nanthropus on one hand and 
the anthropoids and recent man on the other, 

in all three views is flanked by the 
akull of an adult female gorilla and, that of a male 
adult North Chinese. All skulls are orientated in 
Frankfort plane (orbitele-porion). 

With regard to the details, the reader is referred 
to my study on tbe facial skeleton of Sinanthropus 
which is now in preparation. For the present, I only 
m nue DAN ESE MEM EE 

like in appearance any of the known 
eanderthal skulle, and eh been expeoted by 
any of the investigators who have attempted to 
reconstruct the face of Sinanthropus on the basis of 
brain cases only. There is in addition one charac- 
iis ert he In the Neanderthal man the lower 
of the xygomatic process of the maxilla 
declines gradually from the zygomatio bone toward 
the alveolar prooeeg, as in the gorilla (see Fig. 1). 
In Sinanthropus, however, a deep notch separates 
the maxilla from the cheek bone. This notch is very 
common in recent man and also m the orang. That 
we are not dealing with an individuel variation as 
regards Stnanthropus follows from the fact that the 
two maxilla fragments which are at our disposal 
display exactly this same feature. 

The facial fragmenta of male individuals and the 
male mandible available suggest that the face of the 
male Sinanthropus may be heavier and the upper 
jaw more ing than is evident m the recon- 
struction of the female individual. 

Simce the entire reconstruction with regard to all 
essential parta is based on actual findings and not a 
single detail is imaginary, the skull can be considered 
as a real standard type of a Stnanthropus woman of 
advanced age. 

The reconstruction was carried out with the kind 
assistance of the sculptor Mra. Lucile Swan. 

FRANZ WEIDANRHIGH. ` 

Peiping Union Medical College, 

Peiping. 
! NATURE, 189 (Feb. 15, 1037). 
1 Beo Weidenreich, '"The Mandibles of Sinentkropus pekinensis’’, 1036. 


Structure of Metals 

Tuts note describes some rather unexpected facts 
observed when nickel and gold are investigated at 
high dispersion with X-rays. In these experiments 
the distance between the film and the specimen is 
either 20 cm. or $0 cm. The X-rays after 
Pee Oe Ope oF t $ mm. diameter 
reach the specimen, a flat disk of approximately 
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1-1-5 sq. om. surface, and are scattered back to the 
photographic film. The f, line of iron (wave-length 
1-75801 A.) gives with the (400) crystal plane of 
nickel a glancing angle of 854° at room 

A lattice change of 1/1,000 produces a shift of 
more than 7 mm. of the line on the film, and sinoe 
the position of a sharply defined line can eamly be 
measured to 1/10 of a millimeter, lattice changes of 
the order of 10-* are obeervable. No such reflexions 
&re ever obtained when the material is examined in 
bulk even with the purest and most carefully annealed 
substances. This is well known. With annealed 
powders or filmgs it is different, as is shown for 
example in the investigation of Owen and Yates! 
on pure nickel. 





Nicka, riuxas, Hneme, H.B. BRAND, 


1, 2, 3. 
PURITY 90-97 run CENT. RADIATION, IRON f4. ORYBTAL 
PLANA (400) GRAIN SIZE, BETWHEN 120 anD 200 


TO l INGH. AXNBALBD FROM 700? ro 500°C. FoR 
8 HOURS rwicH IN BUOORBSSION. DISTANOE, SPECIMEN 
TO xix, No. 1, 20 œx., Nos. 2 AND 8, 80 om. No. 3 
HPHOIMEN ROTATHD DURING NXPOSURBA. 
4, 5, 6, Goro. No. 4, Hoare H.8. BRAND, TOTAL 
IMPURITIES Lass THAN 0-001 PER CHNT, FILINGS NOT 
PASSED THROUGH BIHVH; AÁNNBMALHD FROM 600° TO 
820°C. ror Two HOUERS. No. 5, Prmorrratep 
puns GOLD, HAATED AT, 000? O. FOB TWO HOURS. 
No. 6, gawn A8 No. 5, BOT SPECIMEN ROTATED DUBING 
HXPOBSUBB. RADIATION, a, AND a4 NIKAL, CRYSTAL 
PLANE (422). DISTANCE SPECIMAN TO FILM, 30 om. 


When reflexions are observed under high dispersion 
as in the present work, very sharp reflexions from the 
indivi a grains are obtained, but the 
surprising fact is that they are scattered over a 
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comparatively wide range of say about 3-5 mm. on 
the present hotographs, thus indicating lattice 
variations of individual crystals of the order of 
1/1,000-1/2,000. Extremes are not pie eee 
found 10-15 mm. from the average positian. 
average position is found by rotating the i 

in its plane during the osure. A smooth line now 
appears on the film, the centre of which is measurable 
with good accuracy. The lattice constant for pure 
nickel ELS. Brand, 99-97 per cent) thus 
obtained agrees to 1/10,000 with Owen and Yates’ 


Photographs made from 99-5 per cent nickel 


give a larger a spaci The appearance of 
the picture is not altered the ing of the 
individual reflexions seems to be the same. Different 


ways of annealing seem to have little effect upon the 
appearance of the photographs; on none of the 
films is there any sign of tlie narrowing down of the 
reflexion range. The same holds at higher tempera- 
tures near &nd &bove the Curie point. 

These observations, first made with nickel, hold 
aleo for pure gold. Here the a, line of nickel as 
the (422) plene in the gold lattice. The reflexions 
are more irregular in shape, the material not bemg 
paseed through & sieve. The amount of spreading 
is of the same order as that of nickel. 

It is scarcely to be expected that gold and nickel 
should in this respect differ from other metals. The 
conclusions drawn are likely to hold for all metals. 
The first conclusion is that precision data on lattice 
dimensions have to be regarded aa statistical averages 
of figures varying over a comparatively wide range 
of, say, 1/1,000. . The reproducibility of the lattice 
constant of an individual crystal grein is far less than 
that of the average. It is difficult to eee why impurities 
should be responsible for the effect, since both the 
leas pure and the nickel seem to give the same 

ing, and that the same should occur with the 
extremely pure gold with a total impurity of lees 
than 0-001 per cent. The grains themselves must 
consist of a large number of atoms, otherwise no 
sharp images could be obtained. This seems to elim- 
inste surface effecta. In addition, the nickel filings 
are kept fairly uniform in size. The crystal grains 
having different lattice constants cannot possibly all 
be in equilibrium at a given temperature, and this 
suggests that the ordinary annealing process is not 
n c ot ets eral ora 

er investigations on a considerably larger 
scale are in progress. ` 

I wish to expreas my appreciation to Mr. H. Smith 
for his very efficient help in this work. 

Arwr. MÜrrxs. 

Davy Faraday Laboratory. 

Royal Institution, 
London, W.1. 
! Phil, Mag., $1, 809 (1038). 


An X-Ray Investigation of the Cause of High 
Coercivity in Iron-Nickel-Aluminium Alloys 
Ir was discovered by Mishima! that very good 
permanent magnete could be produced by the suit- 
able heat-treatment of iron-niekel-aluminrum alloys, 
of compositions near Fe,NiAl. In search of an ex- 
planation, we have made & comprehensive X-ray 
examination of slowly cooled iron-nickel-aluminium 
alloys. The results show oonsiderable divergences 
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from Késter's di 1 (see Fig. 1), and shed new 
light on the of earlier X-ray work on the . 
magnetic AS, 


alloyst; 
Kóeter'a diagram is here reproduced in a simplified 
to facilitate comparison with the new results. 
has been tentatively changed to 


form 
The 


90 80 W 60 $0 40 30 2% 4 
Alomic per cent Fe 


Fig. 1. 
Fm Nr AL BASAD ON Ejerma's DATA. 


one based on crystal structure. Face-centred cubic 
structures are a, body-centred cubic structures p. 

The B area shrinks with falling temperature. An 
alloy such as Fe,NiAl, which is single phase just 
below the melting point, passes into a two-phase 





Fa Ni At FROM X-RAY DATA. 


Aocordmg to Fig. 1, the face-, 


centred cubic phase would be 
process, but this ia not in t with X-ray work. 
We have therefore i the diagram to agree 
with our X-ray photographs. 


ipitated in this 
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The new diagram (Fig. 2) contains the same single 
phase areas as Fig. 1, but Koster’s two-phase area 
1 seen to consist of four separate fields, a + p, 
seh Epania TE Tp The suffixes 1 and 2 
indicate the presence of superlattices and m and n 
distinguish the magnetic and non- regions 

at room temperature. It will be seen that Fe,NiAl 
lies in the B + Pym area after slow ooolig. Both 
constituents are body-centred cubic and ferro- 
magnetic; they differ in atomio t and 
lattice ing. In the iron-rich p constituent the 
atoms are distributed at random; im the f,« oon- 
stituent there is a superlattice in which cube corners 
are from cube centres. The lattice 
spacing of.B is 0-8 per cent leas than that of Pym. 


position to take place without allowing it to proceed 


out the parent lattice are little ‘islands’ of 
the iron-rich §-phase on the point of out. 
In a state of equilibrium they should have lattice 


on this subject is prooeeding in 
co-operation. orca the Permanent Magnet Association 


i A. J. BRADLEY. 
Pipl atv A. TAYLOR., ` 
Manchester. 
Sept. 20. 


1 Mishima, T., Stahl w. Masen, 63, 79 (1931). 
"Koster, W., Archiv, Misenkwtt.,, 7, 257 (1933-34). 
a 1 sapo MED, L., and Kurdjumov, G., Teoh. Pky. U.S.S.R., 
1 Glooker, B., Pfister, and Wiesi, P., Arokis. Fisemmkewt., 8, 561 
(1984-85). m: 


* Burgers, W., G., and Bnoek, G., Physics, 8 (10), 1004 (1085). 


Double Structure of Chromosomes 


THe structure of chromosomes has been a matter 
of such diversity of opinion and interpretation that 
it is desirable that certain points at least, which can 
be definitely settled, be ramoved from the region of 
doubt. Trillewn is a plant genus with chromosomes 
so large that their component threads are far above 
the limits of resolution with the microscope. They 
are therefore not subject to the doubts and criticisms 


^ sometimes concerning observations on the 
structure of oeomes which are much nearer the 
limits of 


Recent observations ' in my laboratory, of chromo- 
uii MU coa of Trillium sessile from 
preparations of Mr. 8. V. Mensinkai, show undoubtedly 
that the metaphase chromosomes (Fig. 1) consist of 
four strands twisted about each other m pairs, while 
the anaphase chromosomes (Fig. 2) contain two spiral 
chromonemata clearly embedded in a matrix, and 
cannot by any stretch of the i ination be regarded. 
as single. At the ends of the 
ahromonemata generally converge so as to meet end- 
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to-end and form & rounded tip to the chromosome. 
This can be seen at several places in the accompany- 
ing . In other cases, as at the points marked 
a in Fig. 2, the uncut end of a chromosome shows 
tis bw eala diverging or running parallel. 





Fig. 1. 
MurAPHASM CHROMOSOMES OF T'. sessile (x 3000). 


Whether these chromonemsta are themselves 
double, as some cytologista hold, remains to be 
determined by further obeervations. It can, at any 
rate, no longer be reasonably contended that anaphase 
and telophase chromosomes are single structures and 
that the split in the threads must therefore occur 





ANA?PHASE CHROMOSOMES OF T. sessile (X 2200). 


invisibly in the resting nucleus. This being the case, 
the hypotheses which Darlington! and others have 
put forward on the &ssumption that the anaphase 
chromosomes are single structures are invalidated. 
This includes Darli '8 view of the relations 
between meiosis and mitosis. This hypothesis, 


1014 


involving the single nature of the leptotene thread, 
is also contrary to other recent critical observations 
of the early meiotic threads in T'rilhum and various 
other plante. 

The attempts made by various investigators to use 
the resulta of X-ray fragmentation of chromosomes 
as crucial evidence for the time at which the somatic 
chromosomes split have resulted in failure. This 
appears to be because each investigator has been 
able to interpret his results as supporting the ideas 
he previously held, so that the method is not dig- 
crimmative. 

R. Ruaerus Garzs. 


pine 8 Oollege, 
London, W.C.2. 
Nov. 11. 
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Blindness in Freshwater Fish 

THs cause of blidnee in freshwater fish is 
frequently sought by owners of fishing waters and 
fish farmers. Usually the blind flah are old fish and 
have lost the gift of might in one eye or both due to 
some growth behind eyeball or some accident 
to the front of the eye. 

Beonntly.e number ot yoran nibon Gub wand 
received from a trout farm in which some fish were 
blind in both eyes. Apart from the blindness, the 
fish were in very good condition as regards colour 
and weight. Investigation revealed the cause of 
blindness as being due to the presence of about forty 
living forms of the larve of the trematode Diplo- 
stomum volvens Nord. in the lens. The life-history, 
or as much of it as is known, is recorded in Plehn's 
“Praktikum der Fischkrankheiten” and taken from 
trout, whereas in America it has been taken from 
Black base, oto. 

Bo far as I am aware, it has not been previously 
recorded in Britain. 

The life-history 18, briefly, as follows : The principal 
host is a water bird, usually a , and inhabits 
the gut of the bird, where ite cycle takes place. 
The fertilized eggs pase out with the droppings and, 
if taken up’ by a freshwater fish, find ther way via 
the gut to the blood stream to be carried ultimately 
to the lens of the eye, where the eggs give rise to the 
larval stages of the worm, causing the lens to lose 
ite function. 

In some cases the lens becomes so swollen as 
to burst through the outer coat of the eye, end liber 
ates the larval forms into the water. If the fish or 
the lens is eaten by a water bird.then the bird becomes 
infected and oan be a further source of infection to 
other fish. 

Whether there is any intermediate stage between 
the fish and the bird does not appear to be known ; 
and whether the larval form liberated from the fish 
can infect other fish is not given in the records. 

The larval forms in the lens of the infected fish 
were of varied shape, and only when about to be 
liberated had they the well-known fluke form. Sizes 
up to 0-3 mm. were seen. 

W. Ruston. 
Biological 
8t. Thomsa’s Hospital 
and 
Salmon and Trout Association, 


ent, 
cal School, 8.E.1, 
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A Plankton Collector for Fast Towing 


Dunixe the course of an investigation of the ' 
ita population in a portion of the Irish Sea, it 
became desirable to sample the waters over a large 
area. An ettampt was made to devise a tow-net 
which could be used on coasting boats, the speed of 
which is & TOR eight knota. An instrument 
was 1) on a similar principle to Hardy’s 
model! but with Boveral modifications. It consiste of 
& diving fin to whibh is attached the plankton col- 
lector with an internal conical silk net. e 





The rear 
(PHOTO. BY 


PLANKTON COLLECTOR FOR FAST TOWING. 
chains were shortened mt puo phing. 
. Bown 


The body of the plankton collector is a cylinder 
ten inches long and seven inches in diameter with 
oones on each end. The front cone is 64 in. long with 
& mouth opening 2} in. in diameter. This size mouth 
opening gave & ratio of one to 6-5 between the aross- 
sectional areas of the mouth and cylinder. The front 
cone is detachable, fltting into the cylindrical body 
by means of a wide collar. The inner end of this 
collar is tapered slightly and rimmed, The mouth 
of & small conical, coarse silk net 10 in. long is fitted 
over this rim and tied; at this pomt the mooming 
water is slowed down to its minimum rate of flow. 
A small wide-mouth jar was fastened to the end of 
the net to hold the filtered plankton. The cylindrical 
body of the mstrument is bolted along the short 
axis of the diving fin, which is 22 in. long and 11 in. 
wide. To each corner of this rectangular sheet iron 
fin a chain is attached; all four chains fastening 
through a shackle by means of which the device is 
towed. 


An early model with two side fins was successfully 
tested, through the courtesy of Prof. T. B. Abell, in 
the tanks of the School of Naval Architecture at 
Liverpool. In use, the instrument made from this 
model was unsuccessful. It was unstable and would 
dive only for very short periods. The side fins were 
later discarded, and a sheer-board was substituted, 
as described above. In this form it was 
towed from a motor-boat at about five knote. Catches 
of living Sagitta and additaonal plankton were taken 
in the small jar fastened to the end of the net. These 
catches were comparable to those made at the same 
time in a coarse silk tow-net. 

Owing to lack of time for further testa at Increased 
speeds, the instrument was at once used from a cargo 
boat running at about eight knote between Liverpool 
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and Whitehaven. During this trial the diving fin 
* was found to be too light in construction; it bent 
under the increased preasure, and the body was lost. 


It is hoped to continue experiments with this type, 


of collector in the future. The t oan be 
made inexpensively, Mud tik bo of oe sere oe 
collecting uninjured living plankton over & 
wide area in the sea or in lakes. I am indebted to 
Prof. J. H. Orton for assistance and advice in this 


E. Lows Peron. 


Asoo., S1, 147-177 (1036); ‘Dis- 
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Refractive Indexes of Helium I and II 
Tua refractive indexes of liquid helium J and II 
have been measured by the use of a Wollaston cell 
as previously deeoribed!. 
The values obtained for the index for 5461 A, 
with their estimated errora, were as follows: 


Temp. (K)  Orfücel angle Refractive index ri 


He I 44 78° 2 +20 1-0208 + 0-0013 0-100 

He I 2% 76° 51’ + 5 10209 40-0004 0-182 

Hell 2-18 76* BI’ + 8’ 10290 400004 0-188 
These values agree with the value 


1:028 + 0-008 obtained by Wilhelm and Cove? for 
the index for helium II. The value of u? at 2:18? K. 
is 1-0545, which corresponds closely to the dielectric 
constant K = 1-0558 ?. 

In order to ascertain whether there was any 


and II, the o telescope 

Sige i He II ob dB" KC Then the temperature 
was raised through tbe A-point to 2-20? K., where 
the density is the same to within 0-00005. In passing 
from one temperature to the other several times no 
change in the position of the critical ray resulted. 
A cbange of one minute of aro could have been 
detected easily in this way. Therefore the index 
changes by lees than 0-00007 in passing fram & point 
in He II to & point with the same density in He I. 
The work was carried oub by Prof. J. O. Wilhelm, 
Mr. H. E. Johns and Prof. Grayson Smith. 


E. F. BURTON. 
MoLennan Laboratory, (Director). 
Uni ity, 
Toronto. 
Nov. 4. 


1 Johns, H. H., and Wilhelm, J. O., Censdian J. Rssesrek, 18, 101 


"Gatterty, J., Rew. Med. Pkye., 8, 347 (1036). 
* Wolfke, M., and Keesom, W. H., Leiden Comm., 102 A. 


Natural Activation of Papain 
Worxina with latex of Carica papaya, we were 


able by different methods (dialysis, precipitation, eto.) 
to separate the natural activator from the enzyme 


When solutions containing the activator - were 
added to a latex preperation (‘centrifugate’) which 
split up gelatin, but not peptone, peptone hydrolysis 
was induced; with commercial papain, again, the 
otherwise small peptone hydrolysis was considerably 
enhanced. No increase in the hydrolysis of gelatin 
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on addition of the natural activator solutions was 


reactions and gave the characteristic 
treatment with cuprous oxide in acid solution. The 
solid residue obtained on iti of the 
cuprous salt showed the ies of glutathione. 
The admixture of this with pure glutathione 
Sid Dot prige s Brondunped eer nt a stant 


ee ee qe MEUM E prepara- 
tions, on the other hand, was decreased by addition 
of small quantities of glutethione. When, however, 
greater quantities of the latter were added, the 
inhibition was annulled, and with oon- 
paratively large amounte of glutathione, stimulation 
of gelatin splitting was observed. 
The chemical behaviour of the natural activator, 
and the action of the natural activator 


and of on the hydrolysis of peptone and 
activator 


for the preperation of 
di eal I MI eb este ol 
become available to us. A final and detailed report 
will be published elsewhere at a later -date. 


Max FRANKEL. 
Hebrew University, R. Manan. 
Jerusalem. 
Nov. 2. 


Standardization of Potato Slopes for Bacteriological 
Tests 

Ir is common to find differences in the growth of 
sub-cultures of the same bacterium on potato slopes, 
and it also frequently happens that there is & per- 
centage of unsatisfactory slopes in a batch of potato 
medium after sterilization. Py une 
in trying to standardize this medium for work in this 
laboratory may be of use to other microbiologists. 
Thirteen varieties of potato have been tested, and 
all of them have been used fairly soon after lifting. 
The cut blocks are washed in running water for at 
least 12 hours, and then put in test tubes resting on 
a small wad of cotton wool, and the tube is filled 
with distilled water until the potato wedge is com- 
pletely covered ; this water i8 away after 
sterilization just before the tube is inoculated. The 
substitution of normal saline solution does not 
improve the final character of the slope. We have 
tried various methods of to seo whether 
this effects the condition of the steaming on 
three successive days, gutdolaving cios for Aem 
minutes at three different preesuree, namely, 5 lb., 
10 Ib. and 15 lb., and autoclaving for five minutes 
on each of two successive days at the same three 


pressures. 

The results from these different methods are not 
conclusive. In every case the sterilization has proved 
adequate, since no contaminations have occurred, at 
least within a period of six weeks, but, on the whole, 
the wedges remain in better condition after two short 
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periods of autoclaving rather than after one longer 
one. The varieties of potato tested which make 100 
cent slopes after all treatments are Majestic, 
Epione, King and King Edward; those which 
are definitely bad are Katriona, Sharpe's Expreæ and 
George; while Arran Banner, Duke of York, 
Cavalier, British Queen, Arran Oomrade and 
Great Boot are variable. It is possible that the 
degree of ripeness of the potato may be one factor 
which determinee the character of the slope in these 
variable cases. 

The bacterial growth obtained on the varietics 
used is also variable, especially in the case of pig- 
mented species. There is no question in these experi- 
ments that Majestic promotes the greatest and most 
typical growth, while Epicure, British Queen and 
Arran Oomrade are also good. Among the other 
varieties there is little to choose from the point of 
view of amount of growth, but the type of growth 
may be different. The following descriptions of 
cultures of & soil species of Flavobacterium when 
grown on potato slopes emphasize this point : 


raised, slightly nodular, , glistening, slightly 

mo 

Arran Banner. Moderate, pinkish, raised, 
slightly nodular, glistening, moist. 

Sharpe’s reas. Moderate, canary yellow, 
slightly raised, smooth, glistening, dry. 


It seams that for comparative work it is essential 
to use the same variety of potato, and from all points 
of view Majestic is a very satisfactory variety 

D. Wns Orriak: 
Mans DUNXLNY. 


eme of General Microbiology, 
thamsted Experimental Seem 


Axial Spin and Weapons of the Ancients 
As one interested primarily in lmguistic studies, I 
should like to suggest two pointa, one in confirmation 
and to amplify, the other & query, arising from Sir 
Gilbert Walker's article on ‘Mechanics of Sport’’ in 
Naturn of October 2. 
That the ancients were aware, at least empirically, 
of the steadying influence of a movement of rotation 
about ita longitudinal axis on an object also endowed 
with the motion of translation, is beyond doubt. 
This apm can be communicated by the thumb and 
fingers (as in throwing the aseegai); or by a cord 
(the ‘becket’) which unwinds and is left in the hand. 
The becket corresponds to the Roman amenium and 
the Greek &yx0An, which are often mentioned in 
connexion with the throwing of spears. Sir Gilbert 
cites becket and amenium; but one can gò further. 
In Latin it is curious how constantly the verb torqueo 
(‘twist’) and ite derivatives are used of throwing a 
Virgil alone employs torqueo and its compounds 
meer. Virgil alone ploy ores amd ia This was 
inted out by R. F. T. Crook!, who convincingly 
dortuned Ghat hoahoa of the verb. torques tnplied 
the imparting of an axial spin. The imposing array 
of evidence which he adduces makes this view much 
more likely than the older interpretation, that 
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torqueo referred to a preliminary ‘flourish’ or brandish- 
ing. Last year! I attempted to develop this idee, - 
extis doro cime ic Dialis ue 

cating precisely the same twirl to a spear; an 
explanation which, if true, incidentally provides a 
very simple ‘etymology for nid. 

The flight of the arrow raises the question to which 
I should be glad to receive an authoritative answer. 
Did the ancients, by feathermg their arrows with 
truncated wing feathers, arranged in cyclic regularity 
of bias, impart a slight rotary spin to the arrow ! 
Illustrations on vase paintings suggest this 
ment. Bo, too, the modern practiqe, apparently, 
“The fletcher selects feathers from either one wing 
or other of the bird.'"* There is also in Duff’s practical 
manual a diagram of a transverse section of a 
feathered arrow, the screw-like relation of 
the tipe of the feathers (p. 128). ) A correspondent to 
The Times (Feb. 17, TU writes: “It is easential 
that the feathers should curve the same way, to 
impart & slight rotary motion to the arrow in ty 
mud meum ce saeco ee 
each wing, all three (feathers) should be from the 
game one." On the other hand, I have often heard 
it stated that the feathered arrow flies steadily—on 
an. even keel, so to speak—ike a miniature aero . 
Bir Gilbert Walker writes of the function of the 
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feathers as providing resistance at the rear 
end (to prevent arrow ing round to fly with 
ita | at right angles to ita path). This, too, is, 


I thi the idea of an arrow’s flight — 
compare *'as straight and steady as an arrow". Does 
an arrow rotate ? 
Department of Latin, 
ye 
Were 
1 Classical Res., 80, 46-8 (1916) 


* Trens. Philotog. Soe., 101-6 (1936). 
* Duff, J., “Bows and Arrows". 


L. J. D. Ricaarpsom, 


Boron in Agriculture 

THs importance of boron in agriculture is now 
well , and in the recently published mono- 
graph on the subject, R. W. G. is and D. G. 
O'Brien! have made an excellent survey of the 
information available up to the present time. The 
rapidity with which knowledge on the subject has 
accumulated may be judged by the faot that only six 
years have elapsed since the matter was of purely 
scientific mterest, whereas now it has became one of 
economic importance. New planta for which boron 
is essential are constantly bemg discovered, and this 
year it has been established at Rothamsted that 
carrota should be added to the list. Acoording to 
Bertrand and de Wast, carrot contained 25 mgm. boron 
per kgm. dry matter compared with 2-3-5 mgm. in 
cereals and 75-6 mgm. in beet, all plante being grown 
in the same soil. This relatively low boron content 
of carrot possibly indicates that ita need for the 
element is not great, and that im consequence, 
disease, dua t. it Gedeteniay. i4: Jot; duse ios e 


widespread. 
K. WARINGTON. 
Rothamsted Experimental Station, 
Harpenden, Herts. 


1 West ef Sex. Agric. Coll. Res. Bull, No. 5 (1987). 
"Ann, Agron., 6, 537-541 (19030). 
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Products formed during the Preparation of 
Ketene . 


TRAamHs of naphthalene have been detected in the 
acetone condensate obtained during the preparation 
of ketene by passing acetone vapour over electrolytic 

heated in silica tube. 

The naphthalene was isolated from the acetone 
condensate by distilling off the acetone and a colour- 
leas pungent liquid boiling up to 120? C. The remain- 
ing brown tar was steam distilled giving & pale yellow 
xd which sublimed to oolour crystals, m.p. 
79-80° C. These were identified as naphtha- 
lene by picrate (m.p. 140—148? ; 147?) chlorodinitro- 
benzene (m.p. 75-76?) and trmitro toluene (m.p. 
92-95°) derivatives. 

As evidence against the possibility that the 
naphthalene may have been due to impurities, 
naphthalene was again detected in similar quantity 
when extra care had been taken to exclude any 


„such impurities. 
It would be ing to know whether any other 
Investigator has such & product. 
R. W. Hata. 
Fort Dunlop, 
Bi 
Oct. 22. 
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Why Do Stranded Whales Die? 


WEHEN a school of whales was stranded on an 
Australian coast, much to the discomfiture of local 
health authorities, I put to various colleagues in the 
University One toe Why do 
stranded whales die? I Ived the following 
answers, and it was amusing to note that in moet 
instances the explanation was coloured by the special 
study of the colleague interrogated. 

(1) The blood now being acted on by gravity 
collects in the dependent parte and produces anmmia 
of the brain. 

(2) The weight of the body impedes breathing. 

(8) Vital organs are crushed by the great weight. 

(4) Mr MINNS ee 
is direct insolation, induces heat stro. 

(b) The unaccustomed temperature interval 
between night and day gives rise to internal chills 
and probably pneumonia. 

(8) 


Points from Foregoing Letters 


A OOMPLETE skull of Sinanthropus pebinensis 
(famale) has been reconstructed by Prof. Franz 
Weidenreich by means of a recently discovered upper 
jaw with mix teeth together with other fragments of 
the facial skeleton previously found, belonging to the 
same species, so that all the essential parte are based 
on actual findings. Photographs are submitted show- 
ing & comparison of the reconstructed skull with that 
of & female gorilla and an adult male Chinese. 

X-ray photographs obtained by Dr. A. Muller from 
nickel and gold disks under high-dispersion conditions 
(using the -line of iron the a,-line of nickel, 
respectively, aa incident radiations) show that the 
X-rays are scattered over a comparatively wide 
end The author concludes that precision data on 

dimensions have to be regarded as statistical 
averages of figures varying within, say, 1/1,000. The 
lattice ‘constant’ of an individual crystal ia leas 
reproducible than that of the average. 

An X-ray study of iron-niokel.atuminium alloys 
has led Dr. A. J. Bradley and A. Taylor to put 
forward a new explanation of the properties which 
enable them to be used as permanent magnets. On 
alow cooling, these materials break up into two body- 
centred cubic lattices of widely varying compoattions, 
but in the permanent magnetio state the two lattices 
remain coherent. 

Prof. R. Ruggles Gates submits pho i hs 

showing that anaphase chromosomes of Trillmun 
sessile are double. The demonstration of this fact has 
important consequences for hypotheses of chromo- 
some structure and behaviour. 
. Cases of blindness in fish (rainbow trout) are 
reported by Dr. W. Rushton, due to the presence in 
the eye lens of the larvæ of the trematode, Diplo- 
sormim volwens. The life-history of this parasite 
indicates that part of its existence is spent in the 
gut of water birds. 


A plankton collector suitable for towing at a 
relatively high speed is described by E. Lowe Pierce. 
It consiste of a metal cylinder with cones at each 
end and an internal conical silk net, the whole being 
attached to a diving fin. 


According to new 
Wilhelm, E. Jones and Prof. Grayson Smith, 

by Prof. E. F. Burton, the refractive 
index of liquid helium I at 4-22? K. is 1-0206 and 
at 2:20? K. it is 1-0269. The latter value 18 identical 
with that for liquid helium IT at a temperature of 
2-18° K. when it has the same density. There is no 
abrupt change in refractive index at the transition 
point. E 

The natural activator of papain has been separated 
from the of the latex of the Ww 
by Prof. Mar Frankel and R. Maimin. Ite chemical 
properties and influence on gelatin and peptone 
cleavage respectively make it probable that this 
activator is glutathione. 

The unequal development of bacterial cultures 
grown on ‘potato slopes’ from different varieties of 

toes is described by D. Ward Outler and Mabel 

. Experimenta with Flavobacterium indicate 

that the varieties ‘Majestic’, ‘Epicure’, ‘Red King’ 
and ‘King Edward’ give the best resulta. 

“Does &n arrow rotate?" inquire L. J. D. 
Richardson, who points out that the Latin word 
torques may have implied the imparting of an axial 
spin. 

Miss K. Warington directs attention to the growing 
list of planta for which boron is an essential con- 
stituent. The latest addition to the list is the carrot, 
though ite relatively smali boron content (25 mgm. 
per kgm. of dry weight) indicates that disease 
due to boron deficiency is likely to be rare in this 
plant. i 


ta by Prof. J. O. 
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Research Items 


Crystalline Preparations of Viruses 


Two ou se which describe the preparation and 
id erystellme substances from virus- 

and tobacco plante have recently 

been boni ablated by Meeers. F. C. Bawden and N. W. 
Pirie. The first (Proc. Roy. Soo., B, 123, No. 882, 274— 
820; Aug. 1987) shows that such substances cannot 
be isolated from healthy plants and that crystalline 
preparations of tobacco mosaic are infective at a 
dilution of 1 in 10%. Many physical properties of 
virus mixtures are discussed, and it is interesting 
to note that filters which pass an infectious filtrate 
from plant juice will not allow the passage of purified 
preparations, thus suggesting that the purified aggre- 
gates are larger than those which occur naturally in 
the plant. The otber paper (Brit. J. Hap. Path., 
18, #18 ; 1987) considers the relationships between 
crystalline preparations of cucumber viruses 8 and 4, 
and strains of tobacco moeaio virus. All such pre- 
tions have similar chemical composition, and 
have many physical properties in common. Precipita- 


tion teats and X-ray measurements, however, can 


between the chemical and physical p 
crystalline virus preparation and ite Panal 
behaviour is noticeable. 


Invertebrates of Dybse Fjórd 

De. Knup Larssn’s paper “The Distribution of 
the Invertebrates of the Dybes Fjdrd, their Biology 
and their Importance as Fish Food" (Report of the 
Danish Biological Station 41; 1987) is an attempt to 
link up the number of animals found on the sea 
bottom with the numbers eaten by the fishes on the 
same grounds. The Macoma balihtca community is 
specially studied for this The work is m 
three sections, dealing with (1) the composition of 
the animal community; (2) the biology of the 
individual species,-and (8) the importance of the 
species in the diet of the fishes in the fjord. By means 
of the first and second sections, the author can cal- 
culate the proportion between the percentage quan- 
tities of the mdividual species on the sea bottom 
and in the fish stomachs.  Idothea viridis, the 
commonest isopod of the fjord, comes first in numbers 
as fish food, being eaten by all the fishes investigated 
(7), except the roach. Next comes Gammarus loousia 
and the third Leander adspersus. The roach is entirely 
a moltuse-feeder and ite extremely rapid growth is 
attributed to ita diet, for molluscs are of high nutritive 
value. Mytslus edulis, Cardium exiguum, Hydrobia sp. 
(called here ulew), Littorina rudis, Neritina fluviatilis 
- and Limnasa ovaia are all eaten. There is a great 
preponderance of molluscs in the community which 
make up about 88 per cent of the average weight 
per square metre, the remaining 12 per oent consist- 
ing of crustaceans, worms and insects. It ja interesting 
to find that the Hydrobia of the fjord, still unnamed, 
although P under the heading of H. ulos, has 
no larval stage, “the whole development 
taking p in the egg from which the animal enters 
the bottom stage directly”. This suggests that it is 
another species and not the true H. uow. 


e 
Fossil Insects from the Permian Rocks of Kansas 


Tue Amertoan Journal of Sotence, 33, 81-110 
(1937), contains a paper by the late Dr. R. J. Tillyard 
which forms Part 17 of that author's series on Kansas 
Permian msects. Under the name of Himog triseota, 
there 18 described what is claimed to be the first 
known Megasecopteron from these rocks, the author 
not accepting the view that tHb contemporaneous 
Protohymenoptera are specialized members of the 
same order. The new genus Kansasia is erected for 
the third known Palsdictyopteron from the same 
beds. An apical fragment 8 mm. long of an early 
dragonfly wing is named Oamptotavineura and made 
the type of a new family of Protanisoptera. In the 
new family Permembiidse there is brought to light 
what is described as an early group of Psocid affinities, 
The remainder of the paper deals with Neuropterous 
fossils and adds considerably to knowledge of that 
order in Lower Permian times. Most of these appear 
to be allied to the recent family Berothids, of which 
archaio livi still remain in Australia. The 
basal half of a wing of Sisloid affinities is named 


ia as the type of a new family of ancient. 


alderflies. It is pointed out that the relationships 
of these early Sialioidea are obecure, and better 
material is needed before they will be understood. 


Embryology of the Crustacean Anaspides 
In Papers and Procesdings of the Royal Sootety of 
Tasmania for 1938 (1987; pp. 1-85, pls. i-xiii), Mr. 
V. V. Hickman contributes an important artiole on 
the embryological development of A tas- 
mania. It forms the first account yet published of 
the development of any of the Syncarida. Anaspides, 
it appears, shows, in ite development, a close re- 
semblance to the Leptostraca as exemplified by 
Nebalka. The early stages, however, bear some 
resemblance to those of certain of the Entomostraca. 
Thus the holoblastic segmentation, followed by the 
formation of an evident blastooole and the develop- 
ment of an mvagination-gastrula giving rise directly 
to the mesenteron, are cases in point. In certain 
other respects, Anaspides also resembles the Branohio- 
These are evidenced in the mode of origin 
of the maxilary gland, the long persistence of yolk 
granules, the prolonged dormancy of the embryo in 
the winter egg and in the mode of hatching. A further 
resemblance 18 seen. in the habit of movement in an 
inverted position (when young) on the underside of 
the surface film in calm water. The author states 
that it is hoped to supplement this paper by further 
examination of the poet-embryonio development. 


Herbage and Forage Seeds 

Taa last three bulletins of the series of six on 
the production of seed of herbage and forage crops 
have now been published by the Imperial Bureau 
of Plant Genetics (Herbage Plants), Aberystwyth. 
Bulletin 22 (price 5s.), by Gwilym Evans, describe 
the technique which has evolved at the Welsh 
Plant Breeding Station for produomg seed from 
their various strains of hay and pasture grasses, 
special consideration being given to the time and 
rate of sowing, isolation, manures and fertilizers, 


DECEMBER 11, 1987 * 


, seed conditioning and storing. Bulletin 


harveeting 

+28 (price 5s.), edited by R. O. Whyte, is concerned 
with the methods used in the production of legume 
seed (lucerne, various clovers, eto.) in different parts 
of the world, &nd 18 & companion volume to Bulletin 
19, already published, which deals with the pro- 
duction of grass seed from a similar point of view. 
Bulletin 24 (price 2s.), by F. J. Crider and M. M. 

. Hoover, gives an account of the collection of native 
grass seed in the Great Plains, United States, and 
will be of particular mterest to those in the more 
arid d‘countries where erosion is a problem, 
as it contains illustrations of typical grasses which 
are being produced? in connexion with the soil con- 
servation programme of the Great Plains district. 


Arctic and Antarctic Diatom Floras 


Tua report on the diatoms collected the 
Australasian Antarctic ition, 1911-14 ( 
tiflo Reporte. Series C. Vol. l, part 1. Pp. 82+6 


plates. Washington: U.S. National Museum. 9s.) 
emphasizes the wealth of the diatom flora of the 
arctic and antarctic areas. Dr. Mann suggests that 
the high percentage of carbonio acid held in solution 
owing to the low temperature and the long-oontinued 
light during the summer season may be significant 
in this connexion. In contrestmg the two areas, the 
striking difference is that the arctic ies are small 
. and relatively simple in construction, whilst the 
antarctic forms are large and elegant in form and 
. ornamentation and include many forms common to 
temperate and subtropical seas. Dr. Mann points 
out that owing to the di ion of the land masses, 
wide open sea3 run down to the anterctio and include 
various southerly currenta, whilst the arctic seas are 
more enclosed by land masses and even m the 
Atlantio, the only northward current is tbat running 
along Scandinavie towards Spitsbergen. The species 
recorded are listed and described. 


Incompatibility and Sterility in Sweet Cherries 
Tos results of an exhaustive survey of cherry 
varieties in respect to the above ies have 
recently been presented by M. B. Crane and A. G. 
Brown (J. Pom. and Hort. Sos., 15, 2, 86; 1987). 
Conclusions drawn from more than 280,000 pollina- 
tions are discussed and the results presented in tables 
which should prove of great value to the cherry 
grower. Incompatibility in the sweet oherry is due 
to the failure of the pollen tubes to complete their 
growth down the tissue of the style, with the result 
that fertilization cannot take place and the young 
‘fruit’ ceases and falls fram the tree at an 
stage. This 1s distingui from sterility, which is 
by non-viable pollen or imperfectly de- 
veloped ovules, being more apparent on the female 
than the male side. Incompatibility is determined 
by genetic factors which control pollen-tube growth, 
and it seems that under normal conditions pollen 
cannot function in the style of a plant carrying the 
. same factors aa the pollen. All the varieties examined 
exhibited  self-in ility without exception, 
whilst crogs-inoom: ility was common and always 
reciprocally expressed. The yields from compatible 
croases showed considerable variation, which though 
largely due to indirect factors such as age of tree and 
previous cropping, was undoubtedly due in certain 
oases to the effect of generational sterility on the 
proportion of fruits which set and reached maturity. 
The genetical aspects of the resulta are discussed and 
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the practical applications indicated: Though many 
factors such as di , nutrition, climate, eto., affect 
Lag tig rapper I E 

it is clear that effective pollination and fertilization 
are easential. In view of the general occurrence of 


‘self-mcompetibility and the frequency of coros- 


incompatibility, no variety of sweet cherry should 
be planted in complete isolation either as single 
trees in pri or as blocks in oom- 
mercial plantations. Care should be taken to inter- 
plant varieties which are known to be compatible 
and which flower at the same time. 


A New Fungus Gall 


Tua fungus Oyttaria sepienirionalis causes the 
appearance of a gall upon Fagus Moores in southern 
Australia. It is rather infrequent to find that an 
operculate member of the Pezizales has such an 
action upon & living tree, and the structure of galls 
formed by this fungus has been investigated by Miss 
Janet M. Wilson (Proc. Linn. Soo. N.S. Wales, 62, 
Pts. 1-2; 1937). Wedge-shaped areas of infection 
appear on the small branches, and although the galls 
may grow to & considerable sixe, they do not appear 
to restrict the growth of that part of the tree upon 


. which they occur: Secondary xylem and phloem, 


cambium and cortex are all invaded by mycelium of 
the fungus, and each region is enlarged by the 
abnormal multiplication of cells. Haustoria of the 
fungus approach the nucleus of a living oell m the 
host, and coil around it, but do nob cause death. 
Initial infection appears to be associated with the 
cambium, and the fungus often lies dormant for a 
season, before it initiates the formation of a gall. 


Ecology of Tomato ‘Spotted Wilt’ Virus 

A vary extensive study of the incidence of ‘spotted 
wilt’ disease in fleld plota of tomatoes in southern 
Australia has been made by Dr. J. G. Bald (Bull. 
Counod for Soi. and Ind. Research, No. 106, Mel. 
bourne, 1987). Records of infection were made for 
nine years, and yielded a number of i 

results. The ‘degree of infection rose through the 
growing period in a series of successive maxima 
which apparently represented the emergence of suo- 
cessive broods of the transmitting insects Thrips 


usually increased the rate of infection, and within a 
range of about 15 yards from & source of infection 
every plant had an equal chance of contracting the 
disease. It required isolation by distances of 200—300 
yards before the spread of infection was seriously 
reduced. Migration of thrips from overcrowded 

ulations upon plants of Solanum and 
Lyoun farociesahi also-ancoEabed for considerable 
infection in spring, and it was possible in all cases to 
find a positive correlation between the degree of 
infection and the relative number of transmitting 
insects. 


Structural Geology of Maryland 

Vor. 18 of the reporte of the Maryland Geological 
abi AE aee plui ee in ates Ed 
contams a detailed account of the methods used in 
investigating the structures of orystalline rocks and 
& fine series of examples of the application of these 
methods. Hitherto, much of the more recent relevant 
literature has been in German. ‘The Piedmont 
Province of Maryland includes lexee of igneous 
rocks which were intruded as ten masses into 
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rooks already metamorphosed. Both were then 
again subjected to forces which further transformed 
them. Ernst Cloos shows how the various types of 
rock behave under stress and summarizes the methods 
by means of which the available evidence can be 
pieced together to yield: a picture of the former 
conditions and history of the region. H. G. 
ee eee ae aS E 
ort Deposit Granodiorite complex. The ovoidal 
gneiss-domes near Baltimore are shown by O. H. 
Broedel to have originated as & result of earth move- 
ments which began m Pre-Cambrian time. A volcanic 
complex in Cecil County has been studied by J. 
Vielen C THUS BMW ty inue pe poeta, codage 

leave, intrusion of gabbro, injection of 
ire owed by dykes and veins, and finally 
development of cataclastic structures along shear 
that “The 
voloanio activity is the oldest logical incident in 
khe history of this región anos tho lavaa inakads frag- 
ments of all subsequent rocks formed prior to the 
close of igneous ivity after the invasion of the 
gebbroe and granites which now form the rocks of 
the Gorge" is not very helpfuls The 
Baltimore Gabbro consolidated as & saucer-like body 
between adjoining domes of Baltimore Gneiss. Made 
classic by the well-known work of Williams half a 
century ago, it has now bean thoroughly re-studied 
by O. J. Cohen. Primary flow-lines are distinguished 
from superposed structures due to subsequent de- 
formations. The volume also contains an account 
Te usi usta ep es: ee ee 
plain of Cecil County by C 


Sanriku Earthquake Seawaves of 1936 

Iw 1896 and 1988, and to a less extent in 1897, 
the north-east coast of Japan suffered from the see- 
waves resulting from great earthquakes. On November 
8, 1986, an earthquake, strong enough, like the others, 
jolies es aoe 
occurred in the same region of the Paciflo. Mr. N 
Miyabe (Bull. Harthq. Res. Inst., 10, 891-844 ; 1987) 
has described the small seawaves, about one foot in 
range, that were recorded at seven stations on the 
Japanese.coast. The interval between the time of 
courrence at the origin of the earthquake and the 
first disturbance on the mareogram, ranging from 
28 min. to little more than an hour, enabled him to 
estimate the distances of the origin from sir of the 
stationa, and thus to obtain the position of the epi- 
centre in lat. 38-0° N., long. 143-0? E. It is interesting 
to notice that all four epicentres lio on a curve roughly 
parallel to the coast, about 00 miles in length and the 
same distance from the coast and coinciding nearly with 
the isobath of 8000 metres, the epicentre of the latest 
earthquake occupying the most southerly position. 


Crystalline Vitamin A ~ 
ALTHOUGH the existence of viteznin A was proved 
so early as 1918, ite isolation is only very recent, 
and & provisional standard based on the extinction 
coefficient of a concentrate has been in use. H. N. 
Holmes and R. E. Corbet (J. Amer. Chem. Soc., 59, 
2042; 1987) now describe the tion of a sub- 
stance iri Gh pale yellow needlóe, nelting 
at 7-5-8-0°, and having the very high extinotion 
coefficient of 2100, as compared with the highest 
previous value of 1700 and the provisional standard 
of 1600. The substance is regarded as vitamin A. 
It was obtained from the liver oils of three different 
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species of fish by a process of fractional freezing and 
cold filtration, and the addition of water to a solution « 
in methyl aloohol. The biological assays give about 
ceri i eee The molecular 

T cia, Pone ing was found to be 
294, E SAN Soc r'e formule, , for vitamin A 
requires 286. It was found that extinction measure- 
ments with the spectrophotometer should be made 
e AME WA Cony UH Fue the 


extinction coefficient changes rapidly on standing and 
indications of a new absorption appear, perhaps 
as a result of chemical cha . The combustion 
analyses of the substance gave O = 88-28, H = 10-44, 


whilst Karrer's formula requite OC = 88:84 and 
H = 10-56 per cent. 


Liquid Parahydrogen 

Tux molecular volumes at saturation of liquid 
normal hydrogen and parahydrogen have been deter- . 
mined by R. B. Scott and F. G. Brickwedde (J. 
Research Nat. Bur. of Standards, 19, 287 ; 1987), who 
find that parahydrogen has a higher molecular 
volume, the expansivity being only slightly greater 
than that of normal hydrogen. The change in mole- 
cular volume in passing from orthohydrogen (mole- 
cules rotating) to parahydrogen (molecules not 
rotating) is opposite in direction to the change 
observed with other substances in passing from 
rotating to non-rotating states. An explanation is 

given based on the amall moment of inertia of the 
molecule so that the orientation of the axes 

of the molecules of parah: can have a random 
distribution in the liquid and solid phases, end henoe 
the state of non-rotating parah 18 like that 
at high temperatures in other oes whose 
molecules are rotating. The discuasion involves a 
detailed consideration of the intermolecular forces 
for the two kinds of hydrogen molecule, the 
forces arising from regions of high electron 
in. neighbouring molectles being different. It may 
be mentioned that E. A. Long and O.-L. I. Brown 
(J. Amer. Chem. Soc., 59, 1922; 1987) find no 
essential difference in the p, v, t relations of normal 
and parahydrogen gases at low pressures from the 
boilmg point to 55° K. 


Conductance of Mixtures of Strong Electrolytes 


ALTHOUGH the simple theory of Kohlrausch 
indicates that the electrical conductance of a mixture 
of strong electro. is additively composed of the 
separate ionic mobilities, calculations by Onsager and 
Fuoes based on the modern theory of electrolytes 
indicate that the decrease in velocity of an ion due 
to the field effect is a function of the properties of 
&ll the ions in solution, and a deviation from the 
additive law is to be expected. tel resulta 
found by Bray and Hunt: in 1911 showed good agree- 
ment between observed and calculated values at low , 
concentrations, but at higher concentrations the 
observed mixture effect appeared to be about half 
that calculated. In these experimenta, mixtures of 
hydrochloric acid and sodimm chloride were used. 
K. A. Krieger and M. Kilpatrick (J. Amer. Ohem. 
Soo., 59, 1878 ; 1937) have now investigated mixtures 
of lithium and potassium chlorides. The same result 
is found, namely, that the observed change is about 
half that calculated by Onsager and Fuoes at higher 
concentrations and tends to agree with it at lower 
concentrations. No explanation of the discrepancy 
is offered. : 
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History of Science and Technology 


FOURTH INTERNATIONAL CONGRESS 


HE fourth International Congrese of the History 
of Science and Technology was held in Prague 
on P area 22-27 under the presidency of Prof. 
Quido Vetter. A few days prior to the Co 
Czechoslovakia had been struck a cruel blow by the 
death of the Président-Liberator of the Ozecho- 
slovakian lic, Dr. T. G. A The 
' delegates to the Congreas assembled on the day of 
the funeral, and as was to be expected at such & 
time of national mourning, the Congrees opened 
under a cloud of sadness. The social functions 
previously announced did not take place, but other- 
wise the whole programme of work was completed. 

The conference, which was most successful, was 
attended by about two hundred and fifty members, 
including a distinguished group of Czechoslovakian 
scholars and scientific workers,'as well as by dele- 

tes from -four other countries. Official 

egates had been sent by the Governments of the 
Argentine, Austria, Bulgaria, Great Britam, Italy, 
Latvia, Mexioo, Rumania, Spain, Sweden, Switzer- 
land and the United States, while the ing foreign 
academies of science, scientific societies unjver- 
sities were also represented. The absence of 
representatives from Germany, however, was notice- 
able. 

The meeting coincided with the one hundred and 
fiftieth anniversary of the birth of J. E. Purkyně, 
the famous Cxechoslovak biologist, and tes 
were invited to take part in the international celebra- 
tion and conference which had been arranged by the 

Bociety to commemorate the occasion. A 
visit was also made to the tomb of Purkyné at 
VySebrad. It had previously been recommended to 
the International Academy that the Congress should 
deal with the development of sciences in the eighteenth 
century and in the first half of the nineteenth century, 
while as a second subject the ‘History of Science in 
Instruction" was proposed. 

Tbe opening session of the Congrees was held in 
the well-appomted Purkyně Hall of the Institute of 
Medicine, at the University of Charles IV, under the 

of Prof. Q. Vetter, president of the 

ngres. The del were welcomed on behalf 
,of the Cxechoel Government by Dr. E. 
Franke, Minister of Public Instruction. Prof. Charles 
Singer, who led the British delegation, communicated 
friendly greetings and good wishes from Great Britain 
fie Goes Es ee ee see 
of good will were expressed by several other foreign 

. The ingugural address was then given by 
Prof. Boh. Némeo on the subject ‘From Newton to 
Derwin". 

On the following day an addrees on ‘The Spirit 
of Boienoe.in History” was given by Prof. Singer before 
one of the plenary seesions of the Congress. He 
pointed out that the ultimate aim of the scientific 
mood—as of the other great moods, the religious 
and the artistic—is to i the outer with the 
inner world. He that the scientific mood 
must demand EE of all the other jadgments 
that influence mankind, such as those based on 
fashion, tradition, taste, nationality or class, and 


showed that science is of all studies the most truly 
man-wide, humane and international. 

Prof. G. Loria of Genoa gave an interesting account 
of a study of the geometric tation of values 
in the different epochs in the history of mathematics, 
and indicated the conclusions he had deduced from 
these researches. Dr. Joseph Mayer of Washington 
directed attention to the reasons why the social 
sciences lag behind the physical and biological 
sciences, which have moved forward with re- 
cedented rapidity during the last hundred to Hundred 
and fifty years. He showed that, at any rate in the 
light of the history of science, we can at least under- 
stand why there is so much uncertainty, hesitation and 


apparent misunderstandmg in oon efforts 
to solve social problems. Othe: adimere given 


before the plenary sessions included ‘‘The Biological 
Coamologies of the Nineteenth Century" Prof. 
Otto Grosser, “The Development of Agriculture in 
Crechoslovakia’’ by Dr. F. Lom, “The Beginning of 
Scientific Life among the Rumanians’’ by Prof. 
Valeria Bologa, ‘Purkyně and the Cellular Theory” 
by Prof. F. K. Studnička. 

The work of the Congress iteelf was divided into 
six main sections, namely, (a) general science, (b) 
mathematica, (o) natural science, (d) medicine, 
(e) agriculture, (f) technical science. Approximately 
one and fifty papers, which covered an 


wide of subjecta, were scheduled 
for presentation i discussion ab these meetings. 
A memorial was held on the oocasion of 


one hundred and teth anniversary of the birth 
of J. E. Purkyně, under the of the Purkyně 
Society, in the Pantheon of the ea Museum on 
Ba y, September 25, when representatives of 
universities and scientific societies commemorated 
the genius of that eminent man of science. The 
Minister of Education, Dr. Emil Franke, addressed 
the meeting on behalf of the Ozeohoelovak Govern- 
ment, and Prof. B. Némee gave an appreciation of 
Purkyn$'s work. 

The success of the Congrees was assured by the 
cordial hospitality extended to the delegatee by the 
people of Cxechoslovakia, and by the well-organized 
arrangements made by the committee. The delegates 
were able to visit the many historical and 
monuments with which Prague is so richly endowed, 
and were privileged aleo to inspect the library of the 
monastery of Prémonstrats at Strahov. Excursions 
were also made to Karlstein, Křivoklát, Blatná and 
Btrakonioe. 

A special exhibition of documenta relating to the 
**History of Science in Crechoelovakia" was arranged 
m the Clementimum, and in the National Museum 
by the izing committee with the co-operation 
of the National Museum, the National Library and 
the University, while a catalogue of the exhibits was 
oe prepared for distribution to the members of 

e Congress. An exhibition of documents and personal 
relics relating to J. E. Purkyné was aleo arranged by 
the Purkyně Society. Another exhibition, of modern 
scientific and technical literature in Oxechoslovakia, 
was specially arranged, and attracted much attention. 
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At the opening ceremony of the exhibition in the 
Clementinum, the delegates enjoyed a performanoe 
to ancient Bohemian polyphonous musio by 
the Bohemian madrigaliste conducted by Prof, B. 
Bpidra. This improvised concert deeply impressed 
the visitors, as also did the itions of Rejcha 
and Mozart played in the large hall of the Wallen- 
stem Palace by the Prague brass quintette. The 

ormanoe Weber's “Oberon” m Mp Esdr. 
Theatre, and that of Smetana’s ‘ ig 

in the National Theatre, as well as the concert 
of the Czech Philharmonic. Orchestra ab the 
Ametana Hall conducted by Mr. Rafael Kubelik, 
offered further opportunities for the delegates to 
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become &oquamted with the cultural life of Czecho- 

slovakia. 
Among the resolutions submitted and approved 


at tho final of the Congress was & proposal 
that of science ‘should be included in the 
teaching of secondary. and high schools, and also a 


request for the publication of Isaac Newton's 


An invitation from the Swiss Government to hold 
the next 
and Prof. Arnold Raymond, formerly 
University of Lausanne, was elected . 
invitation from the Brazilian Government to an 


extraordinary congrees in 1988 «was also accepted. 


Overvoltage in Light and Heavy Water 


Y means of the polarographic method with a 

dropping mercury cathode, Prof. J. Heyrovaky, 
in collaboration with Dr. J. Novák, has been able 
to advance knowledge of h overvoltage 
(Coll. Czechoslovak Chem. Com., 9, 207, 278 and 844; 
1987). By this delicate method they were able to 
register significant differences in current voltage 
curves in light and heavy water, with special reference 
to hydrogen overvoltage. They find that in 0-001 N 
hydrochloric acid in water at 20° O. the over- 
voltage differs from that in 09-6 per cant deuterium 
oxide by + 87 millivolts; in 94:6 per oent D,O 
by 68 millivolts ; in 76-5 per cent D,O by 31 mv. 
and in 49-8 cent D,O by 15 mv. At 60? OC. the 
differences with the purest heavy water is + 71 milli- 
volte. The factor b in Tafel’s term, b log 4, is 113 
millivolts at 20? O. in heavy water and 102 in light 
waber. 

The electro-reduction of hydrogen peroxide is 
similarly inhibited in heavy water. On the other hand, 
the electro-reduction of oxygen, and of maleic acid 
in acetic acid solution, and the electro-deposition of 
ee ee 


or at a distinctly mdre positive one than in 
seer The theoretical significance of these 


experimental results is discussed by Prof. Heyrovaky, 
who gives a general theory of hydrogen overvoltage 
which appears to account well for the observed facta. 
He regards the electro-deposition of the isotopic 


hydrions as indifferent, but the evolution of hydrogen, 
including ita molalization, as 5:4 times lees m heavy 
water; 5-4 is the ratio of the ionic products of H,O 
and D,O, and igni that the rate of dissociation 
of water is 5:4 times that of deuterium oxide. The 
molalization takes place through the interaction of 
the deposited hydrogen atoms with the hydrions of 


the solution : 
H + H+ = H+ 
dab ion e ELA ME 


ne +> BT ut (H] + D+ (OssoK, + CgoD 


i + wi? 

(Ky’ + Ky’) + Opyo E4], 
where © is the mean adsorption ooeffioient of the 
freshly formed hydrogen molecules, (H,0, CHop and 
On4,0 denote the molar fractions of the solvent, and 
K, (K,' + K) and K, are the dissociation constanta 
of H,O, HOD and D,O respectively. 

The validity of the equation has been tested by 
substituting calculated quantities of light and heavy 
water, and the observed resulta are in agreement 
with theoretical requirements. 
separation coefficient for the hydrogen isotopes 
S ohcdes Gah lass oraria dpe oe e 
composition of the mixture and on the current density. 
The mean value of 5-4 should increase to 50 in con- 
centrated heavy water and decrease to 2-7 in ordinary 
water. 


Employment of University Graduates 


EAR by year some 15,000 students enter the 
universities of Great Britain. Their intentions, 
hopes and aspirations and those of their parents nd 
other counsellors are almost as various as their 
pedigrees, but they are admitted on the assumption 
that their undergraduate years are to be dedicated 
more or leas to preparation for their life’s work, 
cux bea eee 
extent determined by that ideal. In their careers 

after the completion of their undergraduate courses, 


x 3 


the value of that preparation is tested, and the 
employment of graduates is, obviously, a matter of 
concern not only to them but also to university 
administrators and to the- community as a whole. 
The University Granta Committee in its quin- 
quennial report published last year dealt ab consider- 
able length with problems of student numbers and 

employment. This year the National Union of 
Studente held a Congress at Southampton on April 
1-8, at whioh; ieee these formed the mam subject of 


DECEMBER 11, 1937 E 
discussion, the actual title given to: the Congress 
being “Training for What ?”’ The subject was chosen 
efter a serious and sustained effort on the part of 
the National Union (in association with local unions) 
to elucidate some of these problems.-an effort 
frustrated to some extent by want of ios. 
For the univermty statistician, a student ceases 
to exist from the moment when he ceases to be an 


- active member of the university, and in the absence 


of authentic statistical data, only conjectural, vague 
or partial answers can be obtained to such ions 
as: How many graduates, with what ifications, 
were seeking employment twelve months after leaving 
the university ? H®w many specially prepared for 
certain vocations have accepted employment in other 
flelds ? 

This matter of the lack of official statistics of 
employment of graduates was repeatedly mentioned 
in the University Grants Committee’s report, but 
without any indication that the Committee thought 
anybody ought to do anything about it. The Congress 
report stresses the importance of a comprehensive 
knowledge of the actual facta about graduate employ- 
ment, and takes the view that it is ‘up to’ the univer- 
sities to int themselves with the practical 
reeulte of therr. methods of undergraduate edüosfidn. 
Foremost among the topics dealt with by one of the 
three sections of the Congress, the Commerce and 
Industry section, was "the work and functions of a 
university appointments board", the preasing im- 
portance of which had been emphasized last year by 
the University Grants Committee. The resulta of 
the discussion of this topic were formulated as a 
series of definite recommendations, now published in 
an appendix to the report, including one to the effect 
that every university appomtmenta board should be 
charged with the duty of obtaining information about 
the employment (including unemployment and mis- 
employment) of uu aaa and tabulating it in 
standardized f 


Terk isting (iat fr dis aua af tie DEI, 
of Wales, the matter is somewhat simplified by the 
fact that every graduate is, by virtue of graduation, 
& member of the Guild of Graduates of the University. 
A valuable report by the secretary of the Guild on 
“Graduate Unemployment in Wales", published as 
Appendix D to the report, shows that the 
Guild’s standing committee is a resourceful and 
influential body. The report is based mainly on 
replies to 2,250 questionnaires distributed last 
November. The fact that only 60 per cent were 
answered that something more compelling 
than of a guild is needed. 

Bo much for statistice. The Congress discussions 
ranged over many other important matters, among 
them bemg the prospects of increased employment 
of graduates in primary schools and in the local 
government services. 

As pointed out in an article in The Times Eduoa- 
ad DR Em of September 4 on “Openings for 

the primary schools present a fleld of 
Gaal eel Nit cc d se Lor The 
rapid expansion of staff i ta for secondary 
schools since 1902 has had & most unfortunate result 
as regards the staffing of the elementary schools. The 
idea of attracting recruits for these schools from 
among university graduates was allowed to lapse and 
a cleavage of type between the teachers in the 
elementary and those in the secondary and ‘public’ 
schools became firmly established. The graduates 
who now find their way into elementary schools do 
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so, in general, with reluctance, having failed to 
obtain employment in secondary schools (for which 
their trainmg was designed to fit them) and are liable 
to be regarded with disfavour by their co-workers 
on that account. Some approach towards unification 
of conditions of service in the elementary and 
sccondary SRL suspen slice A eee 
step towards unfortunate state of 
affairs, and one of the rure resolutions proposed 
that the Onslow Committee in ite investigations 
into salary scales should be urged to remedy the 
more glaring i 

The situation is aggravated by the fact that many 
of the studente in the teacher-trainmg departments 
not merely dislike the idea of teaching in elementary 
schools but do not really wish to teach at all. “Many 
of them," says the report, "bad obtained a Board 
of Education grant because it was the only way by 
which they could obtain the benefits of & university 
education, while others had drifted into teaching 
through the absence of any apparent alternative". 
While lamenting this result of the Board’s system 
of granta, affecting both elementary and secondary 
schools, it is well to remember that dissatisfaction 
with one’s work is a complaint by no means peculiar 
to the ing profession—or to the present age 
(Horace satirized it). The Eduoation section of the 
Congress suggested as a remedy ''the institution of a 
greatly ‘Increased number of scholarships or grants 
which, while they would still cater for the needs of 
the poor student, would not bind the holder in 
advance to the pursuit of any particular career”. 

As regards the recruitment of graduates for the 
local government services, it is. perfectly clear that 
local authorities are proof against persuasion in the 
form of impressively worded recommendations sup- 
parted by flawless such as are 
to be fe In the final report of the Royal Com- 
mission on Local Government, the report of the 
Hadow Departmental Committee on Qualifications, 
Recruitment, Training and Promotion of Local 
Government Officers, and the reporta of the University 
Grants Committee. .Mr. Chuter Ede, chairman of 
the Surrey County Council, addreased the Professions 
and Publio Services section of the Congreee on this 
subject. He suggested one-year post-graduate courses 
in the principles and practices of local government, 
and that the universities should agitate for the 
institution of competitive examination for int- 
mente to local government service. Discussion of 
these and other ions led to the adoption of 
resolutions that the N.U.8. should consider co-opera- 
tion with professional associations such as tho 
National Association of Local Government Officers 
and that university authorities should be approached 
iratus acl grasa Mg i, acd the public 
services including courses open to persons y 
in local government service. It had t ired in 
the course of discussion that in London Liver- 
pool time is allowed to local government employees 
for attendance on university courses, and it was 
thought that in the eral adoption of such an 
arrangement was to te found & hopeful line of 
approach to the desired liaison between universities 
and local authorities in relation to appointments. 
Sir Richard Livingstone’s plea, m his address on 
September 6 to Section L of the British Association, 
for adult education of & new type, should help to 
speed such a movement. 

The ever-growing complexity of the modern world 
is continually throwing up new opportunities for the 
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t of trained intelligence. The report takes 
the view that university studenta are too prone to 
ignore all avenues to worthwhile occupations other 
than the beaten paths of teaching, medicine, engineer- 

law, re ene eee cones JE 
ae a “Arta graduates, especially, 
rarely think of any possible occupation other than 
teaching". Buch considerations point to the need 
for more recourse to vocational guidance. A first- 
year course on careers, available for all studente, was 
` advocated in an address by Prof. J. H. Jones of the 
University of Leeds. It should aim at ‘the develop- 
ment of some conception of citizenship and social 
responsibility” and should be given, not by an appoint- 
mente officer but by a number of persons 
in their profeasion and in the life and of a 
university. It should be voluntary, but time should 
be allowed from existing first-year courses to enable 
staden: in RD faulties to attend, The 
recorded its approval of the introduotion of such 
orientation courses coupled with a recommendation 
of vocational guidance by ‘careers masters’ in schools 
and appointments boards in universities, mutually~ 
co-operating. 2 
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The question of limitation of entry into universities 
has an obvious bearing on graduate employmenb.: 
This prickly subject is touched on in the report some- 
TA. ics) eee 


ought to select from among can- 
didates for admission only those capable of a dis- 
tinotively university type of education, "an education 
in which the student ia nob so much taught as pro- 
vided with the tools for the acquisition of knowledge 
and technique", others being referred tg suitable 
institutiong education of & technical 
character. Presumably such a selection would be 
made after a brief probationary period of membership 
in the university. The report recognises that any 
recommendation from a student body that there 
should be any limitation of educational opportunities 
might be open to misconstruction and abuse, and 
suggests, therefore, that the whole matter should be 
inquired into further by a thoroughly competent 
commission. The matter is certainly one'of enormous 
importance, but it is difficult to imagine the desired 
reform being effected without infringing the autonomy 
of the universities. 


, Engineering Progress in the Navy 


office, ‘for a second term, as presi- 
dent of the North-East Coast Institution of 
Engineers and Shipbuilders, Prof. O. J. Hawkes 
delivered an addreas in which he reviewed some 
recent history of the engineering branch of the 
Royal Navy, established by Orders m Council just 
& hundred years ago. He referred in particular to 
the period of his own service, dating from 1900, 
bbc idet et teur accugais gc Me 
large water-tube boilers of the eville type. mall- 
tube Thornycroft boilers had given good resulta in 
H.M.S. Speedy in 1898. The decision in 1894 to install 
Belleville boilers in the 25,000 h.p. cruisers Powerful 
and Terrible was & momentéus one and raised a 
storm of protest. The trials were satisfactory and 
demonstrated the weight-saving advantages, but 
later performance was disappointing, breakdowns 
were frequent and leakage was excessive, thus giving 
point and momentum to the attacks in Parliament 
and Preas. The committee set up to investigate, 
however, confirmed the advantages and greater 
suitability of the water-tube as compared with the 
cylindrical boiler for use in the Navy. Improved 
methods of construction and the installation of 
special machinery in the dockyard enabled the Belle- 
ville boilers to give good service, but owing to 
inherent defecta, icludmg the long water and steam 
course of about 170 ft., some i ity in water 
circulation and the deformation of tubes by local 
heating, it ultimately gave place to more modern 
designs 


In 1904, oil fuel as a supplement to coal was 
sanctioned, and seven years later it was decided that 
all new cruisers and battleships should be designed 
to burn oil only. Although this was a of 
great national importance, it aroused none the 
violent passions associated with the introduction of 
the large-tube water-tube boiler. From the engineer- 


ing point of view and that of the ship as a fighting 
unit, oil firmg has several important advantages over 
hand-fired coal for steam raising. As native sources 
of supply are as yet quite inadequate to meet the 
needs of the Navy even in time of peace, the position 
is a difücult one, but so necessary is it that the 
Admiralty has decided to continue ita use for Bteam 
raising in the Fleet. The production of oil fuel 
from. coal is therefore bei 

Up to 1900 all warships were 
ciprocating steam engines; the T.B.D. Viper was: 
the first to have turbines. There were early difficulties 
in operating turbines at cruising speed and at 
full but these were so far overcome that in 
1905 it was decided that all future warships be fitted 
with turbme machimery and, in that year, the 
Dreadnought, the first turbme-driven battleship, was 
laid down. At first turbines were direct-coupled to 
propeller shafts, but from 1911 gearing was used, 
resulting in increased propulsive efficiency and 
reduced fuel consumption per shaft horse-power. 
The lubrication of multiple-thrust blocks was a oon- 
stent difficulty and the author quotes & case in which, 
at @ certain the flow was reversed and oil from 
the thrust-block wells overflowed from the oil boxes 


by re- 


‘situated 10-12 feet above the shaft. A system of, 
and 


forced lubrication was th devised 
worked without trouble, but the real solution came 
with the invention of the Michell thrust-block, : 
which alone has made present-day shaft loads 
practicable. 

Prof. Hawkes gave figures to show the saving of 
weight and space which has resulted from these and 
other improvemente, the more marked as they are 
accompanied by greater reliability and durability. 
Further advances may be looked for, but it must be 
borne in mind that in naval design there are limite- 
tions which do not apply to land practice. 
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Electrification of the Paris-Orleans and Midi Railways 


PR r read on November 18,by Mr. A. 
Bachellery at a joint meeting of the Institution 


of Electrical with the British Section of 
the Frenth Society of Civil Engineers, shows that 
' considerable progress has been made with the 
electrification of some of the French railways since 
Mr. Bachellery read a previous paper in 1923. At 
that date, only about 15 miles of the Paris-Orléans 
railway was operated electrically, and on the Midi 
railway there wefs three sections operating on 
different and at different pressures. 

In 1934 the two railway systems were formed into 
a single group, the electrification work being under 
common direction. The new permanent way equip- 
menta are now of the 1,500 volt direct current-type. 
The system covers nearly the whole of the mountain 
lne in the Pyrenees, including the two trans- 

routes, where there are gradients of more 
than 1 in 25. Next year, when the lme between 
Tours and Bordeaux has been completed, electric 
locomotives will be able to run without interruption 
from Paris to Irun on the Spanish frontier, a distance 
of about 500 miles. At present electrification covers 
22 per cent of the length of the whole system 
and handles 50 per cent of the traffic. 

In 1936 the consumption of electrical energy for 
the railways was 470 million kilowatt hours, and this 
effected a considerable economy im the use of coal. 
The energy is mainly produced by hydro-electric 
plants belongmg to the railways, but part is drawn 
from steam plants connected with the railways’ high- 
voltage lines. 

In some parta of the line it was necessary to adopt 


electrification, as with coal the attamable speed and 
maximum loads were far too low. It 1s noteworthy 
thatalthoughthe companies have made very successful 
attempts to improve the power and fuel economy 
of its express steam locomotives, the electrification 
still makes steady progress in advance. 

The weight of the fast passenger trains on the 
French railways is going steadily up. They now often 
weigh about 750 tons. This is due to the continued 
increase in the construction of metal coaches and 
the growing demand for comfort. The road transport 
competition has forced them to raise their speed, 
and this implies a large increase in tractive power. 
Whilst the contmuous rating of the most modern 
passenger steam locomotives does not in practice 
exceed 2,500 h.p. at the drawbar, and it is only with 
great difficulty that the average fireman can with- 
stand the strain that this representa, the performance 
of the high-speed electric locomotive is at least 50 per 
cent greater. This easily gives the required accelera- 
tion for heavy passenger trains. 

The average economy of coal on the companies’ 
electrified lines is roughly 670 metric tons per mile 
of route, and this warrants the cost of electrically 
equipping the permanent way. Recent economic and 
social changes have tended to increase operating 
expenses ; but this increase is far leas in the case of 
electrio traction than with steam traction. This is 
due to the fact that whilst the price of coal is steadily 
rising, ne aie ely ee OO 
water-power planta is constant. The 
capital spent on electrification by the Paris-Orléans 
and Midi companies haa proved a good investmant. 


Drilling Mud 


i 
UD-FLUID is now an im t factor in oil- 
fleld development, but although it has actually 
been in use for more than sixty years, comparatively 
little technical literature is available on the subject. 
P. Evans and A. Reid, being senmble of this position, 
and particularly of the essential part now played by 
mud-fluid in rotary drilling, have compiled a paper 
(Trans. Min. and Geol. Inst. India, 32, Deocnber 
1936) which has for its theme the A af tha of the 
Pre of mud-ftuid, ite manufacture and testing. 
wei uide which forms a complete volume, are 
au results of experimental work 
carried out in the Burmah Oil Company's laboratories 
and also & review of literature consulted by that 
Compeny's technical staff during the course of 
research work. 

Mud.-fluid is best prepared by the combined 
methods of jettmg and churning, and should be 
manufactured at & central plant to facilitate distri- 
bution where there are many rotary wells. Recon- 
ditioning of used mud by means of de-gaesing and 
de-sanding is egeential, especially where the cost of 
new mud is high; this can sometimes be done by 
chemical methods, though mechanical means are 
more usually employed. Above all, mud-fluid should 
be adequately and regularly tested. Specific gravity 
oan be controlled by varying the proportions of solid 


and liquid. Viscosity should be determined, and in 
80 doing both ‘yield value’ and ‘mobility’ taken into 
consideration, as the flow of drillmg mud is not 
similar to that of & simple liquid such as water. 
Specially designed viscometers are suggested for 
determination of this function. As the mud has to 
flow at high speed m a very restricted the 
pressure needed to pump it through the circulating 
system of the well is portionately high, and lines 
are indicated on which it might be possible to relate 
physical properties of the mud to pressures required 
for ping them. 

ixotropy has also to be taken into account in 
assessing the value and efficiency of mud-fluid. This 
is a property which causes certain muds to set to a 
jelly-like mass, but to return to a mobile liquid when 
agitated. The change from liquid to jelly and vice 
versa may be repeated almost indefinitely. Vi i 
measurement of thixotropic substances is compli 
as viscosity Increases or decreases according to. 
whether the mud is agitated or disturbed. 

Various other ies of mud-ftuid are discussed 
and the whole work liberally illustrated by graphical 
and other results. The book serves admirably to 
show the present state of knowledge of this somewhat 
obecure subject, and to indicate the lines on whioh 
future research could most profitably be undertaken. 
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Science News a Century Ago 


The Royal Geographical Society 

THH mee of the Royal Geographical Society 
held on 11, 1887, was devoted to communi- 
cations relative to Australia, Captain Maconochie 
had sent a paper “On the Soil and on the Natives, 
at Port Philip"; the Chief Justice, Sir John Jeficott, 
in a letter to Sir John Barrow, had decribed the 
site chosen for the City of Adelaide, and Oaptam 
Vetch spoke “On the Political Geo y and 
Geographical Nomenclature of Australia”. 
nomenclature, he said, “This is a branch of geography 
usually left to chance or caprice; and it will not 
be easy to find any department so left, which has 
been more abused. Good taste, and even common 
sense, is concerned in rescuing Australia from & 
barbarous and nonsensical catalogue of names which 
nothing but a positive necessity should tolerate. 
Whenever native names exist, when these names 
may have existed for ages, it appears something like 
sacrilege to disturb or change them; such names, 
too, are generally significant, and often contain in 
themselves useful information aa to the migration 
of the human race, and the former connexion which 
existed between tribes, now far seperate." 


Outburst of 1 Argus Observed by Herschel 

“TOWARDS the close of his residence at Feldhausen 
[Sir John] Herschel was fortunate enough to witness 
one of those singular changes in the aspect of the 
firmament which ‘occasionally challenge the attention 
even of the incurious, and excite the deepest wonder 
of the philosophical observer. Immersed apparently 
in the nebula is & large star denominated 
7 Argis. Halley visited St. Helena in 1677, 
it seemed of the fourth magnitude; but Lacaille in 
the middle of the following century, and others after 
him, classed it as of the second. . . . Herschel, on 
his arrival at Feldhausen, registered the ster as a 
bright second, and had no suspicion of its unusual 
character until December 16, 1837, when he 
perceived it with ite light almost tripled. It then 
far outehone Regel in Orion, and on the 2nd of 
January foll it very nearly matched a Centauri. 
From that date it declined ; but a second and even 


brighter maximum occurred in 1843, when 
Maclear, then director of the Cape Observatory, saw 
it-blaxe out with a splendour ing that of 


Sirius. In 1868 it had sunk below the fifth magnitude, 
and in 1869 was barely visible to the naked eye. . . . 
There is edme reason to believe that its variations 
are included in a cycle of about seventy years . __ 
(A. M. Clerke’s “Popular History of Astronomy.’ 


The Collége de France 
- — Ix its column of Weekly Gossip, the Athenarum of 
. December 16 had the following note: ‘ “The French 
Government’, says & distinguished foreigner, by way 
of comment, on our correspondent’s letter last week, 
* Has resolved to create three new professorships at 
Sr OE ee tend tbe: os Ga death 
‘or it has been found that since the death 
Ee Gaede Be paat estautalonont tn fuscitidehe to 
fully record the progress of the science ; and another 
for the Coptio and hica, the professorship 
formerly held by Champollion being devoted to 
general antiquities. The Constitution of the Oollége 
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de France (he observes) does not at all resemble our 
universities : ite object is not to teach the elementa: 
of knowledge, but to progress with ita advance, 
and to inform the -informed. It is a noble 
institution, which we owe to Francis I. There is no 
similar institution in the world, that I am aware of ; 
it is open to the publie, in the moat enlarged sense of 
the words; there is no payment required, no sub- 
scription, no obedience to authority, no registration— . 
the doors are always open, and all persons, male and 
female, may there enter and obtain owledge. 
Cuvier’s lectures were always attended many 
ladies of distinguished rank; and even the lectures 
of Abel Rémusat, on Chinese diterature, were for 
Tem senden ay A T o Ta De ee 

k serve as & veil, for the strangeness of the thing 
excited some surprise and ocurioeity'."' 





University Events 


CaxBRIDGR.—Prof. E. Cartan, of the University of 
Paris, has been appointed Rouse Ball leoturer for the 
year 1087—88. 

The Treasurer has received through the Professor 
of Zoology a gift of £500 for the Experimental Zoology 
Fund from a benefactor who wishes to remam 
anonymous. His gifts to the Fund now amount to 
£1,800, and he has intimated that he hopes to oon- 
tinue his of the fund. 

Prof, M. Biegbahn, of Stockholm, has been appointed 
Scott lecturer for the year 1988—39. 

It is proposed, that Dr. W. H. Thorpe and Dr. 
A. D. Imma, of Ohrist's College, be appóinted delegates 
1o tko Intentions! Congress for Btorolony o bo 
beld in Berlin on August 15—20, 1988. 

H. C. Gilson, of Trinity College, Dr. F. S. J. Hollick, 
of Bt. John's College, J. W. 8. Pringle, of King’s 
College, and Dr. S. Smith, of 8t. Catharine's College, 
have been appointed University demonstrators in 


xoology. 

The Royal Astronomical Society has appointed 
Prof. 8. Chapman, of Trinity Coll iri Senso 
of mathematics in the Imperial ‘Cotloge 
and Technology, London, to be. a Werde a ate 
Committee for Geodesy and Geophysics. 

It is recommended that the stipend of the Cavendish 
professor be £1,400, and that he be paid £200 a year, 
non-pensionable, for administration as head of the 
Department of Physics. 


Lowpon.—The title of emeritus professor of. 
anatomy in the University has been conferred on ` 
Prof. Thomas Yeatea on his retirement from the 
8. A. Courtauld chair of anatomy at the Middlesex 
Hoepitel Medical School. 


Oxromp.—Dr. J. V. Harrison has been elected 
University lecturer and demonstrator in geology. 

An inquiry by the University as to the number of | 
students’ in receipt of financial assistance from 
sources other than relations and friends in the year 
1936-37 was recently completed. Out of a total of 
4,920 students, 2,646,—+that is nearly 54 per oent— 
were in ipt of assistance. School exhibitions 
(915), local education suthorities’ grante (862), open 
scholarships (602), open exhibitions indien: and grania 


.from oolleges (820) were the principal forms 


emoluments. 
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Societies and Academies 
Edinburgh 
Royal Society of Edinburgh, November 8. 

F. A. E. CENw : The sex ratio in the domestic 
fowl and its bearing upon the serx-linked lethal 
theory of differential mortality. Among 2,216,051 
live-born chicks the percentage of males was 51°38 + 
0-08. Among 8,565 dead in shell the percentage of 

males was 51:08+0-54. These figures do not 
the sex*linked lethal theory. There are si 
dtu m Eo dandas et ceti oF ifr 
‘breeds’ and this fact probably explains the differences 
in the sex ratio reported by different investigators. 

N. GarPIw: Factors affecting hatching weight of 
chickens. Analysis of data show that chicken hatching 
weight, egg weight, percentage hatching weight of 
egg weight, and hatehability, tend to decrease as egg 

on increases. When iy aig ke activity 


RAE egg' weight, hatching weight, and per- 
centage hatching weight of egg weight. 

F. A. E. Camy and 8. 8. Munro: Gynandro- 
morphism and lateral in birds. Three 
new cases of gynandromorphism and five of simple 
lateral asyrometry are recorded. Critical examination 
of all indicates that autosomal elimination is 
responsible for oe asymmetry, and sutosomal 
non-disjunction for gynandromorphism and pro- 
nounced lateral size asymmetry in the XY or female 
type, and for pronounced lateral size asymmetry 
only in the XX or male type. 


Paris 
Academy of Sciences, October 26 (C.R., 205, 697-760). 
Jurzs Dracom : The reduction of the general equa- 
tion of Riccati. 
Pavut Dosu. and Mus. Louisa DUBBEL- 
Jacorm : The algebraic properties of the relations 
of equivalence. 


ALNIANDEE WzrxgrEIN: The spectrum of the, 


equation of the vibrations of framed plates. 

MmxaAnmu BourrruR: A calculus of variation for 
& family of univalent functions. 

FERNAND AIMOND: Some properties of surfaces 
deduced from their mechanical significations. 

ALMIANDRE FAvRE: Study of the Toussamt- 
Carafoli hydrodynamic tunnel with the view of 
obtaining bidimensional movements. Flow without 
circulation. 

Rosmer Sunme: The definition of unitary 
coefficients and of the polars of the complete sero- 
plane. 

JEAN Doray: Remarks on the diffusion of light 
in the Milky Way. 

Hewat Minturn : The determination of the distance 
of the centre of the Milky Way and the constants of 
the galactic rotation by means of the open clusters. 

Emm Suvis: The theory of stellar radiation. 

Jan Lour DzmzsroucHES: The equivalence group 
of a deductive theory. 

Joemeu Berumwop: Study of the discharge of a 
condenser through a gas tube. 
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MARONL LNKAROHANDS and WALTHER JUDA: Con. 
cerning the phenomena of electrolytic overvoltage. 

Praggm Gmwsr: Sodium hydrogen arsenate, 
NaH,As0Q, and ita hydrates. 

GmonRaEs ARRAGOW: The structure of two pent- 
acetyisorbosides. 

Mua. YvoxNsS KHoUvviNH and YOSHINORI TOMODA : 
Tagatose and methyltagatoside. 

ANDRÁ Want and Vrorog LrvovsoHi: The di- 
methyloxindoles. 

CHARLES DUFRAIBSN and Jaan HOUPILLAET: Re- 
searches on the dissociable organic oxides. The 


hydrogenation of the photoxidee. The resulta of the 
hydrogenation of naphthacene, henyinaphtha- 
cene (rubrene), anthracene and henylanthra- 


cene, with Raney nickel as catalyst, are given, and 
their meaning discussed. 

PauL Riov, GÁRARD Daronmm and HonRMIBDAS 
Gawumurx: The distribution of manganese and iron 
in the conifera of Quebec province. Analyses are 
given of various organs of six jes of conifers. 
In all species, the leaves have the proportion 
of manganese, and an increase in the amount of 
manganese is accompanied by a reduction in the 
amount of iron. 

AURNLIO QUINTANILHA : Contribution to the 
genetic study of Buller’s phenomenon. 

'JuLES' ÁALqUINR and Murs. ANDRÁE MrOHAUI:: 
The oeleium/phoephorus ratio in the cutaneous 
tissue and in the blood of the rabbit in the course 
of growth. 

VicrOR PLouvime : Researches on the stabiliza- 
tion of some planta giving hydrocyanic acid. 

CHARLES JOvNUX and Jman Gmorgars Bane: 
Researches on the evolution of the cestodes of 
Gallina 


Srivan NriooLAU : The genesis of the inclusions 
produced by ultra-virus in general and by the herpetic 
virus im particular. 

ANDES Lworr and Histaxs Dus: Thiazol, a 


growth factor for the flagellates Polytoma caudatum 
and Chilomonas paramoosum. 


Cape Town 
Royal Society of South Africa, October 20. 


W. E. Isaso: Evolution of a growth inhibiting 
emanation from ripening peaches and plums. Air 
passed over certain varieties of ripening peaches and 
plums was found to exercise a marked effect on 
seedlings of the broad bean (Vicia Faba), sunflower 
(Helianthus annes), and the Canadian wonder bean 
(Phaseolus vulgaris) and also on sprouting potatoes. 
The O&nadign wonder bean was used for most of the 
experiments. The effects were: retardation of 
growth in length, increased growth in thickness due 
primarily to. an increase in the size of the cortical 
cells, decrease of total amount of growth and changed 
reaction to gravity. Quantitative evidence was 
obtamed of decrease in total- amount of growth. 
Evidence is presented for regarding ethylene, evolved 
in very small amounts, as the effective , growth 
inhibitor. 

J. L. B. SWITTE : A new gobioid fish from South 
Africa. 

I. Dowww: A note on the distribution of chemical 
erapoynde: in the Tuner nnd outer: portions” ofthe 
flesh of the Kelsey plum.. : 
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W. Puan: Complex fluorides of gallium and some 
_ heavy metals. : 
F.G.OAwBTON: (1) The development of teeth in the 
r&dul& of fresh water Mollusca. There is & rapid 
increase in the number of teeth of fresh water 
MA EU A Ue 
animal hatches out. Tricuspid teeth m each row are 
added to from the margmals whose cusps coalesce as 
the animal grows. Fresh water species possess broad 
rows of teeth but not so many as some lagoon and 
land species. The stoutest teeth are those which 
are exposed to most use. Some increase in size of 
individual teeth may be expected durmg the first 
few months of the animal’s existence. The best 
illustrations of typical teeth of the various fresh- 
water molluscs are obtained by 
lucida models. (2) South African trematodes 
with forked tails the life-cycle of which is at present 
unknown. It is conmdered important to discover 
the life-cycle of furoooeroous oercaris if the various 
forms are to be recognized. Difficulty is experienced 
m the differential staining of ocercarin. Notes are 
given on some South African oercarim. . 

Joms Hmwrrr: Descriptions of new forms of the 
genus Acontias Linn. Five new subspecies are de- 
scribed, preceded by an introductory account dealing 
with the forms ooctrring in Africa and their distribu- 
tion. 

W. J. CoeemwHaamN : Sulphur as a factor in the 
corrosion of iron and steel structures in the sea. 
(2) Sulphides in bottom muds of certain harbours 
ian In a previous paper, reference was made 
to the occurrence of ferrous sulphide m the corrosion 
product on the surface of iron and steel vessels and 
structures when immersed for period in sea-wator. 
In all cases of bottom muds, except open roadsteads, 
ferrous sulphide was present in the bottom muds in 
comparatively higher concentration than that of 
. marine muds on the floor of the ocean. The origm 
of the ferrous -sulphide in bottom muds has been 
investigated and is of bacterial origin, that is, (a) 
from decomposition products of waste in harbours, 
and (b) by the reduction of sulphates in sea-water. 
Ferrous sulphide under certain conditions is oxidized 
to ferric oxide and elementary sulphur. The latter 
rapidly combines with exposed iron ( (in iron and steel 
structures) and rapid corrosion of the structures 
ensues. 


; : Moscow 
Academy of Sciences (O.R., 16, No. 8, 1987). 


I. M. VixoanADow : Some new problems of the 
theory of primes. 

B. SAnrvkov: (l) The solution of the integral 
equation of N. Moiseeiev in the theory of the non- 
regularized geoid figure. (2) The quasi-Stokes form 
of the integral n of N. Moiæeiev for the non- 
regularized geoi 

M. Ksrpvà and M. LíAvgENTINV: The uniqueness 
of solution of the Neumann problem. 

B. Fvams: The group of analytiod move- 
mente of invariant geometry with peeudoconformal 
images. 

L. V. KAwTOROVIÓ : The moment problem for a 
finite interval. (A correction to the note published 
in C.R., 14, No. 9, p. 581; 1937.) 

L. MagxABADEN: Fundamental problems of the 
theory of elasticity in two dimensions, for contours 


with angular points. 
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I. N. Vaoova: A complex representation of the 
general solution of equations of the stationary flat 
problem of the elasticity theory. 

V. A. GAVBHILNNKO: Additional considerations 
regarding the distribution of velocities in turbulent 
uniform flow? 

V. KurBADZH: The théory of electromagnetio 
fluctuations in an even non-homogeneous field. 

N. K. Mmrarn: The determination of plummet 
deflections from the anomalies in the horizontal 
gradient of gravity. - 

A. I. Kummwoov: Fundamental regularities in-the 
distribution of the dendrophilous ee fauna 
(Macrolepidoptera) in the Ussuri p 

B. A. ZumNxovió: Weighing whales. 

E. ANDREJEVA : Oemifloabion of the skeleton of the 
extremities in embryos of the Kirghixian fat-tail 
aheep. 

A. A. Tspawiyava: Development of the hairy 
covering in the Kirghizian fat-tail sheep. 





Forthcoming Events 
[Meetings marked with an asterisk are open to the publio.] 
Monday, December 13 
ROYAL GEOGRAPHICAL Boonerv, at 8.80.—F. 8. Chapman : 
"Lhasa in 19387". 
Wednesday, December 15. 
GronoaidAL Soommry or Lowpox.—Prof. R. M. Field: 
“Geophysical Exploration of Ocean Basins”. 
Thursday, December 16 


ROYAL COLLEGA or SURGEONS or ENGLAND, ab 5.—Sir 
Charles I n, E.R.8.: “Jean Fernel and 
Astrology" (Thomas Vicary Lecture (2) ). 


bestrrvurionw oF ELBOTRIOAL Examens, at 6.—General 
Discussion on ‘Electrical i 


ee i ao 


Friday, December 17 
IxsrrruriOX or OmmuicAL Exons (at the Institution 


of Civil Engineers), at 0.50.—Dr. R. E. Blade: “The 
Development of Drying" (Annual Publio Lec- 
ture).* 


4 


Appointments Vacant 


Arriano. are lnvitod. Jor ee blowing Appolnimenta; On pr 
before the dates mentioned : 


LEOTUXER In HLBOTRICAL MXGINMNERINO AND MA'THEMATIOS in the 
Aston Technical Whitehead : Road, 6—The 
Principal (December 

LBOTURER IK ghey rekon veer rig the e o7 
Technology, Aré and Oommeroe— Chief Education Officer, Otty 
Education Office, Oxford ord (December 20 

JUNIOR EOONONXIETS to the Ministry of eure Ana: aa 
10 Whitehall Place, 8.W.1—-The Secretary 

LEOTURER Dr CKEXINTAY in the Rotherham College of Teohnology 
and Art Tbe Director of Bducatacn, Eduoataon Ofüoce, Rotherham. 


SATURDAY, DECEMBER 18, 1937 





Australias Burden 


N the early years of the twentieth century, it 
was generally acoepted—in fact it had almost 
come to be regarded as axiomatio—that the 'baok- 
ward’ races must inevitebly die out. The white 
man’s burden—to civilize the savage—was being 
discharged in a procees of elimination. Now, 
however, owing in part to a stern check on the 
more questionable ‘advantages’ of civilization, in 
part to what may be termed compendiously the 
anthropological approach in methods of adminis- 
tration, there are populations, comparatively 
speaking extensive, of which the numbers are more 
or lees decisively increasing. The peoples of the 
greater part of Africa are an instance in point, 
while even the Indians of North Amerioa, for long 
quoted as a tragic example of degeneration and 
decay, seam to have entered definitely on the 
upward grade. Hvidence from many quarters 
affords no uncertain indication, not merely that 
degeneration and extinction are by no means 
inevitable concomitante of the spread of white 
civilization to the remoter parts of the world, but 
also that under regulation of cultural contact and 
with such a degree of provision of medical attention 
as civilization normally brings in ite train, native 
communities may retain, or even actually improve, 
their level in the matter of population, both in 
respect of absolute numbers and of relative morease. 
In these circumstances it is, to say the least, 
-remarkable that pessimism should still govern the 
outlook on the problem of the Australian aborigines. 
We are told of “‘tribes dying on their feet” ; while 
& recent writer closes a review of the history and 
present condition of the Australian blaokfellow in 
relation to white civilization by saying : 
“As & good Australian I deplore that we must 


confees failure in dealing with our native races. 
We have studied them as museum specimens are 


studied, we have had humanitarian ions for 
their betterment, but we have utterly failed to 
keep them alive. Some outside advioe is needed, 
or in a few years, a very few years, there will be 
none of these unique stone age people left—they 
will have gone the way of the vanished Tas- 
manians, the way of death.” (R. H. Croll, ‘Wide 
Horizons", Sydney, 1937, p. 148.) 


It cannot be denied, even when every allowance 
is made for the difference in theological and socio- 
political outlook of an earlier day, that the record 
of Australian civilization in relation to the 
aborigines is bad. It has been estimated that 
when white settlement first took place in Australia, 
the native races numbered three hundred thousand. 
It is quite possible that this figure is too high ; 
but it is generally agreed that & little over a 
hundred years ago they numbered at least one 
hundred and fifty thousand. Now, a favourable 
computation places them at about seventy 
thousand; and it is probable that the true figure 
is nearer sixty thousand. One estimate is as low 
as forty thousand. 

Impressive as are these figures, they gain in 
significance when viewed in relation to the desola- 
tion of the abandoned occupation sites on former 
aboriginal lands, and when interpreted in terms of 
the complete extermination of those tribes of 
south-eastern Australia which a little more than a 
generation ago afforded the anthropologist the 
evidence, now priceless, of the most primitive form 
of human society then known among living races— 
evidence which would be of inestimable value could 
it now be tested in the field in the light of modern 
methods of inquiry. 

All this, however, belongs to the past; and it 
little profits to recall it, except in so far as it is a 
meesure of Australia’s debt to the aborigines, and 
to stress the necessity of a change of heart towards 
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present conditions, while pointing the way to 
measures of adjustment in the future. Not indeed 
that it is intended to suggest here that the 
Australian people is callous in ite attitude towards 
the blackfellow. . There is a growing recognition 
among individuals that the case of the aborigmal 
demands a ‘fair deal’; and on more than one 
occasion a wave of public indignation has de- 
manded that his rights should be respected 
and that he should be adequately protected 
from the effects and encroachments of white 
civilization. . 

Some years ago, not long after the Great War, 
the late Dr. Herbert Basedow, while on a acientific 
expedition to Central Australia, was aroused to 
indignation by conditions among the aborigines ; 
and on his return to Adelaide, he stimulated public 
feeling to a degree which forced the Government 
to add a large tract of land to the aboriginal 
reserves in the centre of the continent to provide 
them with land adequate for the subsistence of 
tribes still living at the food-gathering and primi- 
tive hunting stages of social development. 

Further—a fact to which too little recognition 
has been given in recent discussion—under all the 
Governments which are responsible for aboriginal 
administration, legislative measures have been 
taken for the official protection of the aborigines. 
The policy of the Queensland Government, as hes 
been pointed out by the Agent-General in London 
(The Times, December 2), aims at the protection 
and elevation of tribalized and  detribalired 
aborigines alike, the provision of medical attention, 
and—a most important function—the care of the 
cross-bred of superior type. Western Australia is 
taking measures to carry out the recommendations 
of the Royal Commissioner, to whose report 
reference was made in these columns at the time 
of its publication (see NATURE, 135, 798; 1935); 
while the Federal Government, in addition to ite 
existing regulations for aboriginal protection, has 
recently appointed, in response to public opinion, 
an anthropologist as Protector of Aborigines. 

Nor must the efforts of the missionary organiza- 
tions be overlooked. They have done, and continue 
to do, excellent work, which is officially recognized 
as part of the organization for dealing with the 
aboriginal. Unfortunately, in consequence of 
conditions over which the missions have no con- 
trol, their efforts in the long run add little towards 
the solution of the problem. 

If, then, it may be asked, both Government 
policy and public opinion are prepared to help the 
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aborigines, how does it come about that all efforts 
are of no avail ? Is it really the case that the race: 
must inevitably die out, or is there perhaps some 
justification for the grave indictment of the 
Governmerft and people of Australia by Prof. 
F. Wood-Jones and others! Prof. Wood-Jonea 
in his valedictory addrees to the Victorian Anthro- 
pological Society, on leaving Australia for Man- 
chester, it will be noted, returns to a chamge which 
he made some years ago before the Australasian 
Association for the Advancemént of Science. It 
is to be judged from the report of his address which 
has been published in England that he is of the 
opinion that, in the interval, nothing of any avail 
has been done to remedy the evils to which he 
formerly directed attention. 

Setting aside the question whether the extinction 
of the race is inevitable from inherent causes as 
too large for discussion here, it may perhaps be 
said that among the many factors operative in 
present conditions and affecting the future, two 
stand out. Of these one is the character, mentality 
and traditions of the aboriginals themselves, the 
other the general approach of the Australian 
Governments and still more of the people to the 
problem. ` 

As regards the aboriginal, it has to be remem- 
bered that the race belongs to a very primitive 
stock, cut off from communication with the rest 
of the world at & very early stage of racial distribu- 
tion, that it lives in an arid and diffioult country 
where mode of life for hundreds of years, possibly 
thousands, has been adjusted with extreme nicety 
in equilibrium with environmental conditions. 
Upon this state of equilibrium an advanced 
civilization has impinged suddenly to throw it out 
of gear. Only under & prolonged period of tutelage 
will the aboriginal be able to adapt himself to 
changed conditions and new methods of gaining & 
livelihood. That he will be able to do so ultimately, 
his character and abilities, as now understood, 
afford assurance ; but it must be a form of liveli- 
hood which so far as posaible should be in harmony 
with his tradition, aptitudes and mentality. That 
he is not incapable of such training has been : 
shown by the work which has been done by the 
missions. It is the duty of the Government by 
patient inquiry and expert investigation to deter- 
mine on what lines he can be trained to take his 
part in the future development of Australia—not 
as a museum piece, but as an integral part of the 
community. In the meantime, the provision of 
land for reserves and of medical attention have 
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been rendered frustrate by the nomadic tendencies 
"of the tribes, their inclination to drift to centres 
of white civilization and their mistrust of the white 
man’s ‘medicine’. To remove these difficulties in 
the way of protection should be the task of a 
sympathetic system of administration. 

Secondly, the Australian people cannot be 
absolved from blame. Outbursta of popular 
indignatfbn at the treatment meted out to the 
aborigines are of little avail, even when followed 
by legislation, if they do not also give rise to a 
sense of responsibility, constantly vigilant to see 
that regulations are properly carried out and that 
abuses are promptly eliminated. When the addi- 
tion was made to the aboriginal reserves in central 
Australia to which reference has been made above, 
it was laid down that no prospecting for minerals 
would be allowed. Yet within two years, oon- 
cessions for this purpose were being sought, and 
it was alleged at the time that the principal agent 
in the matter was one who had been most active 
in the agitation for securing the allocation of the 
reserve. Other encroachments on the reserves 
have been tolerated. Again, it is generally accepted 
that it is undesirable that police officers should be 
asked to undertake protection duties ; yet in many 
instances the protectors are still policemen or 
officiala whose other duties do not allow them to 
perform their function as protectors with efficiency. 

It has been suggested that proteotion of the 
aborigines is a duty which should be and oould 
best be undertaken by the Federal Government. 
.Many hold this view. It is a matter that must be 
judged by the Australians themselves; but ib 
would seem that, provided oo-operation and unity 
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of policy can be secured as between the States, 
local interest might well serve as a nucleus of 
that strong and steady public opinion, at present 
lacking, which is easential to ensure that pro- 
teotive legislation is not only carefully framed, 
but algo effectively put into operation. 

It must seem to those who have had the ad- 
vantage of examining successful systems of 
administration of native affairs elsewhere, that for 
the application of modern methods of native con- 
trol, now accepted as essential for the well-being 
and future advancement of native races, the urgent 
need of Australia is a specially trained and efficient 
service of officers acting as protectors of the 
aborigines. Reference has been made in this 
discussion to the administration by the Australian 
Government of the native affairs of New Guinea 
and Papua. It is true that conditions there are 
very different from those of Australia; but they 
do at least afford this leagon, that for dealing with 
backward peoples with success it is essential that 
there should be sympathy and understanding, and 
that these qualities can be shown best by officers 
who are trained in the methods of anthropology. 
They need not be anthropologista in the special 
sense, but they should be trained to a degree that 
will ensure that they understand the oustoms and 
mentality of the people whom they have to control, 
and oan deal with them with understanding. The 
oost of such a service in Australia—heavy as it 
will be—should weigh as nothing by the side of 
Australia’s reputation for fair dealing, and possibly 
too as against the preservation of a people who 
one day may find a fitting place in the promotion 
of Australia’s prosperity. 


Land for the People 


The Hill Lands of Britain : 

Development or Decay? By R. G. Stepledon. 
Pp. 138. (London: Faber and Faber, Ltd., 1937.) 
68. net. 


S OP ENB AUER, in one of his discerning 
moods, divided &uthors into three classes : 
those who write without thinking—the most 
numerous ; those who think as they write; and 
those who have thought before they write—they 
are rare. There is no doubt of the class to which 
the author of “The Hill Lands of Britain” belongs ; 
in fact, he has thought so much, done so much, 
and has so much to say, that out of very exuberance 


of spirit he sometimes forgets that language, like 
a living thing, has structure as well aa function. 


His few lapses in this direction have prompted 
& well-known literary critic to pillory him for not 
being “an elegant, an easy, or a lucid writer”. 
The indictment is far too sweeping: the author's 
meaning is never in doubt, his message rings clear 
and true. 

Probably few of us realize how much of the green 
and pleasant land of Britain is sheer waste from 
the utilitarian point of view. Prof. Stapledon 
estimates that there are about 18 million acres of 
land, situated above 700 ft., covering not far short 
of one third of the land surface of Great Britain, 
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which produce little or nothing for supplying the 
needs, material or recreative, of our people. He 
describes these depopulated upland areas and 
indicates how and why they should be mobilized 
for national service. On some future occasion, we 
hope that he will write a companion volume on 
the reclamation and improvement of the thousands 
of acres of derelict and semi-derelict land that 
now disfigure the lowland countryside. 

Agrioulturally, the productivity of our hill lands, 
and of much land officially designated as ‘rough- 
graxings’, could be greatly improved by fairly 
simple means. Briefly, the necessary operations 
consist in breaking up the matted surface with 
tractor-drawn plough or cultivator, applying lime 
and phosphate, and, where economically possible, 
sowing suitable grass seeds together with plenty 
of wild white clover. This is not theory; the 
author and his co-workers at Aberystwyth have 
shown how it can be done on the uplands vested 
in the Cahn Hill-Improvement Scheme. To main- 
tain and improve the fertility of farmed hill land, 
the fields should be kept under sown grasses for 
& period of two to six years; more use should be 
made of cattle for grazing, and crope like oats, 
kale, hardy green turnips, rape and Italian rye- 
grass should be grown for providing winter ‘keep’. 

It is not suggested that all the 18 million acres 
are immediately improvable, but about 25 per 
cent is; and the oost should not be unbearable. 
About £5 million a year should suffice for purchase 
and development of this land in the early years of 
a twenty-five year programme, and revenue would 
soon -come in as rentals and taxation; for the 
author has come reluctantly to the conclusion that 
successful exploitation of the uplands for the 
national good can be achieved only through State 
ownership. The State would also benefit from the 
large amount of employment the scheme would 
give, and from the substantial addition that would 
be made to our supplies of home-grown food. 
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It must not, however, be thought that Prof. 
Stapledon’s plans and ideas are confined to agri- ` 
cultural improvement and intensification. He has 
a great deal to say about populating our derelict 
upland districts, and providing urban dwellers 
with facilities for visiting and staying in them ; 
about roads, tracks and transport, regional 
planning and education of the ‘whole man’. In 
the last two chapters particularly, “The Non- 
Material Needs of the Nation” and ‘Dangers 
Inherent in Planning", he lets hjmself go, and gives 
us what almost amounts to a philosophy of right 
living (savoir vivre). For executing his plans, he 
does not look to the ‘pure’ scientist, with his 
nose impinging on the test-tube and his eye 
glued to the microscope, but rather to the scientific- 
ally educated man, like the engineer, who besides 
knowing how to turn knowledge into action, has 
rubbed shoulders with his fellow-men, and learnt 
to assess their faults and foibles as well as their 
virtues and capabilities. Nor can the author 
contemplate a multiplicity of administrative 
authorities, such as are now 80 common ; he would 
absorb them into one supreme ad hoc authority, 
composed entirely of experta, like social biologist, 
agriculturists, foresters, engineers, surveyors, and 
psychologists. Although the last word would be 
with Parliament, all plans and administration 
would be carried out by experte on a wide regional 
basis. Excessive standardization would have to 
be avoided at all costa; development and happi- 
neas of the mdividual would be the supreme end. 

‘The Hill Lands of Britain” covers essentially 
the same ground as that of the author’s larger 
work, ‘The Land: Now and To-morrow” (see 
Natura, 137, 923; 1936), which it supplements 
and to some extent revises. There are many good 
things in it which have not been mentioned, but 
enough has been written to indicate that it repre- 
sents a valuable epitome—ascientific, practical, fall of 


common sense and of uncommon vision. E. H. T 


The Cathode Ray Tube 


(1) The Low Voltage Cathode Ray Tube: 

and ita Applications. By G. Parr. Pp.x+177+6 
plates. (London: Chapman and Hall, Ltd., 1937.) 
10s. 6d. net. . 

(a) Television Cyclopaedia 

By Alfred T. Witte. Pp. 161. (London: Ohapman 
and Hall, Ltd., 1937.) 7s. 6d. net. 


HE use of the cathode ray tube for television 
reproduction was suggested by A. A. Campbell 
Swinton so early as 1908, and although many 


alternative schemes were explored in the succeed- 
ing twenty-nine years, the suggestion has borne ' 
fruit in ite application to the present public tele- 
vision service in Great Britain. This remarkable 
stride in the development of radio communication 
has been made possible by the detailed technical 
improvement of the cathode ray tube, first as a 
laboratory tool and finally as & pioture-reproducing 
device for use in the hands of the general publio. 

(1) The book by Mr. G. Parr deals with the 
sealed-off type of cathode ray tube operating at 
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accelerating potentials up to 3,000 volte. The 
* fundamental principles of cathode ray tubes, both 

of the gas-focused and high vacuum types, are 

discussed, and the manner in which they may 

be operated to demonstrate their properties and 

performance is described. Two chapters are de- 

voted to the various types of time base which 
* may be utilized to delineate the wave-form pictures 
on the screen. of the tube, and various engineering 
and industrial applications of the cathode ray 
tube are described. A concluding chapter outlines 
the manner in whYch the tube is applied to repro- 
duce the television picture by the two principal 
methods which have been developed in Great 
Britain. 

The book forms a very useful summary of the 
present stage of the development of the cathode 
ray tube, and its bibliography of some four 
hundred references should prove useful to those 
who wish to delve deeper into the subject. 

(2) Since the subject of television involves & 


The New 


Recent Advances in Cytology 
By Dr. O. D. Darlington. Second Edition. Pp. 
xvi-- 671+ 16 plates. (London: J. and A. 
Churchill, Ltd., 1987.) 21s. 
T® first edition of this book, published in 
1932, contained much useful data in the form 
of tables, diagrams and photographs, together with 
theories regarding chromosome behaviour. No 
serious student of cytology could ignore the book, 
which was a mine of information, and which some- 
times annoyed and always stimulated the er- 
perienced worker. The second edition is not a 
mere reprinting of the first, but contains a great 
deal of extra material which will interest oyto- 
logiste. Again we find tables, diagrams and illus- 
trations, and signs of considerable asalduity by 
both the author and the publisher. So great are the 
additions of new material that the book is larger 
by more than a hundred pages, in spite of the fact 
that the large chapter on the “Evolution of 
Genetio Systems" has had to be omitted. 

The changes that have taken place in cytology 
during the past five years can be seen by oom- 
paring the contenta of the first and second editions. 
Very full descriptions of mitosis, meiosis, structural 
changes, polyploids, chiasmata, crossing-over, 
secondary pairing, origin and behaviour of sex 
chromosomes, and &pomixis will be found in the 
second edition. The theories propounded to 
account for the phenomena appear more stabilized 
and their comparative importance can be more 
easily grasped in the new edition. Indeed, it would 
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knowledge of the technical aspects of both optics 
and radio communication, it is perhaps nob sur- 
prising to see the issue of the “Oyclopaedia” by 
Mr. A. T. Witts.- In this work, a large number of 
the terms used in television technique are arranged 
in alphabetical order and described by text, which 
ranges from a simple definition to a short article 
occupying two or three pages. Line diagrams 
accompany the text where this is considered to 
be useful. 

On account of its arrangement in dictionary 
form, the book does not provide a suitable means 
of learning the principles in the science and practice 
of television; but it should prove a very useful 
work of reference to those who already have some 
knowledge of the subject. Although the work is 
not free from some errors and omissions, these are 
generally of a minor character. The reviewer must 
confess to his ignorance of the meaning of the 
word 'defraction", which is used several times on 
pp. 133-34, but ig not defined. 


Cytology 


appear that the main principles of chromosome 
behaviour in so far as they bear on genetical 
problems are now in a form acceptable to most 
oytologista. For the presentation of this alone the 
second edition is a valuable contribution. Other 
subjects, however, such as salivary gland (polytene) 
chromosomes, the prevalence and behaviour of 
inversions and “cell and chromosome mechanics’, 
which have developed to a large extent in the last 
five years, are given prominence. 

Considerable attention is paid in the book to 
the underlying causes of chromosome movement, 
spindle formation, and centromere action. Ohromo- 
some mechanics would still appear to be in a 
controversial state. It will be interesting to see if 
the various theories put forward in the second 
edition will be accepted in the future to the same 
extent as those of the first edition are at the 
present time. 

As in the previous edition, there are a large and 
useful list of references and a glossary which 
contains many new terms. The majority of these 
are the production of the author and his oo- 
workers. One oan only imagine the number of 
new terms evolved by other cytologiste, and the 
resulting difficulty in mutual understanding. An 
error in the definition of the W chromosome has 
crept in, while considerable humour is to be found 
under “Golgi Apparatus” and “Matrix”. There 
has been more care in proof-reading, and in the 
preparation of the index, which, in the second 
edition, is & useful guide in searching for particular 
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information in the maze of inter-related facta, 
remarkable theories and astonishing phraseology. 
Even “quart in a pint pot” has been indexed. 
The index has been arranged in different type 
so that illustrations and diagrams may be dis- 
tinguished from the letterpress. Led by the 
index to “‘epigenesis”, one is rewarded by: “This 
is the principle of co-operation which is an @ 
posteriori statement of the a priori doctrine of 
epigenesis”. The remarkable changes in oytology 


Bird 


(1) The Book of Birds : 

the First Work ‘presenting in Full Color all the 
Major Species of the United States and Canada. 
Edited by Dr. Gilbert Groevenor and Dr. Alex- 
ander Wetmore. Vol 1: Diving Birds, Ooean 
Birds, Swimmers, Wading Birds, Wild Fowl, Birds 
of Prey, Game Birds, Shore Birds, Marsh Dwellers, 
Birds of the Northern Seas. Pp. viii+ 356. 
Vol. 2: Owls, Goateuekers, Swifts, Woodpeckers, 
Flycatchers, Orows, Jays, Blackbirds, Orioles, 
Chickadees, Creepers, Thrushes, Swallows, Tana- 
gers, Wrens, Warblers, Hummingbirds, Finches 
and Sparrows. Pp. 374. (Washington, D.O.: 
National Geographic Society, 1987.) 2 vola. 
5 dollars. 


(a) The Birds of the Malay Peninsula : 

a General Account of the Birds inhabiting the 
Region from the Isthmus of Kra to Singapore 
with the adjacent Islands. By the late Herbert C. 
Robinson and Frederick N. Chasen. (Issued by 
&uthority of the Federated Malay States Govern- 
ment.) Vol. 3: Sporting Birds; Birds of the 
Shore and Estuaries. Pp. xxi+ 204 + 26 plates. 
(London : H. F. and G. Witherby, 1936.) 36s. net. 


(3) Check-List of Birds of the World 
By James Lee Peters. Vol. 8. Pp. xiii 4-311. 
(Cambridge, Mass.: Harvard University Press ; 
London : Oxford University Press, 1937.) 15s. net. 
(1) ee resources of the National Geographio 
‘Society have made possible the issue of 
a remarkably effective popular book on the birds 
of the United States and Canada. The text is 
contributed by a number of American ornith- 
ologista of high repute, whose names guarantee it 
as authoritative, and the extent to which the two 
volumes are illustrated is truly lavish. Prior 
publication in the Society’s widely circulating 
magazine, over a period of years, has covered Bo 
much of the oost that the price is a low one for the 
value given. 
Each important group of birds receives a 
chapter, in which an introductory account is 
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are also reflected in the relegation of parasynapsia 
and telosynapsis to the glossary. 

This is a difficult book ; but remarkable changes 
are still taking place in cytology. The author and 
publisher are to be congratulated on the production 
of a research monograph, profusely illustrated 
with diagrams and photographs, many of which 
are original, and containing a masa of data which 
will greatly stimulate workers in the field of 
oytology. . . F. W. Satsome. 


Life 


followed by details of the separate species. Other 
chapters are interpolated to deal more generally 
with such topics as the study of migration by the 
ringing method or the mechanical recording of 
bird-song. The treatment of some questions is 
perhaps superficial, and the style at times rather 
journalistic, but the information essential to a 
work of this kind is well presented 

The outstanding feature is the full use that has 
been made both of colour drawings and of photo- 
graphs—there are more than two hundred of each. 
The coloured plates by Major Allan Brooks are 
beautifully clear, and well adapted for purposes 
of identification: all .important species are 
depicted, often in more than one plumage. The 
photographs are from various sources and reach 
& high standard. They have obviously been 
selected to give an impression of the lives of the 
birds rather than of their mere appearance, and in 
this way they admirably supplement the portraits 
provided by the artist. 
~ (2) Mr. Chasen now presents the third of five 
instalments of a guide to the bird-life of Malaya, 
the death of the author of the first two volumes 
having been the chief cause of & gap of eight years 
in publication. The work is a sumptuous one, and 
intended primarily for local use. Ita general 
arrangement is unusual in that the division into 
volumes is based on habitat instead of following 
& strictly systematic order. Each species, how- 
ever, is dealt with on a uniform plan, a description 
of the bird being followed by particulars of ite 
range, nidification and habite. The information 
is lucidly set forth, and the plate by Mr. Grónvold 
are excellent. 

(3) Mr. Peters is engaged in producing a work 
of reference of much value to ornithologists. The 
information given is restricted to nomenclature 
and distribution, but the utility of an up-to-date 
standard list of all known birds is obvious. The 
present volume covers the pigeons and the parrots, 
these two orders including between them more 
than sixteen hundred forms. 
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Why Aeroplanes Fly 

By Arthur Elton and Robert Fairthorne. (The 
March of Time Series: Mechanics, 1.) Pp. xii+82. 
(London, New York and Toronto: Longmans, 
Green and Co., Ltd., 1930.) 2s. 6d. net. 


Tuts readable book discusees the subject more 
broadly than the title suggests, giving & chapter upon 
the uses of ai , even going into the question of 
ita military ‘values. The text follows faithfully the 
ideal laii dowh in the preface of giving ''the reading 
public a detached, simple and untechnioel explana- 
tion" of the subjéct matter; so muoh so that the 
reviewer feels inclined to suggest that the authors 
under-estimate the ability of the said reading public 
to understand the simple ideas of natural physics 
and mechanics. Nevertheless, it is almost entirely 
free from those loose and often inaccurate statements 
that are usually the inevitable accompaniment of the 
simplification of scientific matters. 

It is easy to find faults of omission in any book 
which has obviously been kept down in size, but 


there are some cases in which the authors, having. 


embarked upon an explanation, should not have left 
‘it unfinished. For example, when discussing high 
wing loading as a means of increasing carrying 


capacity, the attendant dangers of high landing speed 
are mentioned, but there is nothing about the many 


thoroughly tried and proved methods of increasing 
the speed range and reducing the landing speed. One 
would have been inclined to have accused the authors 
of being out of date but for the fact that in the next 
paragraph they mention retractable undercarriages as 
a means of reducing drag, & much more modern 
development. 

Mention of a possible "new kind of engine made 
like a rocket” is a case of loose terminology. This 
surely means that the whole aircraft would be 
functioning on a rocket principle. 

In general, & good book for the lay reader who has 
been so out of touch with the modern world that he 
is quite ignorant of the technical aspects of flight. 
The illustrations are particularly good, well chosen 
and well produced. 


The Geology of South-Western Ecuador 

By Dr. George Sheppard. With a Chapter on the 
Tertiary Larger Foraminifera of Eouador, by Dr. 
Thomas Wayland Vaughan. Pp. xiv + 275 + 18 
plates. (London: Thomes ni n Oo., 1937.) 
258. net. ' 


Durixa the past twelve years Dr. George Sheppard 
has published a series of papers on various aspects 
of the geology of Ecuador. In this volume, which 
is probably the first published in English on the geo- 
logy of Ecuador, he puta on record his collected data 
and his conclusions. The present climate and physio- 
graphy are described together with the effecte 
produced by this type of climate. The origin of the 
Tertiary Clay Pebble Bed of the Santa Elena region 
is a matter of controversy. It has been suggested 
that it is a crush breccia on a regional scale, but Dr. 
Sheppard takes the view that it was originally of the 
e 


NATURE 


1035 


nature of a series of extensive mud streams similar 
to those which have been observed at the times of the 
heavy rains. He puts considerable emphasis on the 
results which may arise from these rather exceptional 
climatio conditions. 

Some have regarded the Guayaquil Limestone as 
Cretaceous, but examination of the contained Foram- 
inifera places the age as Eocene, and probably in 
the upper pert of the series. In consequence of this 
and other evidence, Dr. Sheppard makes the tentative 
suggestion that the Guayaquil Limestone and the 
Seca Shales are of the same ago. 

Dr. Wayland Vaughan has contributed the chapter 
on the Tertiary Larger Foraminifera, and other 
chapters describe the geological structure, the 
igneous rocks and cherta, at some length. The final 
chapter deals briefly with the oocurrenoes of petroleum. 

An abundance of material is presented which pro- 
vides food for thought on many pointa, but in giving 
his conclusions the author does not expect to go 
unchallenged on all the issues. G. D. H. 


Plant Life Forms 

By O. Raunkiaer. Translated by H. Gilbert-Carter. 
Pp. vii4-104. (Oxford: Clarendon Preas; London: 
Oxford University Press, 1987.) 5s. net. ' 


Tum type of botanical text will not be familiar to 
many British botanists, and therefore, although the 
original was written in Danish by Prof. Raunkiaer 
so far back as 1907, tho point of view will be fresh 
and, indeed, invigorating. 

Plante can be classified vegetatively into trees, 
sbrube and herbe, but this does not take the botanist 
very far. Most plants have to pass through & period 
of much-curtailed activity—winter in temperate 
countries and dry season in the tropics—and during 
this period, their growing parta, namely, the buds, 
must be afforded some means of protection. The 
degrees of protection vary according to the require- 
ments of the different species. Prof. Raunkiaer 
describes the various means of protection, and these 
are illustrated by examples and drawings. 

From this point of view, the plants are divided 
into the following main groups: (1) Phanerophytes, 
plants whose buds and apical shoots project into the 
air during the unfavourable season; (2) Champ- 
phytes, with buds and apices on shoots at or near 
the soil surface ; (8) Hemicryptophytes, whose shoots 
die back just before the unfavourable period, so that 
surviving buds, eto., are protected by withered leaves 
and the soil; (4) Cryptophytes, whose surviving buds, 
etc., are either beneath the soil or at the bottom of 
water; (5) Therophytes, plants which pass their 
complete generation from seed to seed, that is, 
survive the unfavourable period as seeds. These 
groups are still further subdivided. 

The value of plant life-forms to the study of plant 
geography can be well imagined, and a brief account 
of this is given at the end of the book. 

Botanists wil weloome this attractive book, and 
should be grateful to Mr. H. Gilbert-Carter for his 
excellent translation from Prof. Raunkiser’s original. 
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The Pleistocene History of the .West Midlands* 
By Prof. Leonard J. Wills 


THe OLDER Drirts 


The ‘Older Drifts, as already pointed out, are 
essentially either north-western (or Welsh) or 
north-eastern in composition. We may now 
examine them to determine whether they record 
more than one glacial epoch. For this purpose 
we can divide the region into two parte along a 
line running roughly from Derby—Lichfield— 
Tamworth — Coventry — Atratford-on-Avon to 
Moreton-in-the-Marsh. 

East of this line two distinct sete of glacial 
deposits can be recognized on lithological and 
stratigraphical grounds. The older of the two, as 
developed in the north, is of Pennine origin, and 
was carried by ice travelling from the north-west ; 
but near Coventry and Rugby, drift oocupying 
an analogous position contains chalk and flinte, 
and can be described as a sort of chalky boulder 
clay. Its apparent southerly limit is shown in 
Fig. 1. In the intermediate district little is known, 
but near Hinckley and perhaps also at Bedworth 
part of the older series consists of well-bedded, 
probably lacustrine deposits. The oldest drifts on 
the Blythe-Avon watershed near Stratford-on- 
Avon, and the ‘Campden Tunnel Drift’ near 
Moreton appear to be Welsh in origin with a slight 
eastern admixture. They have both been regarded 


as probably older than the Great Eastern glacier. 


(Tomlinson). 

Throughout all this eastern region the upper 
or more recent drift has been derived from the 
north-east and often consists of a true chalky 
boulder clay. It has generally and, I think, 
correctly been referred to the Great Eastern 
glaciation of Harmer. 

Between the lower and the upper boulder clays 
in the Hinckley-Coventry-Rugby district there is a 
persistent bed of gravel and sand. Somewhat 
similar deposits, the Jurassio gravels of Miss 
Tomlinson, underlie the ‘Main Hastern’ boulder 
clay of the Stratford area. The 'Ditchford' or 
‘Paxton’ gravels of the Moreton district occupy 
an analogous position with respect to the chalky 
‘Moreton Drift’ (Tomlinson and Dinee) In the 
Jurassic gravels near Stratford a single tooth of 
an archaic form of Elephas antiquus has been 
found, which is suggestive of interglacial oon- 
ditions. Near Coventry both cold and warm 
climate fossils have been recorded by Shotton. In 

Continued. from page 007. 


view of the olose association of these deposits with 
two glacial series, the presence in them df tundra 
and temperate fossils is not so contradictory as 
would at first sight appear, y a8 we must 
allow that vast lengths of time may, in a water- 
shed area, be represented by comparatively thin 
deposits. 

I consider that the facta in this eastern region 
support the idea of two distinct glaciations within 
the Older Drifts, with interglacial conditions 
between them (First Interglacial). 

West of the Derby-Moreton line the area of the 
Older Drifts is sharply limited on the north by 
the southern edge of the later Main Irish Ses 
glacials (Fig. 1), which has already been discussed. 
Exoept in the Lower Avon valley, the older drifts 
&re here Welsh. 

The interpretation of theee drifta is extremely 
difficult, partly because it is likely that if there 
have been two glaciations, they will be recorded 
by similar deposits which might occur each 
separately or both together on the same surface, 
&nd partly because of the great dissection and de- 
struction that they have undergone. Many of the 
deposits, too, are gravels and sands that belonged 
rather to outwash fans than to the ice sheet itself. 
On the other hand, we have, as already pointed 
out, the river terraces to help us, by providing 
a record of the progressive deepening of the valleys 
and of the contemporaneous opening up and 
development of new lmes of drainage on surfaces, 
each of which appear to grade with one or other of 
the terraces, and which for this reason may be 
regarded as of approximately the same age as the 
terrace in question. : 

We may consider the Lower Avon and Lower 
Severn vales first. Here the highest deposit, namely 
the Woolridge Terrace, is developed between 
Tewkesbury and Gloucester, and up the Leadon 
valley at heights between 200 and 285 O.D. I 
have elsewhere suggested that the Leadon valley 
deposits were laid down by water travelling west 
of the Malvern range and forced to take this course 
by the filling of the Severn vale by the Welsh ice, 
when at ita maximum. At this stage, too, the ice 
seems to have oarried Welsh boulders to the 
Moreton-in-the-Marsh district and to have been 
responsible for certain very high-level drifte in 
Worcestershire. For these reasons I picture it as 
stretching over the vales of Severn and Avon 
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to the Cotteswold escarpment. A slight retreat 
: would have allowed outwash material to be laid 
down below Tewkesbury. Patches of this have 
survived at Woolridge (260 O.D.), Norton Hill 
. (283 O.D.), and Corse Hill (250 O.D.)e These and 
some other very high deposits seam to belong to 
this early stage and to be the most likely equivalents 
of the lower boulder clays of the Upper Avon valley 
and of the Pennine drifta of the Trent, Soar, and 
Wreak galleys. 

If we accept this view, it follows that the retreat 
of this First Welsh Glacier was connected with the 
‘first interglacial’ episode for which we have 
discussed the evidence in the Upper Avon valley. 
In the Lower Severn vale the Bushley Green 
Terrace, containing a temperate shell fauna and 
lying at a considerably lower level than the 
Woolridge Terrace, appears to belong to this time. 
The Bushley Green correlates with the Avon No. 5 
Terrace of Miss Tomlinson, but for several reasons 
I picture the latter as somewhat later in date 
though graded to about the same level. On this 
view the Bushley Green and Avon No. 5 Terraces 
cover the ‘first interglacial’ episode and the on- 
coming and maximum stage of the Great Eastern 
glacier in the Avon Vale. 

What then of the rest of the region 1 There are 
certain data and several lines of reasoning* which 
in my opinion justify us in postulating the existence 
during the Great Eastern Glaciation of a Welsh 
ice sheet reaching acroes the Stour and Salwarpe 
valleys, and covering the Black Country, East 
Worcestershire and the Warwickshire Plateau 
(Fig. 2). There is, however, no clear-cut evidence 
to prove whether it was the ahrunken First Welsh, 
or, a8 I think more likely, a Second Welsh ice-sheet 
which, as the first interglacial epoch passed away, 
grew and invaded the northern part of the same 
region, incorporating to some extent in its deposits 
the drifts of the earHer advance. 

The retreat of this glacier is illustrated diagram- 
matically in Fig. 2. 

The first position shown is indicated by a line 
with double offsets. This line conforms with Miss 
Tomlinson's maximum ‘re-advanoce’ in the Blythe 
valley ; with ‘the considerable development on 
the Ridgeway of drifté with both north-eastern 
and north-western erratics which may have owed 

. their origin to the combined efforts of the two 
glaciers; and with the gravels and sands of the 
Btoulton-Beeford area which I have just referred 
to as grading to the same level as Avon No. 5 
Terrace. As the two sheets withdrew, the drainage 
down the Avon was responsible for the formation 
of some parta of the same terrace. It appears 
necessary to imagine the Severn valley from 
Worcester downwards as having already been 
* These are outlined in the printed address. 
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established, possibly as a marginal flow along the 
edge of the First Welsh Glacier. 

The second stage deserves more elaboration ; 
but this cannot yet be achieved, owing to want of 
data. The line indicated with three offseta must 
therefore be regarded as a composite representation 
of several that it would be necessary to draw in 
order to satisfy even the evidence we now possess. 
East of Birmingham the line representa a lobe in the 
Tame basin connecting near Tamworth with the 
Eastern ice of the Anker and Trent valleys. This 
disposition of the two sheets would enable us 
to account for the Blythe valley lake suggested 





Fig. 2. 
PoeSrBLH SUCCESSIVA STAGHS OF RNTRHAT OF THE 
Smoowp Wren AND OF THE GaaaT PASTAEN 
GLAOINBS. HORIEONTAL RULING DXDIOATES GLACIAL 


PROXIMATM TO THA KIDDERMINSTHR 


in the Birmingham Memoir and described by 
Miss Tomlinson. It drained southwards by the 
Kingswood Gap to the Alne valley during the 
Stratford stage of the Great Eastern Glacier 
(Tomlinson). 

Iœ approximately in the position shown for this 
stage oould also account for the Cole valley lake, 


the Moseley gravels, and the barrier of sands 


which turn the Oole eastwards near Castle Brom- 
wich. Fig. 2 also indicates a lake in the upper Rea 
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valley, south-weat of Birmingham. This expresses 
the hypothesis that certain clays, such as the 
‘mdia-rubber clay’ of California and the similar 
deposits at Parson’s Hill, King’s Norton, may 
have originated as lake clays when the Rea valley 
was obstructed by ice that impounded water up to 
about 550 O.D. 

The line further coincides to the south-west 
of Birmingham with the gravel deposits of Rowney 
Green near Alvechurch, which may be regarded 
as marginal in origin. The lobe stretching south- 
wards complies with the neceasity for an extension 
into the lowlands of an ice-sheet that was mighty 
enough to overspread the high ground of the 
Black Country and the Lickey Hills. Drainage 
from this was carried away along the Salwarpe 
into the Severn, and was responsible for part 
of the erosion of these valleys before the Kidder- 
minster Terrace came to be formed. It will be 
noted that the ‘overflow from the Blythe lake 
coupled with drainage from the retreating Eastern 
glacier produced similar erosion-effects in the 
Avon valley before Avon No. 4 Terrace was laid 
down. 

Returning to the melting glacier, the next event 
seems to have been the splitting of the ice on the 
high ground of the Black Country. The lobe on the 
west I picture as occupying the low ground west 
of the coalfield and of the Clent-Lickey range aa far 
south as the Salwarpe valley. It was this ice that 
held up the lake or lakes near Wildmoor and Barnt 

. Green which have left their record in the horizon- 
tally bedded high-level sands and gravels of that 
district. 

As the ice shrank back the thick mounds of 
sand and gravel in the Stour vale and near the 
Churchill brook were deposited. These clearly 
antedate the Kidderminster Terrace and go fall into 
their correct position in the scheme. 

The final stage, indicated on Fig. 2 by a line with 
five offsets, was suggested to me by Mr. T. H. 
Whitehead. There is much evidence to justify 
the assumption that in pre-Glacial times the Stour 
flowed northwards as far as Hinkaford, where it 
rounded the end of the then unbroken Bunter 
Pebble Bed escarpment. loe in the position shown 
on the map would, as already suggested, have 
impounded a lake in the upper Stour valley, the 
overflow from which might have initiated the 
present gorge of the Stour through the Bells Mill 
Gap. The sands of the so-called Kingswinford 
Esker can be regarded as having originated in 
this lake. 

All the records of the farther retreat of the Welsh 
ice sheet have been obliterated by the invasion of 
the later Main Irish Sea glacier. 

The evidence relating to the Older Driftes that 
we have been considering is ecattered, difficult to 
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interpret and usually ambiguous ; but nevertheless 
I feel some confidence in the correctness of the main . 
features of its interpretation, namely, that there 
were two glaciations involved. In the first the 
ice movement was from North Wales and the 
Pennines towards the south-east: in the second 
there was a similar, but less powerful North- 
Welsh dispersion with some slight intermingling 
of Irish Sea material. Simultaneous with this, 
however, in the east and in the Avon vadley was 
the Great Eastern glacier. j | 

By the end of the First Glacialepoch the general 
trend of the lowest parta of the Severn seem to have 
been established as marginal channels bordering 
the ice which lay thickest in the Salwarpe-Piddle 
Brook depression. The first and the second 
glaciations were probably separated by truly 
interglacial conditions (First Interglacial). 

The Second Glaciation came to an end m the 
Second or Great Interglacial epoch which intervened 
between the deposition of the Older and Newer 
Drifts. In the area under review we find at this 
stage that the present directions of the rivers had 
been determined, and that the valleys of those 
days:oen be recognized and their depths defined 
by the Kidderminster-Avon No. 4 Terrace, and 
perhaps by the ‘High Terrace’ with Hippopotamus 
in the Trent valley. There is, however, one 
exception to this statement. I refer to the Iron 
Bridge gorge. This section of the present river 
was non-existent at this time, and in ita place was & 
high watershed. The diversion of the Upper Severn 
across this waterparting belongs to the story of the 
Newer Drifts. 


NEWER DRIFTS 


(a) The Main Irish Sea Glaciation. I can only 
refer in the very briefest way to the events that 
have occurred since the ‘Great Interglacial.’ I 
have already mentioned that the Newer Drifts 
in the Midlands were the product of the Main Irish 
Sea Glacier, and I have attempted to define its 
maximum extent on Fig. 1. This glacier belonged 
to the Third Glaciation. 

The onooming of this glacier seems to have 
coincided with the deepening of the Severn valley 
below the Kidderminster Terrace level, in prepara- 
tion, as it were, for the great floods of aand and 
gravel that were fed into it as soon as the ice 
crossed the old watershed near Iron Bridge and 
at the head of the Worfe and Smestow valleys. 
These deposits are now the Main Terrace, 
correlatives of which are the Second Terrace of the 
Avon and ‘probably the low terraces of the Trent 
and Tame. : 

As the ico had been moving upstream in ite 
invasion of the Dee and Mersey basins, it must 
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have impounded the drainage during the advance, 
-a8 we know it did later during the retreat; but 
there seems to be no reoord of an overflow into the 
Severn catchment during this growth stage. 
As the ice melted back from the maximam position 
shown on Fig. 1, & series of important drainage 
changes took place. First, at an early stage 
* when the ice still covered the watershed at Iron 
Bridge and at the head of the Worfe, but had 
melted Back enough to expose the upper Penk 
valley, a small lake was impounded just north of 
Wolverhampton ‘hich flowed out south-west- 
wards over the watershed near Tettenhall, forming 
the Tettenhall Gap. This overflow was responsible 
for the great train of gravels full of Irish Sea 
erratios that follows the Smestow Brook down into 
the Stour. 

Dixon has traced various ice fronts trending in & 
general north-easterly direction across the country 
between the Penk and Newport, Salop. These 
are marked by terminal kames and by beaded 
asar. 

The Worfe valey was an important line of 
drainage from the ice front until the latter came to 
lie on the north side of the watershed. In this 
position a lake was impounded near Newport, and 
Dixon has shown that this drained across the 
watershed at Gnoeall into the Church Eaton 


brook and so into the Trent. He named it Lake. 


Newport. 

I have elsewhere described the detailed evidence 
relating to the way in which the waters of the 
Upper Severn came to be diverted through the 
Iron Bridge gorge into the drainage basin of the 
present Middle and Lower Severn. This diversion 
_ was brought about during the melting back of the 
Main Irish Sea Glacier on the watershed region near 
the Wrekin, through the development of a system 
of marginal channels and glacial lakes. The detailed 
evidence substantiates a hypothesis suggested 
independently by both Lapworth and Harmer, the 
main feature of which was that & lake was held up 
by the ice sheet on the north-west side of the pre- 
Glacial watershed at Iron Bridge; and that this 
lake drained away &croes the divide, and thus 
initiated a gorge that became so deep that it 
has permanently retained the Upper Severn 
drainage which formerly went out to see either by 
the Dee or by the Mersey. This lake I named Lake 
Buildwas. 

At this stage then there were two lakes, Buildwas 
and Newport, on the north-west side of the water- 
shed, one draining to the Trent and one to the 
Middle Severn. They were separated by the ice 
where it impinged on the Wrekin. When the 
glacier melted back farther and allowed the lakes 
to join and form ‘Lake Lapworth,’ so nearly at 
the same level were the outlets that it was a mere 
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matter of chance that the Upper Severn went 
permanently to the Bristol Channel and not to 
the Humber. As it happened, the Iron Bridge 
outlet was, or at any rate soon became, the lower. 
E a cae ever 
since. 

These glacial joaden have been the factors 
that have determined much of the geography of 
the Midlands ; for they diverted into the relatively 
small pre-Glacial catchment basin of the Lower 
and Middle Severn great volumes of water which 
have rejuvenated the river, especially in ite 
middle reaches, on a stupendous scale. The 
rejuvenation is still operative, and can be seen to- 
day in the erosive activity of every tributary of 
the Middle Severn. 

Climatic conditions during the Main Irish Sea 
glaciation were extremely severe. Solifluxion 
and melt-water floods were on a oorrespond- 
ingly grand scale in the periglacial region. 
There are vast spreads of local, often angular, 
detritus at the foot of the Cotteswold and Mal- 
vern Hills, and in the valleys draining the high 
ground of Enville and the Clent-Lickey range, 
whioh resulted from these conditions.- Most of 
these grade down to the Main Terrace level in 
the adjacent valley, and may be oorrelated with 
that terrace and thus with the third glaciation ; 
though some seem to be still younger and to 
correlate with the Worcester Terrace and the Welsh 
Re-advance. 

(b) The Welsh Re-advance* or Initle Welsh 
Glaciation. The fourth and last glacier to reach 
our area was an extension of the Upper Severn 
valley-glacier down as far as Shrewsbury, to 
which Whitehead has given the name Welsh 
Re-advance. There is strong evidence that the 
lowest of the important Severn Terraces, the 
Worcester Terrace, was being formed during this 
re-advanoe. 

The problem of the Welsh re-advance is one 
among many relating to our glaciations that await 
solution, and yet can never be solved by work in 
one restricted area. The cry is always for accurate 
data in nei ing areas. I close this address, 
as I began it, by an appeal for amateurs who are 
willing to undertake conscientiously and scientific- 
ally the recording and co-ordinating of every 
sarap of evidence in the district in which they live, 
whether it be a glacial or & periglacial one. If this 
were done so carefully that no temporary exposure 
escaped record, data would gradually, but I think 
quickly, accumulate by which some at least of the 
many outstanding problems of glacial correlation 
and interpretation would reach solution. 


* Tho map, Fig. 1, does not attempt to show the limits of ths 


“along the Welsh bordertand, as worked out by Dwerryhouse and Miller 


and by Obariesworth, since they He wholly outaide the Midlands. 
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The Soviet North Polar Station 


AN ERN the Soviet polar station was founded 
on an ice-floe near the North Pole on May 


21, 1987, it was expected that the floe would drift 
slowly, perhaps erratically, but on the whole 
towards the northern coast of Greenland. The 
outflow of ice from the Arctic basin by the East 





CHART SHOWING DRIFT OF THA Sovurr POLAR Station (broken line) 


Greenland current, the observed westerly drift of 
floes to the north of Greenland and the heavy 
hummocky ice off Smith Sound and Grant Land, 
Nares’ misnamed palsoorystie ice, all point to the 
probability of a more or lees rotatory drift within 
the Arctic basin. There can be little doubt that 
some of the Arctic paok-ioe is carried, at least at 
times, by Buch & drift, which is no doubt partly 
due to the earth’s rotation and is assisted by the 
prevalent atmospheric circulation. 

The Soviet station, however, has not closely 
followed the anticipated course. News in The 
Times and the Soviet Union Year Book Press 





Service give some details. Until early November 
the drift was steadily southward along the meridian 
of Greenwich, with deviations of about seven degrees ' 
of longitude to east and west. Then during 
November the course became south-easf towards 
Spitsbergen, and on November 30 the position 
was lat. 82° 51’ N., long. 7? E. Thus 
the station is now approaching the 
course of the final stages of the drift of 
Nansen’s Fram in 1896. The Fram, 
with a slower and less decided course, 
moved on the whole to the south-west 
from the vicinity of the New Siberian 
Islands to lat. 84° N., long. 15° E. and 
then southward. Thus there would 
appear to be a certain parallelism be- 
tween the two drifts, with the suggestion 
that the quicker drift of the Soviet station 
is due to ita being in the main trend of the 
current while the Fram was in the peri- 
pheral regions, where wind may at times 
have controlled the course. 

Until November the floe with the Soviet 
station was moving definitely towards the 
East Greenland current, which is the main 
outlet of the ice of the Arctic Ocean. This 
current may well have been drawing it in 
that direction. The change of direction in 
November is more difficult to explain. 
Possibly wind action may be a factor of 
some importance as the pack approaches 
the periphery of the basin and there 
is less congestion, as is suggested regard- 
ing the Fram's route, or there may be 
eddies on the margin of the main stream. 

On Deoember 12, however, the floe 
was reported to be in lat. 82° 8' N., long. 
1? 45' W., so that ib is now moving towards 
Greenland. 

If the drift continues, as seems prob- 
able, the position of I. D. Papanin, E. Krenkel, 
E. L. Federov and P. P. Shirshov will become one of 
extreme danger, although their wireless messages 
make light of their peril. Rumblings in their floe in- * 
dicate cracking : dissolution may quickly follow if 
the floe reaches the edge of the pack and feels 
the influence of ocean swell. That will be some 
time yet, but probably will occur during the winter 
and not as had been hoped in summer daylight. 
Until March there will be no daylight at the 
station: darkness will materially increase the 
difficulty of aeroplanes finding an adequate landing 
place for the rescue, and the explorers have no 
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vessel. There are reports that the Soviet Govern- 
' ment intends to send an ioe-breaker to the reacue. 
This plan holds out more hope. On the other hand, 
the floe may continue its drift towards north-saat 
Greenland. In that event the explorers may be 
able to effect their own rescue by travelling over 
closely packed ice, held by the land, to the safety 
' of the shore. It is much to be hoped that these 
gallant men, who have risked much in the cause of 
acientific EVES HERMON, succeed in reaching safety. 


* 
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Up to the present, their meteorological records 
alone have been published, but it is clear that 
the ooean soundings are going to prove of great 
interest, as showing a uniformity of depths in 
high latitudes and defining the width and depths 
of the ridge connecting Greenland and Spitsbergen. 
Other oceanographical discoveries were referred to 
in a previous article in NATURE (139, 990, June 12, 
1937). 

R. N. R. B. 


Obituary Notices 


Sir Jagadis Chandra Bose, C.S.L, C.LE., F.R.S. 
Y the death of Sir Jagadis Chandra Bose on 
November 28, a few days before his seventy- 
ninth birthday, India has lost one of her foremost 
sons and science one of ite most picturesque figures. 
In Indie, and indeed elsewhere, Bose’s concern for 
the well-being and progress of his native country has 
for long been widely known. His reputation as a 
physicist has been established for several decades. 
But it is at present not possible, and will not be 
possible for some time to come, to asseas the true 
value of his contributions to physiology. 

Bose’s physiological work still remains in an isolated 
position in spite of decades of indefatigable work on 
his part, many volumes of published experimental 
work, and sometimes even unique facilities granted, 
not only in his own country, but also in Great Britain, 
the United States and on the Continent, to bring his 


resulta personally before the publie by means of, 


lectures and demonstrations. (In his earlier days, 
such facilities were not always available, and it is a 
tribute to his fighting instinct that he was able to 
obtain them in the end.) 

The reasons for Boee's isolated position in the 
science of physiology are many and varied. Although 
he was a pioneer in his own field, he seldom discussed 
his results with those of his contemporaries. His 
scientific work was at times almost dramatic, with 
the result that even at the early stages he attracted 
much attention from the non-scientific world. Diplo- 
mats and high Government officials attended his 
discourses ; Romain Rolland was loud in his praises 
of him ; Rabindra Tagore wrote poems eulogizing 
his work ; and Bernard Shaw was attracted to 
one of his leotures. Naturally, lay publicity and 
interest followed such distinguished example; but 
all this was unhealthy to Bose, the man of science, 
when so little of his work had received scientifico 
confirmation. 

Jagadis Chandra Bose was born in the village of 
Rarukhal in Vikrampur, a large area in the Dacca 
District, on November 30, 1858, the son of Bhagaben 
Chandra Boee. But Bose's father soon migrated as 
deputy magistrate to Faridpur, the centre of the next 
District, and it was there that Bose spent his child- 
hood days. Bhagaban Chandra Bose had a profound 


sense of public duty, and it was doubtless from this 
source that Jagadis Chandra Boee's supreme love and 
work for his fellow countrymen had their origin. 
Bose’s father, too, had to grapple with the severe 
problem of the dacoits in his area, and his success 
won unstinted praise from the authorities. Such 
factors were no doubt operative in eliciting that note 
of strenuous and persistent courage in facing ad- 
versities and of untiring combativenees against every 
difficulty so inherent in Jagadis’s character throughout 
his life. 

By his father’s wish, Bose received his primary 
education at the vernacular school in Faridpur, and 
not the English achool. Thus did he at an early age 
come into contact with the problems of the peasant, 
and those problems always occupied his mind after- 
wards. At nine years of age he entered St. Xavier's 
School in Calcutta, where his taste for natural history 
veered round to one for physice under the mftnence 
of Father Lafont. He graduated B.A. at the age 
of twenty years. 

At this time, his family was ANER E EE 
but chiefly through the help of his mother, Bose was 
enabled to leave Calcutta for the University of 
London to study medicine. In later years, he was 
never tired of deecribing the thrills he experienoed 
in studying xoology for the first time under Ray 
Lenkester. But his health forced him to leave 
London, and, having gained a natural science soholar- 
ship, he entered Christ's College, Cambridge, in 1881. 
His first year there was one of indecision, but he was 
an assiduous student of physiology under Michael 
Foster and embryology under Francis Balfour. In 
his second year, he settled down finally to botany 
under Vines and Francis Darwin, chemistry under 
Livemg and physics under Rayleigh. He took the 
Natural Sciences Tripos, obtained his B.A. and at 
the same time took a London B.8c. In later years, 
his former teachers, Lord Rayleigh and Prof. Vines, 
were appreciative of his researches in physics and 
physiology, and were sponsors for their presentation 
before the Royal and Linnean Societies respectively. 

Bose returned to India at the age of twenty-five 
years, and, after serious opposition from the Educa- 
tional Service and from academic authorities, was 
appointed profeasor of physics in Presidency College, 
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Calcutta. Here his lectures were brilliant and his 
influenoe over the students profound. Thus finally 
did be gain the full approbation of the Principal of 
his College &nd the Director of Publio Instruction. 
difficulties (though there were many more in store), 
Bose determined that henceforth his life should 
be devoted not to profeasional survival or family 
honour, but to the pursuit of scientifle truth. How 
tenaciously he adhered to that resolution throughout 
his career is practically common knowledge. Through 
it, especially in his own country, he won the love and 
admiration of everyone. 

Boee's first researches were on electric radiation, 
and within a year the Royal Society. undertook the 
publication of his investigations and provided 
financial help for their continuation. About the same 
time he was awarded the degree of DSc. in the 
University of London. Thus did his first piece of 
research work win authoritative approval. Kelvin 
too was enthusiastic in his praises of Boee's physical 
researches : but all this meant chiefly one thing to 
Boee—that India was coming forward in scientific 
research. Bo at that time he decided that India 
should have its own scientific research institute : but 
he was still faced with much opposition so he 
concluded that anything done in such a direction 
must be done by himself. However, it was not until 
another twenty-five years had passed, during which 
both he and his wife practised the strictest economy, 
that he was able to realize his dream and open the 
Bose Research Institute in Calcutta. 

Having justified his claim as a physicist, Bose 
Teorite ev ry, euouemagement Hom. hja own Govern: 
ment and from the Imperial Government. 

Abou dhe cacns/tis tbat Lodgd was éxtanding 
Hoertz'a work om electrical radiation in England, Bose 
was doing similar work in India. With his perfected 
upperatus, he earried out his now familiar work on 
electric waves. He was able to verify the laws of 


and wave-lengths (by curved gratings) and exhibit 
polarization and double refraction by preasure and 
unequal heating. In 1896, this work received the 
highest praise from Bir Oliver Lodge and Lord Kelvin, 
and Bose was acolaimed as the first Indian to win 
and throughout Asia, too, his work in physics received 
distinct approval from such men as Lippmann, 
Quincke, Warburg, Lenard and others, and as the 
outcome of it all, Britiah men of science, including 
Lister, Kelvm, Dr. Gladstone, Poynting, Stokes, 
Silvanus Thompson successfully appealed to the 
Government to establish a well-equipped physical 
laboratory in Presidency Oollege. But there was 
much delay, and the laboratory did not materialize 
until 1914, shortly before Bose retired from the chair. 
Further experiments with his electric refractometer 
were communicated to the Royal Society in 1898 
when he described determinations of the indices of 
refraotion of various substances and the infiuence of 
the thickness of the airspace on total reflection of 
electric radiation. In 1900 he contributed a communi- 
cation to the Royal Society on molecular changes 
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produced in matter by eleotrio waves, in which he — 
made some interesting obeervations concerning the 
phenomenon of fatigue in metals. This marked the 
beginning of his interest m response in the inorganic 
and in the fiving. 

At the beginning of this century, Bose’s well-known, 
though little understood, work in physiology began, 
and he read his first paper on the response of in- 
organic and living matter before the International 
Conference of Physice meeting in Paris in 1890. This 
peper caused considerable discussion, and he read & 
similar paper at the British Aseopiation meeting at 


^ Bradford in the same year. Here he described the 


magnitudes of changes produced m the molecular 
structure of inorganic and living substances due to | 
an electric stimulus, and was able to show that from 
this point of view both types of substances are similar. 
On this basis, he constructed an artificial retina that 
enabled him to explain many phenomena of vision 
which up to that time had been obscure. Both 
physicists and physiologists attended this paper ; 
the physicists were enthusiastic, but the physiologiste 
were cool. 

At the invitation of Rayleigh and Dewar, Bose 
oontinued his researches along these limes in the Davy 
Faraday Laboratory of the Royal Institution. He 
then returned to India. Though during 1900-3 he 
continued his researches both in England and in India 
on the theme of response in the inorganic and the 
livmg and had his papers read before the Royal 
Society, they were not published owing to the 
opposition of some physiologists. A peper was read 
before the Linnean Society of London under the 
sponsorship of Vines, Horace Brown and Howes. In 
this he discussed the electric responses in ordinary 
planta under mechanical stimulus. His experimental 
results showed, he claimed, that the response of 
the ordinary plant organism, eo far as fatigue, 
temperature, poisons, angethetioe, etc., are concerned, 
is identical with that of animal muscle and nerve. 
Similar resulta communicated to the Royal Society in 
1908 were not published. But from 1902 until 1919 
he published six volumes of his experimental investiga- 
tions and conclusions and many papers on his ‘physics 
of physiology’. In his “Responses in the Living and 
Non-Living” he claimed to have demonstrated ‘a 
oomplete . . . between plant response 
on the one hand and that of animal tissue on the 
other" and, referring beck to his earlier physical 
experimenta on the ‘electric eye’ he claimed to have 
shown that “there is not a single phenomenon in 
the responses, normal and abnormal, of the retina 
which has not its counterpart in the sensitive cell 
constructed of inorganic material". 

Thus did Bose’s earlier work in physiology meet 
with much active opposition: but this gradually 
subsided and eventually some.of his work appeared 
in the publications of the Royal Society and other 
societies. On November 30, 1917, he was able to 
realize his dream of a quarter of a century and open 
the Bose Research Institute in Calcutta. This includes 
departments of physics and plant and animal physi- 
ology. Active research continues there. The funds 
were supplied by him and from Government grants. 
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Bose had & genius for designing delicate and 
sensitive apparatus for his physiological investiga- 
tions, fertility in initiating new linee for observation 
and a clear style of setting out his experimental results 
and theoretical deductions. Nevertheless, by his 
resonant recorder and oscillating recorder he actually 
did for the first time record the delicate movements of 
leaves of Mimosa and Biophytum without distortion. 
He also devised apparatus for demonstrating the 
effect of sleep, air, food, drugs, excitation, impulse, 
eto., on plante. He also demonstrated an Instantaneous 
record of growth qnd death. Thus, according to him, 
did the plant automatically record ite own physio- 
logical life-history. In 1919, he announced that he 
had obteined in plante very definite mechanical and 
electrical response to wireless impulses, and claimed 
that the “perceptual range of the plant is incon- 
ceivably greater than ours: 
but also responds to the different rays of the vast 
ethereal spectrum". His high-magnification cresco- 
graph which magnified the growth of a plant ten 
million times was received with enthusiasm in 
England m 1919-20. Doubt had originally been cast 
on the crescograph really recording growth magnifica- 
tion, but after demonstratmg his apparatus in 
University College, London, a letter appeared in The 
Timos of May 4, 1920, over the signatures of some 
of the leading British men of science stating that 
“the growth of plant tissues is correctly recorded by 
this instrument and at a magnification of from one 
to ten million times’’. 

Bose received the C.I.E. for his scientific work at 
the Delhi Durbar in 1902. In 1911 he was awarded 
the O.S.I., and in 1915 he retired from the chair in 
Presidency College as emeritus professor on full pay. 
In 1917 a knighthood was conferred upon him, and 
in 1920 be was elected a fellow of the Royal Society. 
. Comment on Bose's praiseworthy work in physics 

would-be superfluous : but he would be a daring man 
who attempted any preoise evaluation of Boee's work 
in plant physiology at this stage. His work was 
prolific and his publications voluminous. He published 
& large number of books, and the “Transactions of 
the Bose Research Institute" contain much of his 
own work and much carried out in collaboration with 
others. Most of this work:has been received in silence, 
and has neither been confirmed no? openly refuted. 
In any event, never will it be truthfully said that 
Bose was not a potent stimulus to contemporary 
physiologists, especially at the height of his career. 
A leading physiologist once said that Bose’s ‘‘more 
general conclusions will probably not &ttraot so much 
attention as the new methods he 
employed". But the application of Boee's methods 
in experimental physiology by other investigators is 
still to come. 

Of Bose, the man, nothing but the most gracious 


and kindest thoughts can be entertained. He was &' 


great patriot and took a deep interest in Indian 
culture; and his wider interests are shown by his 
former membership of the International Committee 
on Intellectual Co-operation of the League of Nations. 
Sir Jagadis is survived by Lady Bose, who for many 
years was a source of encouragement to him. 
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Dr. K. J. Saunders 


Ds. Kansara J. SAvxDN2RS, whose death at the 
age of fifty-three years oocurred at Eastbourne on 


- November 22, was an orientalisb and authority on 


the religions of Agia of no little distmotion. 

Dr. Saunders was educated at Clifton College and 
Emmanuel College, Cambridge, of which University 
he was a D.Litt. From 1909 until 1912 he was & 
lecturer of Trinity College, Kandy, and it was in 
this period, through his contact with the Buddhist - 
monks of Ceylon, that he acquired an insight into 
the practical working of the Buddhist faith. This 
determined his line of approach to the comparative 
study of the religions of the East as ‘ways of life’, 
which he demonstrated most strikingly in his studies 
of similarities in the doctrmes of Buddhism and the 
teachings of Christ. He was also strongly impressed 
by the influence of Buddhism in the spread of the 
culture of India and Ceylon to other countries in 
Asia. These views on the place of Buddhism in the 
life and culture of the East were strengthened by a 
period of residence in Burma, when work for the 
Y.M.OC.A. brought him into intimate contact with 
native students; and they were confirmed and 
deepened by pilgrimages to Buddhist shrines and 
centres in other parts of Asia, especially China and 
Japan, which he visited after the Great War. 

Dr Saunders sad lelt appaia Ea 
comparative religions in Berkeley University, Cali 
fornia, which he held until 1935. Tn tho two followiie 


- years, he was engaged in lecturing on Asiatic history ; 


but & breakdown in health prevented him from teking 
up his duties an appointment to the recently founded 
Spalding ohair for the study of comparative religions 
in the Univeraity of Oxford. 





Wa regret to announce the following deaths : 


Dr. O. O. Bradley, principal of the Royal ( (Dick) 
Veterinary Oollege, Edinburgh, since 1011, on 
November 21, aged sixty-five years. 

Mr. Edward T. Browne, a governor of the Marine 
Biological Association of the United Kingdom and 
a generous benefactor to science, well known for his 
zoological work on meduss, on December-10, aged 
seventy-two years. 

Prof. J. Henderson, profeasor of natural history 
in the Colorado Museum, an authority on invertebrate 
palsontology, on November 4, aged seventy-two years. 

The Rev. Walter Howchin, emeritus profeasor of 

geology in the University of Adelaide, aged ninety- 
two years. 
Prof. A. Hutchinson, O.B.E., F.R.B., formerly 
professor of mineralogy in the University of Cam- 
bridge, lately master of Pembroke College, on 
December 12, aged seventy-one years. 

Prof. Hans Molisch, formerly professor of botany 
in the University of Prague, on December 8, aged 
eighty-one years. 

Mr. George Philip, chairman of Messrs. George 
Philip and Son, Ltd., geographical publishers, and 
author of several valuable library atlases, on 
December 8, aged sixty-seven years. 
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News and Views 


Population Statistics 

Sœ Kinastay Woop, the Minister of Heelth, has 
taken to heart the criticisms of the schedule of the 
Population (Statistics) Bill which have been brought 
forward, both in and out of Parhament, since ita 
publication. The revised schedule omits altogether 
the comprehensive Clause 3, whioh made it possible 
to demand information upon “any other matter”, 
and waa much disliked. The questions now to be 
asked are definite and simple. On registration of 
birth : the age of the mother; the date of marriage ; 
the number of former children of the mother. On 
registration of death: whether the deceased was 
married; if a woran, the date and duration of 
marriage; the number of children; the age of the 
surviving spouse. The information so obtained will 
not be disclosed to the public. These are not provo- 
cative questions and it may be expected that they 
will be approved by Parliament. The history of this 
Bill showa our democratic institutions at their best. 
We have, first, a Bill with a vague and complex 
schedule, calculated to give rise to objections, and 
covering more ground than was really required ; 
then an excellent, critical debate in the House of 
Oommons, and a good, general discussion in the 
newspapers; and, finally, the revision and simpli- 
fication of the Bill by a sensible Minister. ; 


Air Raid Precautions 

Iw his speech on the motion for the third reading 
of the Air Raid Precautions Bill in the House of 
Commons on December 7, Sir Samuel Hoare empha- 
sixed that air raid precautions, on however great a 
scale, cannot assure complete immunity to the 
population of Great Britain or any other highly 
industrialized European country. The most that can 
be done is to minimize the oatastrophe and loss of 
life and to ensure the esential defence service. It is 
also impossible to concentrate on passive defence a 
disproportionate amount of money and man-power. 
Air raid precautions have their proper place in & 
general scheme of defence finance and preparation, 
and Sir Samuel expressed the opinion that the 
execution of the Government’s plans would go far to 
prevent panio and ensure the continuance of the 


' egeential services. When the Bill reached the Statute 


Book the Government propoeed to make much 
greater use of experiments in co-operation with local 
authorities and to strengthen the air raid precautions 
organization of the Home Office. In addition, very 
considerable steps are already being taken in Govern- 
ment Departments to organize air raid precautionary 
methods. About fifty instructors drawn from different 
departments have received training at the civilian 
anti-gas sohool and are giving instruction to the staffs 
of departments. About eighty instructors trained in 
the same manner have been supplied to the Post 
Office, and it is hoped by the end of the year that 


"the new Whitehall 


there will be more than 150 instructors in the Post 
Office service alone. Seven gas chambers are being 
constructed in various Government buildings in the 
London area by the Office of Works, and the Office 
is also carrying out an extensive structural sfirvey of 
existing Government buildmgs. The most suitable 
accommodation will be ear-markfd for refuges to 
SE Dee DA rit ey vecuestea. on rne ofan ai 


raid warning. 


enero prea aat a doles Se 
considered in all new Government buildings, and in 
i it is proposed to oon- 
struct a roof of solid concrete to resist amall in- 
cendiary bombe and some resistance to penetration 
of high explosive bombs generally. The solid concrete 
floors would offer further resistance to bombe which 
penetrated the roof, while the second floor below the 
roof would be strongly reinforced to retain debris if 
the top floors collapsed. - A strongly reinforced floor 
would also be provided on the ground floor level to 
provide protection for staff collected in the emergency 
refuge accommodation in the basement. Interesting 
to soientiflo workers as are these dotaila of Govern- 
ment plans, they will equally welcome Sir Samuel 
Hoare's frank admission of the limitations of air raid 
precautions and his remmder that the very pre- 
cautions proposed run counter to the ideals and chief 
movements developed in civilized life after genera- 
tions of progress. In protective clothing, lighting, 
evacuation, we are setting the clock back for genera- 
tions, and Bir Samuel Hoare averred the Government's 
determination to lose no opportunity of trying to ` 
reintroduce sanity into the world and remove the 
conditions which have made such provisions 
inevitable. 


Administration and the Aborigines of Australia 


OoBROBORATION in part of recent criticiam of the 
treatment of the Australian aborigines (see p. 1029 
of this issue of NATURH) comes from a source carrying 
& weight that cannot be disputed. Dr. Donald 
Thomson, an anthropologist appointed by the 
Federal Government to act as a special patrol officer 
in Arnhem Land, now relinquishing his post to take | 
up & Rockefeller Foundation fellowship at Cambridge, 
has made & statement, according to the Canberra 
correspondent of Ths Times in the issue of December 
9, in which he commenta severely on the policy in 
aboriginal administration being pursued in tho 
Northern Territories. His criticiam, as reported, is 
directed mainly against encroachment on native 
lands. In the selection of Groote Eylandt as a 
flying-boat base, he maintains, every interest but 
that of the aborigmes has been considered. It seals 
the doom of a tribe of three hundred aborigines, “in 
many ways the pick of the surviving Australian 
tribes"—& view which anthropologists conversant 
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with the Australian material will endorse, He went 
on to state that the Arnhem Land Reservation is no 
reservation at all. It is bemg encroached upon in 
many ways, the natives are diminishing rapidly, 
while two watering for pearlerg, which have 
been established on’ the coast, are destined to be 
‘plague spots’ which will extend throughout the 
reserve. That oritjciam is not entirely ill-directed 
has been admitted by Mr. Lyons, the Prime Minister, 
who, while deprecating exaggeration, concedes that 
there istoom for improvement—-indeed that improve- 
ment is "imperative and urgent". He announces his 
intention of calli&g an early conference of Federal 
and State representatives to consider the future of 


the aborigines. 


Mr. G. O. Harrison 

Many graduates of the University of Birmingham 
will be interested to learn that Mr. G. O. Harrison, 
chief workshop assistant in the Physics Department, 
is retiring after nearly fifty years service. Mr. 
Harrison began as laboratory boy to Prof. J. H. 


Poynting when the latter was engaged on his gravi- ’ 


tational experiments at Mason College. When 
Röntgen discovered X-rays, Mr. Harrison, on the 
instructions of Prof. Poynting, made the first K-ray 
tube constructed in the Birmingham district and 
successfully used it to make a radiogram of Poyntmg’s 
hand. For the next two years, the Physics Depart- 
ment, with Mr. Harrison as radiographer, became a 
centre to which the hospitals of the city sent patients 
to be ‘X-rayed’, the well-known surgeon Jordan 
Lloyd being one of the first to avail himself of the 
new facility for seeing the ‘msides’ of his patiente. 
The rays were also applied to dentistry, the method 
employed being very like that in general use to-day. 
In the course of this work, Mr. Harrison discovered 
that X-rays could be seen, that ie, that they pro- 
duoed on the retina (suitably prepared by darkness) 
the effect of light, shadows of interposed metal objects 
being clearly distinguishable. This formed the subject 
of a letter to NATURH (July 15, 1897, p. 248). Mr. 
Harrison's skill as a giass-blower and his versatility 
as an instrument maker have been of great value to 
a long series of research workers in the Physics 
Department, whose good wishes will go with him in 
his retirement. 


New Surgical Research Laboratories 
Tma Bernhard Baron Laboratories of the Royal 
College of Surgeons of England were opened by the 
Earl of Athlone on December 8. These laboratories, 
which occupy the fourth, fifth and sixth floors of the 
main College building, were made possible by a gift 
- of £30,000 from the Bernhard Baron Trust. The 
object of the tories is to provide facilities for 
experimental work on problems bearing on surgical 
diagnosis and treatment and for the investigation by 
experimental methods of more fundamental bio- 
logical problems. In addition to six large laboratories, 
the research unit is provided with complete animal 
accommodation, a fully equipped operating theatre, 
X-ray and photographic rooms and a pathological 
laboratory. The laboratories are furnished with 


NATURE 


1045 


movable units, which allow of the remodelling of 
the laboratories to suit the individual requirements 
of those who use them. One of the most interesting 
features is the use which has been made in the 
building of Empire timber for furnishing, flooring, 
etc. Ample provision is made for twenty reeearoh 
workers, and the staff accommodation is well arranged 
on the sixth floor, which Jeaves the floor below a 
complete research unit. Pathological, X-ray and 
photographic rooms are on the fourth floor. The 
detailed equipment of the research rooms is interest- 
ing. Use is made of gas plugs instead of gas tape, 
electric power and light outlets are grouped in such 
& way as to facilitate the assembly of electrical 
equipment for experimental work. The operating 
theatre has been designed as a model theatre for 
animal work,. and is completely equipped with 
modern, steam sterilizing plant, X-ray viewing 
screens, diathermy and telephone installation. 


Visual Purple and Vision 


Da. R. J. Lvruaoz delivered the Thomas Young 
Oration of the Physical Society, entitled “The Struc- 
ture of the Retina and the Role of ita Visual Purple", 
on December 9. The key to the understanding of the 
processes by which the energy of a light wave causes 
impulses in the optic nerve lies in the retina. It is 
found that about 400 rods of the retina must be 
served by one nerve fibre after the demands of the 
cones, the organs for visual acuity, have been satisfied. 
The conger and other deep-sea fishes have retins 
almost exclusively composed of rods, and these rods 
are fine and filamentous. The fineness of the rods 
in the oonger's retina cannot result in a higher 
resolving power of its eye, since some 1,000 rods must 
be attached to one nerve fibre. It is suggested that 
visual purple, the light-sensitive substance found in 
the rods, is adsorbed on their surfaces and that the 
large number of rods in the oonger, by increasing 
the quantity of visual purple, improves the animal's 
vision at low illuminations. The increase in visual 
purple will not have a great effect on animals living 
at very great depths where only a narrow band of 
wave-lengths is transmitted. Deop-sea fishes also 
improve their vision at low illuminations in other 
ways, namely, by having large aperture eyes and 
also by the movements of pigment which protect 
the rods and their visual purple during exposure to 
light. The eyes of the monkeys have been shown to 
possess a remarkable adaptation to habit, day-hunting 
species having & cone type of retina, night-hunting 
forms havmg mostly rods, whilst in addition the 
retina is lined with tapetum, which appears to act 
by reflecting light back on to the rods. Recent 
work on visual purple has shown that the quantum 
efficiency of the bleaching process is about unity, 
and in addition visual purple has a high extinction 
coefficient. The ‘bleaching’ of visual purple by light 
resulte in the production of a yellow substance, and 
there are probably other intermediate products. The 
presence of ‘these coloured breakdown producta m 
high concentration might considerably modify the 
perception of light of different wave-lengths. 
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Estuary Channels and Embankments 

In tbe Vernon-Harcourt Lecture delivered at the 
Institution of Civil Engmeers on December 8, Dr. 
Brysson Cunningham discussed “Estuary Channels 
and Embenkmenta". The two chief objects of the 
engineéring treatment of estuaries are the regulation 
and improvement of the navigable channel and the 
protection of adjacent low-lymg land from tidal 
inundation. From the point of view of navigation, 
defecte arise from three main causes: (1) a shifting, 
unstable channel; (2) a narrow bed, with inadequate 
depth of water; and (8) a bar. In oerrying out 
estuary training works for the removal or amelioration 
of the first defect, certain ptinciples have to be 
observed in order to avoid risks and possibilities in- 
volved in the confinement of the stream within a 
definite course. The design of different types of wall 
was considered by Dr. Cunningham. As regards 
shallowness of the river bed, the principal remedy, 
although not of a permanent nature, is dredging 
by means of floating plant of various types. 


The cause and origin of bars were next discussed, ` 


and the peculiar conditions attached to dredging 
operations in exposed situations were set out with 
particulars of some of the latest and largest 
dredgers engaged on that class of work. Dealing 
with estuary embankments, Dr. Cunningham pointed 
out that in the case of the Thames alone, there 
are more than 40,000 acres of serviceable marsh- 
land, utilized for a variety of purposes, which 
have to be protected at high water in this way, while, 
in the maritime provinces of Holland, whole districts 
lie so low as to be permanently below sea-level. The 
embankments on the Thames, the Trent and at the 
mouths of the Schelde and the Maas were illustrated 
and the nature of ther construction explained, 
including the design of sluioes for dealing with the 
drainage of inland water. 


Television on a Large Screen 
AoooxEnDING to reporte in The Times of December 8 
and 10, two demonstrations have been given recently 
of the reproduction of the London ision pro- 
grammes on a large screen. In the first case, Mr. 
J. L. Baird showed the B.B.C. television programme 
on & large cinema screen. The receiver utilized a 
cathode ray tube, on the luminescent screen of which 
a small picture, 2 in. square, was first formed. This 
was then projected optically on to the large screen 
to give a picture about 8 ft. by 6 ft. At all times the: 
picture, it is stated, was quite clear as viewed from 
both the front and the back of the theatre; the 
focus was good and there was never sufficient inter- 
ference to disturb the enjoyment of the audience. 
The second demonstration was given by Messrs. 
Scophony Ltd., using the pioneer optico-mechanical 
methods developed by that company. In this case, 
two ‘receivers were available, one giving a screen 
picture 6 ft. by 5 ft. suitable for a mediurn-size hall, 
and the other being a home receiver providing a 
picture 2 ft. square. The first receiver was demon- 
to a large audience, who saw a very acceptable 


reproduction of the afternoon television programme. 
The ‘pictures were free from flicker and ‘were bright 
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enough to.be seen in comfort- by everyone present. 
It seems likely that these two demonstrations will 
mark a new stage in the progress of the technique of 


Thermionic Valve Data $ 


Tun modern thermionic valve has now become of 
world-wide importance, not only in connexion with 
radio broadcasting, but also in ite many applications 
in scientific and commercial isbtrumente, and in in- 
dustrial processes. Unfortunately for those who have 
to make constant use of valves of the usual receiving 
type, their popularity and rapid advances during the 
past decade have resulted in a multifarious range of 
valves for different purposes. In spite of several 
earnest attempts, no satisfactory means of classifying 
these valves has been standardized, and the various 
manufacturers have accordingly adopted different 
and arbitrary codes for designating the types of valves 
which they supply. Amidst this confusion and in 


‘the absence of adequate co-operation between manu- 


facturers in different countries, it is natural to find 
that the number of types is constantly increasing 
and is now quite unnecessarily large. Pending the 
time when more uniformity is arrived at, however, 
the Wireless World has been fulfilling & useful public 
service for the past ten years by issuing a list of valve ` 
types with the appropriate technical data. A search 
through these lists reveals in a striking manner not 
only the growth in the number of valves, but also 
the increasing amount of information which is needed 
about & valve in order to select a suitable type for 
any . The issue of the Wireless World of 
November 25 contains the latest of these liste in 
the form of a nineteen-page supplement. The data 
here provided cover more than 900 current valve 
types, both British and American, as many an 
fourteen numerical characteristics being given for 
some of the valves. A useful guide to valve bases 
is also provided. Such & publication cannot fail 
to be of great utility to all scientific and technical 
workers who make use of the modern thermionic 
valve. 


Accessions to the British Museum (Bloomsbury) 


Awoxa the accessions to the collections of the 
British Museum (Bloomsbury) announced in December 
are & number of antiquities from the Near East and 
Egypt. Of these, among the more noteworthy are 
those obtained by Mr. M. E. L. Mailowan's excava- 
tions of last season on sites in northern Syria. Olay 
tabletas from Chager Bazar, dating from about 
2000-1900 2.0., deal with accounts, moetly relating 
to corn. Although the names of the months are 
Babylonian, the tableta appear to indicate that the 
district was then under the dominion of Assyria. 
Objects from another site, Brak, are of oonsiderable 
rmportanoe in the prehistory of western Asia, as 
they include black-on-white pottery, similar to that 
found by Sir Leonard Woolley at Atchans near the 
mouth of the Orontes, and bearing out his conclusion 
as to the international importance of that region as 
an emporium linking the Mediterranean and the 

(Continusd on page 1055) 
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Further Tributes to the late Lord Rutherford 


Prof. Stefan Meyer 
Institute of Radium Research, Vienna 


Tzu» world is poorer through the passing away 
of ita leader in radioactivity and nuclear physics, 
Lord Rutherford, who was & unique. personality, 
and what every single one of us has lost scientific- 
ally and personally is impossible to say in words. 
But asked to add a personal contribution to the 


tribute in NATUEE, I am glad to be allowed to. 


tell how much he was admired and loved in Austria. 

Schweidler’s and my first contact with him 
dates from the beginnings of radicactivity, when 
he was in Montreal. The deflection of Becquerel 


rays by a magnetico field, discovered in Vienna in ` 


1899, was one of the foundations for his olassiflca- 
tion of these rays, and led to & correspondence 
that was never interrupted. We remember with 
pleesure his congratulations when & few years later 
we Buooeeded in proving the identity of the long- 
lived induced radioactivity with radio-lead and 
polonium as he had predicted. Our first personal 
meeting was ix 1910, at the Congrees of Radiology 
in Brussels. There, international oo-operation in 
radioactivity was inaugurated and the Inter- 
national Radium Standards Committee set up, the 
members being B. B. Boltwood, M. Curie, A. 
Debierne, A. 8. Eve, H. Geitel, O. Hahn, St. 
Meyer, E. Rutherford, E. Schweidler and F. Soddy. 
This Committee, which after the death of H. 
Geitel, B. B. Boltwood and M. Curie, and after 
F. Soddy’s resignation, with H. Geiger, 8. C. Lind, 
J. Chadwick, I. Curie-Joliot, J. Joliot, O. Hónig- 
schmid and A. Piccard as respective successors, 


survived all troubles of the Great War and the 
following years, and Rutherford always expressed 
his oonviotion that the Committee ought to 
continue. He was president of the Committee, 
and 8o late as April 1937 he signed two certificates 
for the- new Washington standards. The first 
consequence of the constitution of the Committee 
was & meeting in Paris in 1912, which was attended 
by M. Curie, A. Debierne, O. Hahn, St. Meyer, 
E. Rutherford, E. Schweidler and F. Soddy. 
There, quite pure radium preparations, obtained 
from Paris and Vienna, were compared and the 
primary standards designated, a fact as important 
for radioactivity as the creation of the standards 
of the metre and kilogram. 

In the summer of 19013, Rutherford, accompanied 
by his wife and B. B. Boltwood, visited me in 
Bad Ischl, where also Hónigschmid, Mache and 
Schweidler from Vienns had assembled. I think 
it was his only stay in Austris, and he enjoyed the 
country and the people on his trips in his car. 
The ‘Dirndl’ costumes in Ischl, which caused his 
chauffeur to ask what race lived in Austria, and 
a Tyrolese hat Boltwood bought and wore con- 
tinually, were a source of unending amusement 
for him. At that time we wanted to organize & 
radiological congress in Vienna for 1915. The 
War prevented the realization of this plan, but 
it could not loosen the friendly relations between 
Lord Rutherford and Viennese physicista. In the 
same way as at that time R. W. Lawson was 
enabled to continue his work at the Vienna Radium 
Institute, Rutherford did his best to procure oon- 
cessions for our compatriots in England. 
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The Vienna Academy of Sciences oan be proud 
of having appreciated at an early date Rutherford’s 
exceptional genius. The Academy so early as 1908 
helped him in his work by the loan of 300 mgm. 
radium free of cost. In 1912 he was made 
corresponding member, and in 1928 honorary 
member. After the War it seemed as though 
the radium preparations still in the poasession 
of Rutherford would be confiscated as ‘enemy 
property’. After prolonged correspondence, Ruther- 
ford got the preparations released (1921). In 1927, 
when the financial’ difficulties of the Vienna 
institutes were at their climax, he bought the 
radium and so enabled research in Vienna to be 
carried on for some time. Already in 1921 he 
had written tome: “There seems a growing sense 
in our governors that it is about time they tried 
to help all countries to get on their feet again" ; 
and in 1927 he wrote: “I am very sensible of the 
generosity shown by the Vienna Academy of 
Sciences and the Austrian Government in loaning 
me such a valuable preparation for such a long 
period. The use of the material has rendered 
posaible the long series of investigations in Radio- 
activity by myself and my studenta and has been 
an invaluable aid in my researches’. Again, when 
he had bought the preparation, he said: “I hope 
in this way to show my appreciation of the 
generosity of the Vienna Academy and also to 
help the Radium Institute to continue its radio- 
active investigations”. 

I saw Lord Rutherford for the last time in 1932 


in full vitality in Minster, where the whole session , 


of the Bunsen Gesellschaft was under the spell of 
his personality. In the following years he reoeived 
my daughter and my son in the kindliest manner 
in Cambridge, in spite of the numerous claims on 
his time, and gave them many proofs of his friendly 
feelings. Whoever came in oloee contect with him 
` will cherish the memory of how he attracted all, 
not only through his surpassing scientific greatness, 
but also through his human kindness and personal 
charm. 


Prof. A. Norman Shaw 
McGill University, Montreal* 
EN of science the world over are mourning 
the death of Lord Rutherford, one of the 
greatest discoverers of all time. ] 
MoGill graduates are feeling an additional per- 
sonal loss. His former students have for long been 
*From a mensage printed in the MoOUI Graduates’ Pullen. 
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proud to recall that they received training and 
inspiration from the greatest of all MoGill pro- 
feesors. The fact that Rutherford laid the founda- 
tions of his major work when here has lent an 
added prestige to McGill University throughout 
the world, and created an unending stimulus for 
his successors. At MoGill he was given his first 
opportunity for leadership in research, and the 
degrees we gave him marked more trily the 
graduation of MoGill under his jnfluence with a 
new and higher degree of science. 

Rutherford was responsible for the greatest out- 
burst of original investigation which has occurred 
in Canada. For several years brilliant scientific 
pepers on discoveries in radioactivity and atomic 
physics poured out at the rate of nearly one & 
month from the able group which had gathered 
around him from centres as far apart as Poland, 
Germany, France, England and the United States. 
The influence of his work and ideals soon pene- 
trated into all walks of science in Canada, increas- 
ing the demand for higher scientific training and 
investigation. 

Old friends and pupils of Rutherford have 
memories even more deeply cherished than the 
recollections of his work iteelf. His lively humour, 
boyish zeal, and kindly human interest in the 
affairs of those around him, his untiring help in 
time of need, that remarkable driving ability by 
which he could obtain almost incessant work 
willingly given, his uncanny and unerring instinct 
for the next best step, his hatred of pretence and 
untested generalization, his outspoken frankness, 
his uniform fair dealing, his capacity to pick able 
men and later place them in their life's work, his 
friendliness and approachability, his dominating 
voice and personality when deeply stirred—theee 
attributes and more will be recalled as hall-marks 
of one man, Ernest Rutherford. In our lifetime 
we shall not see his like again. 


Prof. Niels Bohr, For.Mem.R.S., 
University of Copenhagen 

I am thankful for the invitation of the Editor 
of Natur: to write a few words about my relations 
with Lord Rutherford that have been so decisive 
for my work and have filled so large a place in my 
life. Indeed, neither in the short article about 
Rutherford’s relationship to his pupils, which I 
had the pleasure of contributing to the Cavendish 
Laboratory Supplement to Natura of December 19, 
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1928, nor in the short tribute to Rutherford's 
memory, which I had the gad:duty of giving at 
the Galvani Congress on the announcement of his 
untimely death and which appeared in Natura 
of October 30, 1987, did I find opportunity to 
give a proper expression of my personal indebted- 
neas to him, who was to me everything that an 
inspiring leader and a fatherly friend could be. 

Frorft the moment J was admitted into the group 
of students from. very different parts of the world 
working under Rutherford's guidance in his 
laboratory in Manchester, he has to me appeared 
a8 the very incarnation of the spirit of research. 
Respect and admiration are words too poor to 
describe the way his pupils regarded the man 
whose discoveries were the basis of the whole 
development in which they were enthusiastically 
striving to partake. What we felt was rather a 
boundless trust m the soundness of his judgment, 
which, animated with his cheerfulness and good 
will, was the fertile soil from which even the 
smallest germ in our minds drew its force to grow 
and flourish. His simplicity and disregard of all 
external appearance perhaps never disclosed them- 
selves more spontaneously than in discussions with 
his students, who were through his straight- 
forwardness even tempted in youthful eagerness 
to forget with whom they were talking until, by 
some small remark, the point of which they often 
first fully understood after they had left him, they 
were reminded of the power and penetration of his 
insight. 

The stimulus Rutherford gave his pupils was, 
however, in no way limited to times of daily 
intercourse. Thus when, returned to Denmark, I 
pursued the liné of work which I had taken up in 
Manchester, it was to me & most enoouraging 
feeling to know that I oould always oount on his 
warm interest and invaluable advice. Indeed, 
looking through our correspondence from those 
days, I can hardly realize how in the midst of all 
his work he could find time and patience to 
answer in the kindest and most understanding 
way any letter with which a young man dared to 
augment his troubles. Especially close our rela- 
tions became during my stay for the first years 
of the Great War as lecturer in Manchester and 
when, in times full of anxieties, he kept up the 
spirite of the small group left in the laboratory 
and, in the short moments of leisure from the 
great practical duties entrusted upon him, steadily 
went on preparing the road to new discoveries 
which should soon lead to such great results. 
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In later years, it was each time to me the 
greatest source of renewed encouragement to visit 
him in his home in Cambridge, where, in spite 
of never-ceasing work and an ever heavier burden 
of duties, he shared so quiet and simple a life with 
the companion who, always in contact with what 
was deepest in his character, from early days 
stood by him in every joy and sorrow. With age 
the vigour of his spirit did not abate, but found 
outlet in ever new ways, and his genial under- 
standing and sympathy with all honest human 
endeavour gave to his advice in any scientific or 
practical matter a value treasured in wider and 
wider circles. To every one of us to whom he 
extended his staunch and faithful friendship an 
approving smile or a humorous admonition from 
him was enough to warm our hearts, and for the 
reat of our lives the thought of him will remain 


to inspire and guide us. 


: Prof, G. Hevesy 
University of Copenhagen 

Waar, early in: 1011, I had the privilege of 
joinmg the Langworthy Laboratory of Physics in 
the University of Manchester, that part of radio- 
activity which may be called the classical one was 
approaching completion. The sequence in the three 
series of disintegrations and the life-period of their 
members had with but few exceptions been already 
ascertained, mainly by the work of Rutherford 
and his pupils. This very laborious task, often 
requiring for its performance much ingenuity, 
was initiated by. the theory of successive trans- 
formations put forward by Rutherford and Soddy 
in 1902 ; this proved to be the fundamental theory 
of radioactive research. The successful completion 
of the main task of classical radioactive research 
further enhanced the great authority of the leader 
of the Laboratory and the spirit of contentment 
prevailing in the Laboratory. 

The chapter on the properties of the radioactive 
radiation, though greatly advanced in those years, 
was far from being complete. Rutherford, 
although he personally carried out experi- 
ments on the heating effect of radium and 
ite emanation with the assistance of his faithful 
and able laboratory steward, Kay, and encouraged 
all the numerous researches going on in his 
laboratory, concentrated his interest chiefly on the 
experiments on a-particles. Of all. Rutherford's 
spiritual children, none was more deeply loved by 
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him than the a-particle, and none requited his 
affection more generously. The conception of the 
nuclear atom was put forward by him on the 
basis of the experimental resulta on the scattering 
of the a-particles obtained by Geiger and Marsden. 
In witnessing the birth of this conception, his 
pupils had & unique opportunity of seeing the work- 
ing of Rutherford’s great mind. To be struck by 
the remarkable behaviour of a tiny percentage of 
the a-particles investigated, to ascertain that the 
observed effect was genuine, to ask for a reason 
which would account for the effect and to accept 
_the most straightforward solution, was a typical 
sequence of the truly ‘Rutherfordian’ way of pick- 
ing out and solving problems. 

In & recent speech at Guildhall, Lord Baldwin 
characterized his fellow countrymen as being pro- 
foundly distrustful of the men called clever. To 
some extent the late Lord Rutherford shared this 
feeling by distrusting those who wanted to build 
up science on purely deductive lines. He was fully 
convinced that the line of advance followed *by 
him so successfully, based on the application of 
sound common-sense considerations to experi- 
mental observation of the right phenomena, is the 
most trustworthy road to progress. This deep 
conviction did not prevent him, however, from 
early recognizing the fundamental importance of 
ideas moving largely on deductive lines, put for- 
ward by & young man joining the Manchester 
Laboratory shortly after the introduction of the 
conception of the nuclear atom. The union of 
Rutherford's nuclear concept with Bohr's ideas 
proved to be an immensely fruitful one, the 
importance of which even far exceeded Ruther- 
ford’s early expectations. When some time after 
the birth of the nuclear conception, I asked 
Rutherford, during conversation m his hospitable 
house, if the origin of the 6-particles accompanying 
radicactive disintegration is to be traced to the 
nucleus or not, he answered that he did not 
know, and suggested approaching Bohr with this 
question, thus showing the great appreciation of 
Bohr’s insight in atomic processes he already had 
in these days. 

In later years, when Rutherford spoke of the 
old Manchester. days, he repeatedly remarked 
that we did not then fully realize what great times 
we were witnessing. Those Manchester days were 
the greatest period of Rutherford’s scientific 
genius. With imoreasing age and still further 
increasing fame, Rutherford’s great and kindly 
interest in his former and present pupils, his deep 
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and sympathetio understanding of the difficulties 
experienced by them and mankind in general, have 
grown in like measure. For those who had the 
privilege of knowing intimately the personality 
and achievements of Rutherford, his death removes 
one of the great attractions of life. 


M. le Duc de Broglie 
Paris 


I FEEL it & great honour that I have met Lord 
Rutherford of Nelson so frequently and that, only 
a few years ago, I was called upon to write, in 
Natura of May 7, 1932, an appreciation of the 
great services which he has rendered to science. 
Now that we have lost him, we can see more 
alearly the magnitude of the part he has played 
during the past forty years in creating, to a great 
extent, the physics of the atom and of the nucleus. 

One could give striking examples of the way in 
which he concentrated on the fundamental implica- 
tions of any hypothesis which he adopted, and 
followed their consequences to the point where he 
was able to show clearly the need for the intro- 
duction of new ideas. 

He, and the physicists of his school, probed the 
atom with swiftly moving electrified partioles, and 
interpreted their resulta by means of the equations 
of classical mechanics. They were thus able to 
show the existence and the smallness of a central, 


' heavy, positively charged nucleus, in the neighbour- 


hood of which the ordinary laws of electrostatics 
begin to break down and to reveal new phenomena. 

Bohr showed how classical mechanics must be 
modified to give rise to the atomic model which 
bears the names of Lord Rutherford and him- 
self, and has recently emphasized the funda- 
mental difference between interactions inside and 
outaide the nuoleus. In the first case, spheres of 
action encroach upon each other to such an extent 
that a particle cannot make oontact with this 
region without affecting simultaneously all the 
parte which compose it. On the other hand, out- 
side the nucleus, considerations proper to a two- 
body problem are still applicable. 

In a more general fashion, the extraordinarily 
brilliant way in which the Cambridge school, led 
by Lord Rutherford, made use of formal mechanical 
models of the atom led to such progress in the 
knowledge and description of phenomena that 
physicists changed their outlook after the manner 
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of explorers who, on the far side of & mountain 
range, discover a new oountry. It then became 
clear that concrete images and quaai-classical 
theories had been pushed to the extrgme limits of 
their usefulness and that, to make further progress, 
it would be necessary to introduce new ideas. Thus 
Rutherford’s name is honoured equally by those 


physicists who regret the passing of the old | 


mecharfical theories of the atom and by those who 
prefer the more abstract ideas which have replaced 
them. 

The great man of science whoee ashes now reet in 
Westminster Abbey close to his illustrious pre- 
decessors was taken from us at a time when the 
tremendous advances in nuclear physics were 
giving to his work the fullness it deserved, and, in 
the future, they will testify to the vigour and 
fertility of his genius. 


Prof. J. Stark 


President of the Physikalisch-Technischen 
Reichanstalt, Berlin 

I am glad of the opportunity afforded by the 
Editor of Nature to write a few words about the 
late Lord Rutherford. I have admired Rutherford 
for the last thirty years, as one of the greatest 
research workers in the field of physics. When, 
in 1902, his fundamental publications on the 
transmutation of radio-elements appeared, I was 
so charmed by the clearness and elegance of his 
experimental demonstration and by the importance 
of his discovery that I wrote him an enthusiastio 
letter to Montreal and congratulated him on his 
discovery. For this discovery, Rutherford received. 
. the Nobel Prize in Chemistry. But he afterwards 
made more discoveries, chiefly of a physical 
character, which merited the Nobel Prize in 
Physics. I have therefore proposed several times 
to the Nobel Committee for Physics that Lord 
Ruthorford should be distinguished by the award 
of the Nobel Prize in Physics also. ` 

It is unnecessary to speak of the importance of 
Rutherford’s discoveries for the development of 
research in atomic structure, for they belong 
already to the generally known fundamentals of 
atomistic research and will always be valid. 
Rutherford’s was the spirit of a great man of 
sclence, who, basing his conceptions on reality, 
tries to solve great problems by watching and 
carrying out suitable experiments and careful 
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measurements, and is not influenced by dogmatic 
theories. If future generations choose Rutherford 
as a model, physics will not become numbed by 
learned knowledge and dogmatic formule, but 
will achieve results through practical experimenta- 
tion. : 


Prof. Otto Hahn 
Kaiser Wilhelm-Institut für Chemie, Berlin 


AT the request of the Editor of NaTURE I 
gladly write a few lines in memory of my 
never-to-be-forgotten professor, Lord Rutherford. 

In the autumn of 1905, I went to work with 
Prof. Rutherford in the Macdonald Physios Build- 
ing at Montreal and this visit was primarily 
responsible for my decision to change over from 
organic chemistry to radioactivity. 

In addition to other problems, Rutherford was 
at that time working on the magnetic and electric 
deflections of a-rays, which he had recognized as 
helium atoms. A large variety of transformation 
products was investigated in the course of time, 
and I was fortunate in being invited to take part 
in some of this work. We determined the magnetic 
and electrostatic deflections of the a-rayB from 
radiothorium, a substance which, by a stroke of 
good fortune, I had discovered shortly before in 
Ramsay's laboratory. The apparatus was fitted 
up in & dark cellar. The Toepler pump functioned 
slowly and not always satisfactorily, and many 
photographs had to be taken, for there was a very 
real danger of radioactive contamination. Ruther- 
ford was not to be discouraged by initial failure, 
however, and he was able to establish conclusively 
that the a-rays from radiothorium and from ite 
transformation products are also helium particles. 

Nothing could deviate him from his infective 
enthusiasm for work, which was imparted to all 
the members of his institute. Of these, apart 
from my German friend Max Levin from Gottingen, 
I should mention in particular Dr. A. 8. Eve, 
who was later appointed successor to Rutherford 
in the Macdonald Physics Building. I recall with 
gratitude the never failing fatherly friendship and 
readiness to help which Rutherford showed 
towards us two foreigners. Love of our professor 
and of our work formed a bond of union also with 
the other members of the research department, 
H. L. Bronson, R. K. McClung and R. W. Boyle ; 
it was the link in our happy family circle. 
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All gatherings, whether of a scientific or of a 
social nature, bore the mark of Rutherford’s out- 
standing personality, although he was then barely 
thirty-four years old. There was a combined 
physical and chemical colloquium at Montreal, and 
it happened not infrequently that the beloved 
a-particles slyly found their way into the discussion 
which followed a lecture on one or another problem 
of organic chemistry. Quite unintentionally, but 
nevertheless to everyone's joy, the most topical 
problems of radioactivity had again suddenly 
become the focus of the conversation. 

At the same time, Rutherford was so sincere 
and unassuming in his dealings with his students 
and with the everyday things of life, that we two 
Germans in particular were constantly filled with 
surprise and admiration. We had no doubt 
imagined that such a distinguished professor 
would be an unapproachable person, conscious of 
his dignity. Nothing could have been further from 
the truth. I still possess a small photograph which 
shows him clearing away the snow from the 
entrance to his house. In this house we were 
often evening guests, listening in rapt attention 
to the intimate piano-playing of Mrs. Rutherford 
or to the spirited narrative of the Professor. 

Early in the year 1906, a photographer came to 
the Macdonald Physics Building to take a photo- 
graph of Rutherford working in his laboratory, 
for publication in the columns of NATURE with 
an article by Dr. A. 8. Eve on the Macdonald 
Physics Building. Rutherford was at first reluctant, 
but later he granted the photographer permission 
to take a few flash-light photographs showing him 
seated at his a-ray apparatus. The photographs 
were duly taken, and they were also quite good. 
In the opinion of the photographer, however, the 
already famous professor was not dressed elegantly 
enough for the readers of Natura. Not even cuffs 
were to be seen peeping from the sleeves of his 
coat! But the photographer found a way out; 
I was to lend Rutherford my loose cuffs. They 
were 80 arranged that they protruded well beyond 
the ends of his sleeves. The photographer ex- 
preesed satisfaction with the new photograph. As 
a result, in one of the volumes of NATURA for the 
year 1006 (NATURE, 74, 278), we see not only 
Prof. Rutherford seated alongside the apparatus 
with which he carried out his epoch-making experi- 
ments on the a-rays, but also one of the cuffs of 
a young research student, who treasures his sojourn 
with one of the greatest masters of physical research 
as one of the most beautiful memories of his life. 
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Prof. E. Fermi 
University of Rome 


Tuna unexpeoted news of Lord Rutherford's 
death reached me at Bologna, when I was taking 
part-in a meeting for the bicentennial celebration 
of Galvani’s birth. A large group of physiciste 
from all nations were assembled there, and it was 
quite apparent how deeply everybody felt the loss 
that science had suffered, by theepassing away of 
a man whose efforts had opened up to physica one 
of the widest and as yet unfathomable flelds of 
investigation. 

Lord Rutherford certainly belonged to that 
highest class of experimenters—very few in the 
history of human thought—who appear to their 
admirers to be led by some sort of instinct always 
towards the succesaful attack of fundamental 
problems. If we consider most of his experimenta, 
we are impressed by the fact that they are con- 
ceived so simply as to be easily understood and 
appreciated by a layman; their performance does 
not require a complicated piece of machinery, nor 
even often exceptional experimental skill. But 
it is not exaggeration to state that such simple 
experiments, as for example the discovery of the 
positive nucleus inside ita cloud of electrons, or 
the method for producing artificial disintegrations 
by a-particle bombardment, are milestones in our 
knowledge of Nature. 

Lord Rutherford will be remembered in the 
history of science not only on account of his 
personal contributions but also as & teacher, in 
the highest meaning of this word. One of the 
largest and moet successful groups of investigators 
developed around him and learned from him not 
only the principles and the methods of research, 
but also the necessity of endurance and steadiness 
as essential requirements of the man of science. 


Prof. L. Wertenstein 
Free University of Poland, Warsaw 


I rink that the concluding remark of Prof. 
Ohadwick’s tribute to the memory of Lord Ruther- 
ford in NATURE of October 30, p. 751: “wo lost 

. our leader" can be applied not only to his 
immediate collaborators but also to whose who, 
like myself, have worked on radioactivity and 
have followed for years the progress of his work. 
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Although in the science of radioactivity most was 
done by Rutherford and his school, he is also 
responsible for a great part of what has been done 
elsewhere, because he opened -up npw fields of 
research and stimulated enthusiasm to such a high 
degree that it was impossible not to try to attain 
something approaching his splendid achievements. 
Every branch of physics has had leading men at 
differerf epochs, but we workers in radioactivity 
have been 'exoepfionally fortunate in having such 
a leader. 

I remember, when a young student in ' Mme. 
Curie’s laboratory, the impreesion created by the 
appearance of every new paper of Rutherford’s 
in the Philosophical Magazine. I would say, and 
many of my colleagues will believe me, these 
papers were considerable eventa in my life. A 
young scientific worker aims at perfection and 
looks for some ideal to follow: this perfection, 
this ideal, was to be found in Rutherford’s way 
of showing simplicity in what seemed intricate, 
of attaining with apparent ease what was thought 
unattainable, of putting aside every obstacle as 
if it were merely a ahadow. The uprolling of the 
magnificent film: “the a-perticle", with the thin- 
walled tube and electrical counting, the crystal 
analysis of the y-rays, it was more than science ; 
it was an immediate contact with Nature, as if 
radioactivity itself chose him to unravel ite 
secrete. We followed and admired him, but he 
took at times steps too large for us ordinary 
mortals, and when the paper on the nuclear atom 
appeared most of us could not believe it. I 
remember it gave me many sleepleas nights, and 
I envy Chadwick for having listened to ite first 
announcement; was it not the greatest day in 
the history of modern physics 4 

To have Rutherford’s approval of one’s work 
was & high reward for any worker in the domain 
of radioactivity. When Danysz focused the mag- 
netic spectrum of B-r&ys, when Rosenblum dis- 
covered the fihe structure of a-rays, what an 
immense joy it was for them to receive Ruther- 
ford’s letters of congratulation. If such was the 
effect of his written word, no wonder go many 
wished to get nearer to him. 

Although I occasionally saw Rutherford before 
the Great War, it was in 1925 that I had the 
opportunity of knowing him better and of work- 
ing for some time in the Cavendish Laboratory. 
I chose for myself a amall area in the enormous 
territory he has won for acience ; I was interested 
at that time in the physical properties- of radon, 
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one of those emanations the nature of which as 
chemical elements was established by Rutherford. 
I was happy enough to add some minor points 
to this problem, but if I mention it, it is simply 
because this work enabled me to live in the atmo- 
sphere of the great man. It was rather outside 
the main line of research pursued in the Cavendish 
Laboratory, but I am sure Rutherford did not 
disapprove anyone taking up one of the favourite 
themes of his earlier period, and when he spoke 
about it, it was as if he recalled a great adventure 
of his life. I learned to know his attitude in science. 
A man of science is often a dignified, perhaps a 
melancholy person: seeing him one would aay: 
"goienoe is a difficult thing". It was not so-with 
Rutherford: he made you feel that science is, 
first of all, beauty and happiness. One would 
quote Goethe’s words, “Thr Anblick gibt den 
Engeln Stärke”. This strength poured from his 
deep voice vibrating with the joy of creation, and 
even his laughter, which was so often heard during 
discussions of the utmost importance, was deeply 
rooted in the sources of this happiness. He liked 
others to be happy too and when he knew a physicist 
—of any nationality—was a ‘good man’, he was 
ready to help him if necessary. The atmosphere 
was contagious with genius, and during my stay 
in Cambridge I realized what a wonderful ‘climate’ 
it was for the highly gifted men who formed 
Rutherford’s surroundings. Only a few names 
can be found ranking with Rutherford, but even 
more unique was the association of & great man 
of science with collaborators like Chadwick, 
Blackett, Ellis, Ooakcroft and many others. 

Rutherford has left us, but he survives in the 
hearts of all students of radioactivity and nuclear 
physics throughout the world. We mourn him, 
but our eyes are turned on those who are most 
deeply .affected. While assuring them of our 
sympathy, we feel that the great inheritance is 
in good hands. 


Dr. P. Kapitza, F.R.S. 
Institute for Physical Problems, Moscow 


Tuna death of Lord Rutherford is unanimously 
deplored by all men of science, but especially is it 
felt by his numerous pupils. 

. Rutherford’s pioneering work, which started 
forty years ago, has now developed into what we 
call the science of nuclear physics, and of this 
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science we oan call him the creator, since most 
of the new ideas and discoveries in nuclear physics 
have been due to Rutherford or to his pupils. 
In the history of science, it is difficult to find 
another case when an individual scientist has 
had such great influence on the development of 
science I think this was mainly possible because 
Rutherford was not only a great research scientist 
gifted with exceptional ingenuity, enthusiasm and 
energy ossential for pioneering work, but because 
he was also & great personality and teacher. His 
idees and personality attracted young research 
students, and his abilities as a teacher helped him 
to let each of his pupils develop his own character. 
His way of dealing with his pupils, whom he 
called his “boys”, was most instructive; when a 
new research man came to him, Rutherford would 
first look for any originality and personality in the 
young man's work. Rutherford would always 
prefer the man to work on his own ideas rather 
than to have just another assistant working under 
his guidance. As soon as Rutherford discovered 
any sort of originality in his pupil, he would do 
everything possible to develop it to the utmost ; 
he would encourage him in difficult moments and 
moments of depreasion, would not be exigent in 
case of mistakes, but on the other hand would 
‘put on the brakes’ when the young man became 
too optimistic, drawing premature conclusions 
from an experiment not thoroughly completed. 
The pupil of Rutherford would very soon learn 
that the judgment of his professor was always 
very reliable and invariably to the point ; especially 
good was Rutherford in judging what ought to be 
done. Once he told me how Moseley went to 
him, before starting a new problem, and suggested 
three subjects ; Rutherford advised him to choose 
the work which led Moseley to his famous resulta 
on the relations between the wave-length of X-rays 
emitted by elementa and their atomic numbers. 
Fairness in acknowledging the originality of the 
work and ideas of his pupils kept a very healthy 
spirit in the laboratory, his personal kindness and 
good will to his pupils gaming the greatest affection 
that a pupil can have to his teacher. I worked in 
Rutherford’s laboratory for fourteen years, first 
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closely under his direction and-later independently, 
on magnetism, which was rather outside the soope 
of his line of work, but he continuously took 
interest in my doings, and to his interest, encourage- 
ment and friendship I owe a great deal in the 
&ooomplishmenta of my research. 

Rutherford was fond of his pupils, and to have 
young research people was indispensable for him, 
not only because it gave better possibilities of 
working out & larger number of problems, but also 
because, as he often used to "say, the young 
Studente kept him young. This was indeed quite 
true, for he kept not only young, but if I may say 
80, even ‘boyish’, to the end of his days. His 
enthusiasm, energy and gaiety never changed 
during the years I knew him, and he himself used 
to say that in research he always felt a young man ; 
he had the same ambition and the same curiosity 
all through life, and always felt in attacking a new 
problem that he stood on the same footing as his 
research men. The young research people helped 
Rutherford not to age also in another respect, for 
with his pupils he had to keep up to date in his ideas. 
He was never in opposition to the new theories, 
which a large number of physicista of his age 
would never recognize or else ignore, and I never 
heard him speak about the “good old age" in 
physics, when the fundamental laws of Nature 
were clear and no uncertainty existed. 

I cannot think of any country from which young 
research people did not come at some time to work 
in his laboratory, in Montreal, Manchester or 
Cambridge. During my own time in Cambridge, 
I can remember students working in the Cavendish 
not only from Great Britain and the Dominions, 
but also from the United States, Chile, China, 
Czechoslovakia, Denmark, France, Holland, Ger- 
many, Indis, Italy, Japan, Norway, Poland, the 
Soviet Union, Switzerland and other countries. 
Most of them now occupy professorial chairs, and 
some of them have gained an international repute- 
tion in science. I am certain that in all these 
countries there will be men of science who will 
sincerely mourn Rutherford’s death not only as the 
greatest research physicist since Faraday, but also 
even more deeply as their teacher and friend. 
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interior of western Asia. Brak has also afforded 
from ite early levels objects belonging to a Sumerian 
civilisation of the Archaic period, revealed in this 
area for the first time. Among other acceesions are 
the now famous inscriptions on from 
Lachish, which are deposited by the Wellcome 
‘Frustees. These inscriptions, the Lachish letters, are 
the earliest known example of written Hebrew, and 
refer to events mentioned in the Bible and relate 
apparently to the siege of Lachish by Nebuchadnezzar. 
The Egypt Exploration Society, at the instance of 
Dr. Alan H. Gardiner, has presented to the Museum 
the antiquities Allotted to it from the Society's 
excavations on the Bite of Sesebi in the Egyptian 
Sudan, which were exhibited at the Society’s rooms 
in July last. It will be remembered that these 
excavations are of special importance for the light 
they throw on the earlier years of Akhnaton’s rule. 


Introduction of Plants into British Colonies 

Tuas Colonial Office has performed a useful service 
to growers and exporters of planta and also to the 
British Colonies, by the issue of a digest of the 
legislation on plant introduction in force at the end 
of December 1936 (London: H.M. Stationery Office, 
1987; ls. net) Introduced pests and diseases have 
oocasionally done much damage : instances cited are 
‘brown hardback’ (Phytalus Smith), causing serious 
losses to the sugar planters in Mauritius; the ‘wither 
tip’ disease, largely responsible for the rum of the 
lme industry in Dominica; and the ‘witchbroom’ 
disease of cacao, now causing so much havoc in 
Trinidad. Since then, in 1876, Malta first instituted 
an ordinance ‘‘to prevent the introduction of diseases 
affecting agricultural produce”, enactments have 
grown in number and diversity, and there is now 
real need for their survey, such 
as is rendered possible by this publication, with 
the view of gradually simplifying procedure and 
introducing where possible more legislative uni- 
formity. 


To this end the third Imperial Myoological Con- 
ference, held in London in 1984, urged the adoption 
‘of a uniform type of health certificate throughout 
the Empire; and a standard form accepted by all 
Colonial Governments appears in the appendix to 
this summary. Furthermore, the geographical 
grouping of some Dependencies permits a measure 
of common action in these matters which has great 
practical advantages, and the colonies of Wet 
Africa have entered into a plant exchange convention 
under which each Dependency enacts similar legisla- 
tion. A similar convention now links the Union of 
South Africa, Southern Rhodesia and the Belgian 
Congo, to which Northern Rhodesia and Nyasaland 
recently been approved for a similar arrangement in 
respect of East African Dependencies, and the 
neceasary legislation is under consideration. This 
useful summary may supply the basis upon which 
further common. action may be based that may 
lighten restrictions upon trade without removing 
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tho necessary check upon the control of distribution 
of disease. 


Tas Manchester Scientists’. Peace Assoviation, 
which has recently been formed with the objects of 
co-ordinating the influence and efforta of men of 
science of ‘the Manchester district in the cause of 
peace, and of promoting a scientific and objective 
attitude to peace problems, held ita first public 
meeting in the Milton Hall, Manchester, on December 
18. The meeting was addreased by Prof. H. Levy, 
who stressed the importance of applying scientific 


. methods to problems involving social 


He asked his audience not to be frightened by the 
feeling that the interaction of science and society 18 
a political issue ; politica it may be, but it is none 
the leas amenable to attack as an objective problem. 
The professional politician, educated as a rule in the 
classical tradition, is frequently unable to appreciate 
this, and the entry into politica of more men of 
scientific training is most urgently required. But 
whether actively engaged in politics or not, the 
scientific man, especially if he has brought children 
into the world, cannot evade the responsibility of 
ensuring to the best of his abilities that the powers 
of science are used for the benefit, and not for the 
destruction, of the coming generation. A general 
meeting of the M.8.P.A. is to be held on January 17, 
at which a constitution will be proposed, officers 
elected and a programme of activities discussed. 
Particulars can be obtained from the provisional 
honorary secretary, Mr. D. C. Henry, The University, 
Manchester. 


Impacts of Science 

Ix his Streatfield Memorial Lecture on October 15, 
entitled ‘“‘Chemical Changes and Chances’’, Sir Martin 
Forster described some of his early experiences and 
the development of science in his early years whieh not 
only give & vivid and happy picture of Streatfleld’s 
personality but alo afford a highly suggestive 
glimpee of the reactions of discoveries and person- 
alities m the same period. He recalls being assured 
in November 1892 that all the most important dis- 
coveries in organic chemistry had been made, and 
then refers briefly to the way in which Nef, Claisen, 
Fischer, Pope and others rapidly enlarged our ideas 
of valency, intramolecular change, the configuration 
of sugars, the Walden inversion, eto. In discussing 
the reactions of science on industry, Sir Martin 
stresses the factor of the reaction of personality to 
background, and the rarity of finding a brain in which 
chemical and commercial instinote are oo-equally 
powerful. He endorses Mr. Oronshaw's conclusion 
regarding the languishing of the dyestuffs industry 
in Great Britain and repudiates the unjustified con- 
demna!:on of the business man in which chemists 
sometimes too readily indulge. On the contrary, he: 
asserta that, in his experience, business men take 
reasonable trouble to ascertain the facta with which 
they have to deal, and he cites examples of benefits 
which the world enjoys through their enterprise. 
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Iw the latter part of his lecture, Sir Martin dis- 
cusses a number of problems arising out of the impact 
of science, and makes many shrewd comments on 
the attitude of chemists in such matters, which should 
stimulate a more rational attitude and wider scientific 
outlook m determming the conduct of the scientific 
worker as a citizen. In particular, he refers to the 
need for a practical attitude to the question of national 
defence if our liberty of thought and action is not 
to be lost, and of the need for more practical solicitude, 
enlightened by wider scientific outlook with increasing 
inter-communal tolerance and courage, to face ugly 
facta if the problem of productivity and distribution 
18 to be solved. Equality of opportunity cannot be 
completed without equality of reception, which the 
human divergences render chimerical. The develop- 
ment of a community is the algebraic sum of self- 
development by ite component members, although 
noteworthy material and ethical advance follow 
mainly from the deeds and ideals of its ablest mem- 
bers. The pursuit of science still does not liberate 
us from common human failings, and Sir Martm 
considers that one of our most serious problems is 
to prevent greatly increased comfort and opportunity 
for amusement from robbing our young people of 
self-reliance and ambition. On the solution of this 
problem the progress and happiness of our race will 
depend. 


The Roads of France 

Ix a paper on “Transport in France” presented by 
F. J. Wymer to the Institute of Transport on October 
19, it is said that the image which generally lingers 
longest m the mind of wn Englishman who has 
motored through France is a section of ‘route 
nationale’ stretching ahead of his car into the far 
distance, with poplar trees passing the eye on each 
side like the pales of a fence. The same type of road 
was to be found 1,700 years ago m Great Britain 
from Dover to London and York, from Southampton 
to London and Chester, and many other roads, 4s 
the system in France is, like our own, undoubtedly 
descended from that of the Roman Empire. In 
contrasting the present roads in Great Britam with 
those in France, it has to be remembered that no 
hostile force of any appreciable dimensions has landed 
upon the shores of Britain for nearly a thousand 
years; our defences have been upon the sea and 
so the roads were built with this end m view. Henoe 
the roadways of England tended mainly to be local 
links from village to village and 80 in a meandering 
way passed through a maximum number of towns 
and villages. In France they were designed on a 
plan connecting by the most direct routes the capital 
with the military centres. Having such different road 
eee c Ga 

and England seem to be following similar tendencies 
in developing their systems unlike other great 
, European countries. In France, after the Great War 
it was decided, instead of concentrating upon & few 
selected routes, to improve the standard of the whole 
system just as is being done in Great Britam. In 
France, the roads are being modernized by widening, 
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by the elimination of level oeroesings, by the re- 
designing of road junctions and the provision of 
modern surfacing. 


Ta construction and upkeep of the French roads 
depends upon their status. The ‘routes nationales’ 
are maintained by the State and the ‘routes départ- 
mentalee' by the departments. The smaller roads 
known as ‘chemins vioinaux de grandes communica- 
tions et d'intérót commmn’ are looked after by the 
communes, but sometimes the departmewe give 
them financial assistance. The ‘chemins vicinaux 
ordmaires’ and the ‘voies urbaine® are kept up by 
the communes and municipalities alone. Taking 125 


' france to the pound sterling, the total sum expended 


annually on the construction and upkeep of the road 
system is nearly eight million pounds, or about one 
seventh of the amount expended upon the roada of 
Great Britain. As a whole the roads of France are 
on a lower standard than thoee of Great Britain, 
and it is difficult to draw & direct comparison between 
expenditure in different countries as ‘values’ and 
‘exchanges’ are always altering. Taxes are imposed 
on road vehicles, and also on their fuels. The total 
sums collected by the French treasury from this 
source amount to nearly four times the annual 


expenditure on the roads. 


Golden Gate Fair 


Tas completion of ‘Treasure Island’ in San 
Francisco Bay has added about 400 acres of new 
territory to the United States. This man-made 
island will be the site of the 1989 Golden Gate 
International Exposition. It was formally delivered 
to the Government by the U.S. Army Oorps of En- 
gineers, who made the reclamation on November 21. 
The aite of the Fair is an outstandmg engineering 
achievement. It is happily situated between the 
world's two largest bridges. A special feature of the 
Exposition will be British Empire Dey, which will 
be celebrated on May 27, 1989. A committee headed 
by Mr. A. G. Charlton, the British Consul General, is 
making plans for the occasion. In spite of the fact that 
the last of the filing material within the 17,760 ft. 
seawall has only recently been placed in position, 
two million pounds’ worth of building construction 
work is already in progress. Large concrete and steel 
hangars have been completed. This Pageant of the 
Paoiflo will celebrate not only the completion of the 
Ban Francisoo—Oakland and Golden Gate Bridges, 
but also the latest developments of science and 
engineering skill. These will include the Hals of the 
Mineral Empire and of Science, the Palaces of 
Business Progress, including electricity and com- 
munications, and pavilions devoted to Agriculture 
and Homes and Gardens. A new type of architectural 
design which is called ‘Pacific’ will combine Eastern 
and Western styles in a harmonious way. To beautify 
the grounds, £300,000 will be spent on landscape 
gardening and horticulture. The western States 
jointly with California will be hosts at this Pageant 
of the Pacifico. British Columbia has announced that 
she will participate. Fifteen foreign nations have 
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already stated their intention to take part in the 
Exposition. A view of the 400-acre island reclaimed 
` from the sea in San Francisco Bay is shown in the 
Electrician of December 10. 
e 

Meteorology in the Navy 

Tus Admiralty has announced the re-institution of 
a Naval Meteorological Branch of the Hydrographic 
Department, a branch which was created during the 
Great War but was merged with the Meteorological 
Office in 1920 when the latter institution was taken 
over by the Air Ministry, and then became the Naval 
Division of the Meteorological Office. Capt. L. G. 
Garbett, who has been ita superintendent, is to be 
the chief superintendent of the reconstituted Naval 
Meteorological Branch of the Hydrographic Depart- 
ment, under the Hydrographer of the Navy, and will 
be assisted by three naval officers and a civilian staff. 
Although the change is being made only for ad- 
ministrative convenience, and does not coingide with 
any drastic change in naval meteorological practice, 
the applications of meteorology to naval operations 
have steadily increased in recent years, especially 
that part of meteorology concerned with the wind 
structure and the physical state of the upper 
atmosphere, which are of such importance for flymg 
operations. For this reason, the existence of an 
efficient meteorological service organized especially 
in accordance with naval requirements has become 
a matter of even greater importance than formerly. 
The Meteorological Office, under the Air Ministry, 
has also greatly extended the scope of its activities, 
and will remain the principal seat of meteorological 
learning and research. 


Palestine Journal of Botany and Horticultural Scierice 

Iw 1985-86 three numbers appeared of a new 
journal with this title, under the editorship of Dr. 
H. R. Oppenheimer; fhe journal is published at 
irregular intervals; each volume contains 10-15 
sheete, of 16 pages each, and is sold abroad at the 
rate of one ahillng per sheet. Papers published deal 
mainly-with the plante and plant problems of Pales- 
tine or with experimental work in plant physiology 
or horticulture. From ita descriptive nature, botanical 
work in & new country needs a local publication 
medium to record observations which are, in the 
main, of interest to the inhabitants of the new 
country, though they also attract the attention—of 
systematists especially—of all countries. It is to be 
hoped that this new venture, which includes brief 
Hebrew summaries of the main items in the last 
number of the volume, may find enough supporters 
in Palestine and amongst those interested in system- 
atio botany and horticulture to enable it to continue. 
It is announced that Dr. Israel Reichert, mycologist 
and plant pathologist, joins the editorial board from 
the publication of the second volume ; this suggesta 
that plant pathology will be more strongly repre- 
sented in future numbers. The third number contains 
an editorial appreciation and photograph of G. 
Mosheyoff, assistant in plant physiology at the 
Hebrew University, who died at the age of twenty- 
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three years as the result of wounds received during 
the recent disturbances at the defence of the oolony 
Koryath Anavim. The agent for the journal in 
Europe is W. Junk, The Hague. 


Gift to University of Melbourne Medical School 

Tusa University of Melbourne has received from 
the trustees of a large estate in Australia the sum of 
£50,000, to be held im trust and the income applied 
to the Medical School, and especially to raise the 
status of the pre-clinical chairs. The salary attached 
to the chairs of anatomy, physiology, pathology and 
bacteriology, hitherto £1,200 (Australian) a year, is 
to be raised to £1,700 & year, in addition to which 
the University pays 24 per cent to a superannuation 
fund. It is hoped by this means to strengthen the 
scientific portion of pre-clinical education, particularly 
in the second and third years, thus improving the 
fundamental basis for the following three years of the 
present six-year course. 


A New Species of Sempervivum 

Ds. W. B. Turnsm describes a new species of 
Sempervioum in the Gardeners’ Ohronsole of October 
23. It is S. octopodes Turrill, and was discovered on 
Mt. Peristeri in north Macedonia, by Dr. R. Seligman, 
during an expedition with Dr. Giuseppi. A full Latin 
diagnosis appears in the paper, and it is encouraging 
to note that the variety apetalum promises to become 
& good plant for the garden. Both type and variety 
have been cultivated by Dr. R. 8. Wale, but the 
variety is much more amenable to horticultural 
treatment than the typical species. 


Official Statistics 

Taw Guide to Current Official Statistica of the 
United Kingdom for 1936 (London: H.M. Stationery 
Office. 1s.) has been published. It is compiled on 
the lmes which have now become familiar. The 
main part of the volume is an alphabetical list of 
subjects with reference to the official volumes avail- 
able. Secondly, there is a numerical list of publications 
arranged under the headings of various departments. 
The volume reveals the wide range of subjects upon 
which official statistical information is available. 


A PAPNR by F. W. Harbord at the autumn meeting 
of the Iron and Steel Institute gives an account of 
the history of the Thomas-Gilchrist basic procesa 
from 1879 to the present date, from the prelimmary 
experimenta in & six-pound converter to the preeent- 
day production of ninety million tons of basic steel 
per year. As & contribution to the history of modern 
steel-making this paper is of real value. 


Announcements 

Tum King has been pleased to appoint the following 
members of the medical profession engaged in public 
health work, both in central and local government, as 
honorary physicians: Sir Arthur MacNalty, chief 
medical officer, Ministry of Health and Board of 
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Education; Sir Edward Mellanby, secretary of the 
Medical Research Council, formerly professor of 
physiology in the University of London; Mr. J. H. 
Hebb, director-general of medical services, Ministry 
of Pensions; Mr. J. O. Bridge, senior medical 
inspector of factories, Home Office; Bir Frederick 
Menxies, medical officer of health and school medical 
officer to the London County Council; Mr. A. B. N. 
MacGregor, medical officer of health for Glasgow. 


Dr. M. C. QG. -Isreels, assistant director of the 
Department of Clinical Investigation and Research 
in the Manchester Royal Infirmary, has been ap- 
pointed by the Council of the Royal Society to a 
Foulerton Research Fellowship. The appointment 
will date from January 1, 1988; and Dr. Israels 
proposes to carry out research on the nature and 
setiology of leukssmias and allied conditions. 


Pror. A. 8. SrxLHAUBS has recently been elected a 
foreign member of the Royal Metearological Society. 
Prof. Bpilbaus is assistant profeesor.of meteorology 
in New York University, and previous to this he was 
connected with the South African Weather Service. 
He has published a number of short papers which 
have appeared in the Bulletin of the American 
Meteorological Society during the last two or three 
years, all of them showing’ marked ongin- 

particularly in designing meteorological 
apparatus. : 


AT the Coronation Inventions Exhibition held at 
Sheffield and Leeds, the double award of the Founder's 
Silver Medal and the Institute of Patentees’ Silver 
Medal has been made to Dr. 8. C. Blacktin for his 
electrotor dust and smoke meter (see Naturs, 140, 
982, Deo. 4, 1987). 


Mr. E. GaaHaM Crank has been appointed 
secretary to the Institution of Civil Engmeers m 
succession to the late Dr. H. H. Jeffeott. 


Dx. F. HaaATHcoAT, lecturer in chemistry and fuel 
technology at the College of Technology, Rotherham, 
has been appointed to the post of vioe-prinoipal and 
head of the Ohemistry Department at the Technical 
College, Swansea. 


Mr. J. O. Trevor wil read a paper entitled 

‘Some Anthropological Considerations of Race 

' before the Eugenios Society in the rooms 

of the Royal Society, Burlmgton House, London, 

W.1, on December 21 at 5.80. The meeting is open 
to the public. 


A spraraL exhibition, illustrating the “Childhood 
of Animale", which will be open from December 20 
until March 31, is being arranged by the Department 
of Zoology at the Horniman Museum, Forest Hill, 
' S.E. The exhibition will comprise such objects as a 
baby koala, clinging to ite mother’s back; the 
adults, young, nesta and eggs of various typical or 
striking species of birds; the life-history of a butter- 
fly; and models of larvæ of the frog and & marine 
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worm. It is thought that Obristmas, which so 
peculiarly belongs to the children, would be an 
appropriate time for the opening of such an exhibition. 


THs annual Conference of the Geographical 
Association will be held in the London School of 
Economice on January 4—6, under the presidency of 
Prof. Patrick Abercrombie. Prof. Abercrombie will 
deliver his presidential addreas entitled “Geography, 
the Basis of Planning" on January 4. Further 
information can be obtained from the Geographical 
Association, o/o Municipal High School of Commerce, 
Princess Street, Manchester, 1. ’ 


Tus twenty-fifth election of Beit fellows for 
scientific research will take place on or about July 8, 
1988. Each fellowship is of an annual value of £240 
and is tenable for two years. Fellows will be attached 
to a department of the Imperii College of Science 
and Technology. Not more than three fellowships 
will be aarded. Further information can be obtained 
from the Rector, Imperial College, South Kensington, 
Landon, 8.W.7. 


Unpur the terms of administration of the Cloygh 
Memorial Research Fund administered by the Edin- 
burgh Geological Society, a sum of approximately 
£80 is available annually for geological research in 


_ Sootland end the counties of Northumberland, 


Cumberland, Durham, Westmorland and Yorkshire. 
Applications for granta are invited for the period 
April 1, 1988-March 31, 1989. Further information 
can. be obtained from the Secretary, Clough Research 
Fund Committee, Edinburgh Geological Society, 
Synod Hall, Castle Terrace, Edinburgh. 


Tus following appointments and promotions have 


,reoently been made in the Colonial Service: A. P. 8. 


Forbes, agricultural offioer, Nyasaland; G. M. Gates, 
veterinary officer, Nigeria; G. R. Groves, horti- 
culturist, Bermuda; F. M. Levin, meteorological 
assistant, British West Afnoa Meteorological Service, 
Gold Coast; W. B. Mason, inspector of planta and 
produce, Gold Coast; L. 8. Matthews, meteorological 
assistant, Britiah West Africa Meteorological Service, 
Nigeria; J. D. F. O. McDonald (senior plant patho- 
logist, Kenya), director of agriculture, Oyprus; 8. J. 
Saint (assistant director of agriculture and chemist), 


(assistant curator, 
Settlements), superintendent, Botanical and Forestry 
Department, Hong Kong. i 


ANNOUNGONXENT is made of the forthooming publica- 
tion of an “Annual Review of Physiology’’, in which 
it is proposed to review the developments of the 
preceding year or biennium in the major fields of 
physiological research. The series will appear under 
the suspices of the American Physiological Society, 
Ino., and the-Annual Review of Biochemistry, Ltd. 
The new review will conform in general style and 
format to the “Annual Review of Biochemistry". 
Prof. J. Murray Luck, Stanford University, Cali- 
fornia, will serve as managing editor. 
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The Editor does not hold himself responsible for opinions 
correspond 


He cannot undertake to return, or to 
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the Editor 


expressed by his correspondenis. 
with the writers of, rejected manuscripts 


intended for this or any other part of NATUBRB. No notice is taken of anonymous communications. 
NOTAS ON POINTS IN BOME OF THIS WEEK'S LETTERS APPEAR ON P. 1066. 
QoRRESPONDENTS ARE INVITMD TO ATTACH SIMILAR SUMMARIES TO THHIR COMAIUNIOATIONB. 


Origin of Yolk Lecithin 

We administered labelled (radioactive) sodium 
phosphate to a hen by subcutaneous injection and, 
after the lapse of 28 hours, removed 84 yolks from 
the ovary having an aggregate weight of 80-6 gm. 
vue TADIN or er oe Wan then eae 
phap RUM content and radi determined. 
lood plasma, blood corpuscles and the liver 
were treated in a similar way. The resulta obtained 
mp ree EOT cbr repérer ae or 


ee eee the specific activity (activity 
) of the blood plasma phosphatide 
boroa pea taken o De. 

BrEaDMO ACTIVITY (reiaitve activity per mgm. P) 








Liver (ether extract) 

Yolk, 30-100 mgm. (avorage) 
Yolk, 690 mgm. 

Yolk, 2,510 mgm. 

Yolk, 4,500 mgm. 





Before pee Ve Reopen we WAR 
to recall the following facta. We found that while 
labelled phosphorus in sodium phosphate exchanges 
rapidly with the phosphorus in bane phosphate, it 
does not exo with lecithin phoephate!. Further- 
more, when the P is first put mto the blood, 
1 mgm. P will show, for example, 10,000 activity 
units; as a result of a rapid exchange going on chiefly 
between bone phosphate and the inorganic phosphate 
of the blood, 1 mgm. will soon correspond to less 
than 10,000 activity units; im the case of the hen, 
we found the above-mentioned activity to amount 
after the lapse of 28 hours only to about 10. 

When doing research with labelled P we are mostly, 
s in the present case, interested in the itative 
determination of the amount of a phosphorus com- 
pound synthesized in the body after the administra- 
tion of the labelled P. The above-mentioned rapid 
change in the sensibility of our indiogetor with time 
makes it, however, Oe Ges aeons econ 
desired ; & high activity of the ph 
in question being quite compatib bcp uir the new 
n e Ge 
question and vioe versa. In the 
in this note, there can, however, hittin douta Aes 
the phosphatide molecules present in the liver of the 
hen were to a very large extent formed within 28 hours, 
that is, after the administration of the labelled P. 

In experiments which we were able to carry out 
through the kindness of Prof. Lundsgaard and Dr. 
Bkxenkrone on isolated livers of cata and in which 
no akeleton or other organs were present, the diffi- 
culties mentioned above do not occur. In these 


experiments we found that within 2-5 hours of per- 
fusion, about 1 per cent of the liver phosphatide gets 
labelled and is thus newly formed. In the living - 
organiam, the liver metabolism is certainly not leas 
effective than in an isolated liver, and therefore there 
can be soarcely any doubt that within 28 hours a 
great part of the phosphatide molecules present in 
the liver was newly formed. 

As the specific activity of the blood plasma and 
also of the yolk lecithin do not differ greatly from that 
of the liver lecithm, we have to conclude that the 
lecithin molecules present in the blood are also to a 
large extent newly formed withm the last 28 hours. 
That the difference between the iflo activity of 
the phosphatide P of the liver yolk, as is seen 
in the table above, ires eee 


. We thus conclude that 
the yolk lecithin was taken up from the plasma, the 

i aos by molecules formed 
In the case of the hen 


necessitated the formation of & large part of the liver 
phosphatide, which was synthesixed from labelled 
bl &nd thus became aotive. 

It is of interest to note that the blood corpuscle 
lecithin P only shows one third of the iflo 
activity of that of the plasma lecithin P. this ally 
nhe e Se ee ee isse 
of formation of the blood lecithin is the blood 
corpuscles. We also carried out in vitro experiments 
in which blood was shaken for some hours with 
labelled sodium phosphate, and determined the 
amount of labélled phosphatide formed ; it amounted 
only to 1/1,000-1/2,000 of the total phosphatide 
present in the blood. 

Mr. A. H. W. Aten extracted the phosphatides 
from the organs of a hen only 5 hours after 
administration of the radioactive sodium phos- 
phate. Taking the specific activity of the plasma 
Inorganic P to be unity, the followmg values were 
obtamed for the specific activity of the phosphatide 
P:liver 0-54, plasma 0-44, ovary 0:039, yolk, 
maximum 0:084, and intestine 0-11. The above 
figures show clearly that the liver of the laying hen 
is responsible for the formation of moet the 
phosphatides, which are then carried by the plasma 
Into the ovary. 

In an egg removed from the oviduct the yolk 
phosphorus was found to be scarcely active; from 
this we must conclude that this yolk had not grown 
within the previous 28 hours. E peace pea 


showed the specific activity of the inorganio plasma 
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Some of the labelled phosphorus used in our ex- 


periments was prepared by us from sulphur under 
the action of neutrons emitted by a radium-beryllium 


Hilde Levi for her assistance in this work. 


L. Hann. 
: G. Havusy. 
Institute for Theoretical Physics, 
UB of oe 
ie Bkandm, Arch. Physiol. 77, 148 pou ny of aoe and 
49, 32, Eu SM based EX De does 
not exobange. 


* Comp. Gerharta, H., Arok. geent Phol., 156, X15 (1914). 


An. Effect of Catastrophic Ionospheric Disturbances 
on Low-Frequency Radio Waves 
RxomwTLY there has been much interest in those 
o8 hio ionospheric disturbances which are 

to produce ‘radio fade-oute' on high- 
radio waves and short-lived disturbances 
terrestrial magnetic records. In a recent report, 
Dae re oe d 
disturbances, based on more than a year’s obeerva- 
tions by workers in different of the world, and 
he states that ' ‘ordinarily the intensities of the waves 
received from radio' stations on frequencies below 
about 1,500 ko./s. are not perceptibly affected during 
a fade-out”. He mentions, however, that Bureau? 
haa found an increase in the number of atmospherics 
on frequencies between 27 and 40 ke./s. during many 
of the disturbances ; eee ey ee Boe 
published that the iar ot low-frequency 
waves is affected ab these times 
We have been engaged, for some years, in studying 
the phase of the downooming wave received at 
from the low-frequency sender at Rugby 
(frequency 16 ko./s., distance 90 km.) by a method 
which has been described elsewhere*. The variation 
of phase of the abnormal component (that is, the 


) of the wave near sunset is usually 
o to be of the form shown in Fig. 1. Other 
evidence leads, us to suppose that the equivalent 
reflection height in the daytime is about 65 or 70 km., 
and that Fig. 1 an increase of this height 
by about 12 km. ing sunset. On some occasions 
& very marked, but short-lived, disturbance in the 
o behaviour has been noticed, an exemple 
of which is shown in Fig. 2. 

On thee occasions it appeers that the normal 
sunset increase of reflection height is mi e empoy 
interrupted, and replaced by a decrease t is of 
interest to investigate how far these phase anomalies 


ionospheric disturbances. In an analysis of the resulte 
80 far obtained, we have compared the times of 
occurrence of the low-frequency phase anomaly with 
the times of fade-outa, Increases in atmospherica, and 
magnetic anomalies oocurring on the same days. The 
times of fade-outs and increases of a have 
been taken from published data plemented by 
date supplied by our colleagues in Gambridge. 
The ic date have been taken from the pub- 
lished hourly mean values of the magnetic declination 
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obeerved at Abinger. A curve drawn through the 


hourly mean values of the declination was compared 
with & similar curve drawn through the monthly 
meen values, and the times and magnitudes of 





1400 1600 

G. M. T, 
Fig. 1. 
Fumsvuany 25, 1987. 


800 2000 


magnetico anomalies were noted. A departare from the 
meen of more than two minutes was classed as an 


anomaly, sin of magnitudes ter than 
rest bade bee arenas ok showed 
no low-frequency anomaly. 
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I60O 
G. M. T. 
Fig. 2. 
Novmunmau 6, 1030. 
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Low-frequency phase anomalios were noticed on 
eighteen days. Of these, seven coincided with re- 
ported fade-oute, to withm about & quarter of an 
hour. Whenever a fade-out was reported at a time 
when detailed observations were being made on the 
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low frequency, an anomaly was obeerved. On three 
occasions the low-frequency anomaly coincided with 


increase in atmospherics observed on 4. 


-a reported 
frequency of 27 ko./s. On the remaining eight days 
no fade-out or increase of atmospherics was reported, 


We conclude that a catastrophic ionospheric 
Men Me ee eee 
Pe 06 UE I aay ree (70 km.), this 

most evident as & decrease in reflection 
height at waves. 

Our experimegta have not shown any clear indica- 
ee amplitude at the 
time of the phase anomalies e change in received 
amplitude of atmospherics noticed Bureau may 
be the result of a change in reflection 
the phase relation between the interfi 

E eU ves ori tly Da 
se epum, aruis vae or duni deii 
wave, which occurs in his case but not in ours, either 
because the reflection is much more oblique, or 
because the frequency of his observations is different 
from that of ours. 


down- 


K. Q. BUDDEN. 


Cavendish Laboratory, J. A. RATOLIFFB. 


* Best, Raiolffe and Wilkes, Pros. Rey. Sec., A, 168, 014 (1937). 


Effect of a Magnetic Field on the Electrodeless High- 
Frequency Di 


recent theories (especially those of Prof. V. A. Bailey) 
on what happens to wireless waves in the upper 
atmosphere. 

It is well known that the electrodeless high- 
frequency luminous discharge oan be started by 
comparatively low voltages in a gas at very low 
pressures. It is only necessary to place the bulb of 
ow-preasure gas between two plates connected across 
a tuned circuit coupled to a medium-power wirelees 

. If the pressure is so low that the mean 
is long, any electrons present will vary in 
sped in unin unison with the voltage alternations, and if 

e maximum speed attained (which depends on the 

amplitude of this voltage) is sufficient to produce 
weed die iine may be started. 
Tt seamed likely that if instead of allowing the epood 
of the electrons to rise and fall they were continually 
accelerated a discharge would start with a much 
lower voltage. This can be done by applying a fired 
magnetic field perpendicular to the electric force 
which causes the electrons to move round in orbits ; 
through 360° Ing o on 
CIC E 
adj hab Mi Qe eal io ike perio CO 
of the high- voltage, a sort of resonance 
occurs (if the path is long enough) and the 
electrons move round faster and faster in orbite 
which get bigger and bigger. The condition for 
resonance is that the product of the wave-lengtb in 
metres and the fleld in gauss should be approximately 
110. 
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It is necessary, however, if the orbit in whioh 
ionizing speed is attained is not to be too large, so 
that the i t oan be conducted in a bulb of 
reasonable size, that a short wave be used. The 
followmg t was done with a 6 metre wave- 
length and a field of about 18 gauss. As the preesure 
of air in the bulb was reduced, it was found that 
down to preasures of about yy mm. of mercury, the 
potential required to start the was un- 
affected by the magnetic fleld, but & further reduction 
in pressure and t increase in the mean free 
path had a most striking effect. At sy mm. the field 
reduced the starting potential by a factor of 5, at 
xbv mm. by a factor of about 40, and at the lowest 

which could be read on the 
thing lew than siy mm.—the discharge still started 
quite easily with tHe magnetic fleld on but it could 
aoe be Eval all A it. 

In the upper atmosphere, the magnetic fleld is leas 
than 1 gauss and the wave-length for reeonanoe is 
therefore much longer than the above, but there is 
‘no bulb to limit the orbit size. The electric force in 
a wireless wave is of course far too small to work 
the electrons up to ionixing before a collision, 
but the resonance results in transfer of consider- 
able energy from the wave to the’ medium, with the 
consequences explained by Prof. Bailey. 


E. W. B. GEOL. 
Merton College, 
Oxford. 
Nov. 15. 


Interpretation of Atomic Constitution 
A wARY man hesitates to cross swords with a 
skilful fencer, but it is cowardly to decline to face 
difficulties. Colonel Moore- Prabezon might well have 


` asked for other explanations—-Why two electricities ? 


What is the difference between the so-called positive 
and negative electricities ? What is tive energy ? 
Why does not the electron explode Y However, ho j 
probably prepared, like the reet of us, to 
Nature as we find it, and the paths that we follow 
are foroed upon us rather than chosen. 

It is permissible at least to emphasize the protean 
forms of energy whioh exist, for the tranamutations 
of energy are quite remarkable. For example, work 
generates a proportionate quantity of heat (kinetic 

) The energy w= Jh, where A is in heat-unite 
and J iw Joule's ponebant? alter the unite and state 
W-H, or energy equals heat generated. 

Again, energy is proportional to mass (w= mo}, 

bos ae vay oE vines uic matct 
mas, and energy equals mass, or W = M. 

So, too, energy may leave an atom as a photon 
and w= Af, where f is the frequency of the wave and 
h is Planck’s constant. qo emot change opum 


it follows that W= F, or energy is frequenoy. 
Altogether it follows that energy = mas = heet == 


i ee | 

e conservation of energy is the conservation of 
mass and is tho conservation of frequency, and 
frequency may be as important as energy. But'no 


one that mass is merely a number—the 
first blow that illusion. 
Moat le is the fact that in certain circum- 


stances & photon, in the shape of a high-frequency 
gems ray, wil materiales and give rise to an 
electron and a positron, so that ‘light’ becomes two 
maa rii Hen ore aaa: if you will, two 
waves, if you prefer it, but certainly two entities, 
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very similar in character, mass, velocity, momentum, 
emergy, and properties in a magnetic fleld except for 
swerving opposite ways and therefore having opposite 
charges, whatever that may mean. 

There is no reason why & neutron may not have 
so much electrical energy within it that ita mass 
may be electrical: But why lay down the law 
about things of which at present is known ? 
There is no credo in science, and no one coud CIE 
force, or mass, or energy are, but they have measur- 
able properties. Measure them and keep the balance 
sheets | 

Electrons are used in countless valves for telephony 
and wireless seta—but as for defining an eleotron— 
whose job is that? A thing is known only by ite 

eg. 

The maas of an electron increases with ite velocity, 

ly at speeds approaching the velocity of 
fete, This was known in theory before it was verified 
by experiment in pre-relativity days. Does & neutron 
also increase in mase with velocity ? This is a difficult 
point involving experiments that are far from easy. 
Two of my Cavendish friends answer yea, the 
sls nd aaa aaa 


The inco he atom is a small region compared 
with the atom iteelf. The nucleus seems to be com- 
posed of those things which come out of it, such as 
protons, neutrons, alpha particles. But these elementa 
when inside the atom may have a very different 
character, and the interior may be a seething collec- 
tion of electrical waves, having frequency, energy, 
mass, which may not need to be “held together". 
No one. knows how an electron continues to exist 
or why it does not violently explode. Small-scale 
phenomens need not resemble large-scale happenings. 
It is remarkable to what extent many macroscopic 


results do hold good in the microcoam, but it is quite ` 


certain that quantum theory is needed to explain 
spectra, and that everyday mechanics will not suffice 
for the atom and ite behaviour. 

Five years ago, Bohr was writing: “As soon as we 
inquire more closely into the constitution of even the 
ise tweet nuclei, the present formulation of quantum 


ios fails easentially . but it is interesting 
to note that the energy liberated by the formation 


of the nucleus, as calculated from the so-called mas- 
defect by means of Einstein's relation (w= mot) is in 
approximate agreement with the binding energy of 
the protons to be expected on quantum mechanics 
from the known nuclear dimensions". 

Physicista will move on from strength to strength, 
astonished at their great succeases in forty years. 
Unfortunately, only those who spend an arduous 
life-time in theory and research are able to a iate 
fully both their achievements snd their ures. 

If these views have any merit it belongs to others ; 
if any errors they are my own. 

A. B. Eva. 


26 Willow Road, 
London, N.W.3. 


Physiological Patterns and Mental Disturbances 


Tear a diminution in the oxygen tension of the 

inspired air can produce mental changes is an 
established. fact. Far less certain is the possible 
correlation between psychotic manifestations as seen 
in clinical practice and an impoverished supply of 
oxygen to the central nervous system. It was thought 
thas, farther lent, might be ahad on thie poss bits 
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by estimating the gaseous content of arterial blood 
and also of that drawn from the internal jugular 
vein of the same subject. In & group of petienta in 
which the diagnosis of schizophrenia appears certain, 
this has Boon darned. out eisording to the 
method used By Lennox’, and the following resulta 
were obtained : š 


Arterial Blood A. F.A Blood 0, Oap. 
00,‘ 0, 00, 0, 00, 0. RQ. 
(04)* (64) (59) (59) (58) (58) (58) (50) 
50-42 17.733 5705 11:39 6-71 646 1078 19-01 
40-14 1812 54-06 11-06 582 62 0:960 19-56 
*Figures in parentheses number of subjects. Arterial and 


paige fm this tine reported by Lonnor fn non-schisophrenio 


A complete report of these findings, together with 
those from the control group, will appear at & later 
summary will 
be given of each patient studied, thus elimmating 
some of the vagueness which necessarily accompanies 
such an indefinite and general term as ‘schizophrenia’. 
Suffice it to say at present, that the group wás a 
one in that some of the patienta were 
the active and paranoid type whereas others were 
of the catatonic variety ; some were actively engaged 
in manual labour and others were oanfined’in a 
demented state to their respective wards. 

As the blood samples were being withdrawn, a 
spirograph was recorded on the Roth-Benedict 
apparatus in order to detect any temporary altera- 
tions in breathing which fnight affect the 
content of the blood examined. The mar regu- 
larity in rhythm, uniformity in depth of both inspira- 
tion and expiration, and small tidal air in the schixo- 
phrenic group before, during and after the 
was noted in contrast to the relative i ity of 


all of theee features before the a marked 
irregularity which sopervened of the time of the 
doses d ita control group 


Segregating the puammognpha by inspeotion of 
the tracing, the following distri m is found : 
Humber, % of cases % Of oases in % of cases 
showing : v. spiro- showing 
subjects ‘regular ph was “irregular 
of breathing nether regu- type of 
lar nor breathing 
irregular 
Normal 80 6-6 174 76 
Sehizophrenio 57 TIU 76 14 8 
The cardiac determined by Grollman’s 


method, has also 1 measured in a few of the 
petiente and in the control group. The difficulties 
inherent in the technique and also entailed in obtain- 
ing the necessary co-operation of the patient have 
limited the number of such observations so that, as 
yet, they are not sufficiently extensive to be 
representative. However, the figures at hand demon- 
strate a small stroke volume and cardiac index in 
the majority of those schizophrenics an whom cardiac 
determinations have been made. The catatonic 
individuals have & smaller stroke volume and cardiac 
index than the paranoid. In agreement with others, 
we have found the basal metabolio rate to be in 
general low. 

All these observations have been repeated a number 
of times on some of the subjecta from both groups. 
Extremely consistent findings are obtained from the 
schizophrenics, whereas those from the control group 
show & greater variability on seperate occasions. It 
is generally more difficult to establish a strictly basal 
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e 
state m & mental patient than in a normal individual, 
and yet, in spite of this, there is more likelihood of 
finding the figures for blood gases, cardiac 
and respiration more nearly the same in a schizo- 


phrenic than in & member of the contro] group. It 


would seem'that the schizophrenic phygiology is lees 
susceptible to change. On one occasion when a 
schizophrenic individual was breathing into the Roth- 
Benedict apparatus, he began to hyperventilate both 
corto and ey keeping this up for 34 minutes 
before he could be persuaded to desist. Foll 

the elgg ace dea 
TD sions ee ondas di oe eee 
M as before the onset of his voluntary h 
A M ee no gemblanoe 
of Cheyne-Stokes’ breathing. This set or 
Blot pe of paruo, ts ane whieh ouch al 
adapt to the ever-c internal and emviron- 
mental demands ; it is ane which would allow greater 
fluctuations in the milieu interieur. 

It would that there is no one single physio- 
logical characteristic found in schizophrenic patients 
which cannot also be found in the normal population. 
We have found members of the control group with 
a very regular of respiration, others with a small 
tidal eir, and others with a small cardiac output ; 
some with & high arterial carbon dioxide or a low 
oxygen saturation. Still others may have a low 
basal metabolic rate or else & large difference in the 
gaseous content of arterial and internal jugular blood, 
or else & low blood pressure. Fewer still show the 
fixity of physiological processes and none, so far as 
we have observed, presenta the combination of these 
phenomena to such & degree as does the pohixo- 
phrenic. 

It would be extremely interesting to know whether 
this pattern of physiological responses be present 
before the onset of frank hotio manifestations, 
and we are at present gathermg material which will 

pga db ite int. On the basis of the resulta obtained 
number of instances, one would say that 
this type of physiological activity is more char- 
acteristic of the individuel than of his illness, and 
therefore precedes ite appearance. 
Joux W. THOMPSON 


(Lackie-MoTier Fellow, 
University of Edinburgb). 
Wu. CORWIN. 
J. H. AsrE-SALAZAR 
(Peruvian Fellow, 
Rockefeller Foundation). 
Fatigue Laboratory, 
University, 
Boston, Mass. 
Oct. 17 


1 Lennox, Arch. Newrol. end Prychiuat, 88, 719 (1981). 


Alleged Specific Effects of High-Frequency Fields 
on Biological Substances 

VanroUB claims for the demonstration of specific 
electric actions of high-frequency flelds on biological 
substrates, that is, non-thermal effecta dependent on 
wave-length, have already been refuted!. Attenuation’ 
of some bacterial toxins exposed to 1-9—8-7 m. fields, 
under conditions which to eliminate the 
influence of the heat developed, seamed nevertheless 
to indicate the existence of such an athermal action 
(Szymanowski and Hioks*) Subsequent negative 
resulta with different bacteria, eto., led theee authors’ 
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to suspect that their previous results might have ‘been 
due to an undetected local rise of temperature, 
although & selective heating of small dispersed 
particles (bacteria, micelle, macromolecules) is im- 
probable because of the rapid heat exchange with 
the medium‘, 

In these circumstances it was deemed essential to 
check the positive observations of Srymanowski and 
Hicks by exposing solutions of bacterial toxins to 
high-frequency fields of considerable strength under 
conditions which would strictly limit the rise of 
temperature. (Szymanowski and Hicks 
allowed a rise of average temperature to about 30? C. 
Bince one surface only of the liquid was cooled, a 
steep temperature gradient was probably set up 
across the toxin layer.) The necessary conditions can 
be defined with some exactitude, and they’ have been 
embodied in two experimental arrangements: (a) 
the ‘static’ one, in which & film of liquid is enclosed 
between cooled condenser plates 1 mm. apart, and 
(b) the ‘dynamic’ ane, in which & column of liquid 
of diameter 4 mm. is passed through a condenser 
field (each element being exposed for 0-15 sec.) and 
cooled during ita return to the fleld!. 

For the statio method we can calculate the maxi- 
mum rise of temperature in the centre of the film 
when the voltage across the plates and their tempera- 
ture are kept constant’. ith the tetanus toxin 
solution used in our i ta (conductivity 0-8 x 
10+ ohm! om. at 3? C.) this maximum temperature 
would, in the absence of convection effects, exceed 
the plate temperature by 0:17? O. with & potential 
gradient of 1000 v./am. and by 2.54? O. with 3000 
v./om. With some simplification, the rate of heating 
can also be co ted for the dynamic method! : with 
conductivities of 0:54 x 10-4 ohm! om.-! (0-1 per oent 
solution of tetanus toxin in distilled water) and 
1-63 X 10-* ohm om. (1 per cent sodium chloride 
solution) at 20° C. the maximum rise of temperature 

one passage through the fleld of any element of 

the fluid should be 0-013? and 8-8? O., respectively, 
for 2500 v./cm. and & wave-length of 3 m. 

The vatue calculated for 1 per cent sodium chloride 


solution was confirmed experimentally by recording 


flud: the average rise of temperature was 2-3? C., 
with a maximum variation of 0:6? C. during tho slow 
phase of the rhythmic movement of the pump. Since 
the initial ture was below 3? O., the maximum 
temperature of the toxin solutions in either method 
is far below that at which the rate of destruction 
of the toxin would be significantly increased. 
Movement of 10 cm.* of 0-1 per cent tetanus 
toxin solution for 4:5 hours at 8? C. in absence of the 
high-frequency fleld caused same attenuation, while 
exposure to a field of 2500 v./am. at wave-lengths 
3:1-8-:4 m. only a slight additional effect 
(that is, a slight Increase in the minimum lethal dose 
for mice). In these experiments, however, the toxin 
was actually exposed to the fleld for only 17:5 min. 
A 1 per cent aqueous solution of tetanus toxin kept 
for some hours in & thin layer between varnished 
metal plates or walls of Monax glaas lost moet of ita 
- This destruction was just prevented by 
addition of 0:2 per cent of rabbit serum. After 
exposure of such a film (0-8 o.c.) to the fleld (1000 
or 3000 v./om., 4 = 3-1-8-4 m.) for 3 hours, the 
toxicity was exactly the game as that of the oontrol 
film. A distinct epeciflo affect, therefore, was absent. 
A generalization of this result would be premature 


1064 


befofe investigations on other toxins of different 
properties were completed. 

Jt may be added that, contrary to Bohliephake's 
brief stetement*', the viscosity of serum from de- 
flbrinated ox blood, protected from undue heating, 
was not altered after exposure to a 3:6 m. field. The 
` frequency-independent effect predicted by 


Departments of apitat Medio and Bacteriology, 
London Hospital 


A F X., Dickens, F., and Evans, B. F., 


3 Bxyrnanowsk!, W. T., and Hicks, R. A., J. Infect. Dis , 80, 1 (1082). 
‘Hicks, R. A., and Ssymanowski, W. T, J. Infect. Dis. E, 466 


1 Krasny-Hirgen, W., Radiotegica, 1, 136 (1937). 
* Bateman, J. B., and H., Report of the Intern. 

for Short Wa 1937, p. . There 

a ves, Vienna, P . The are some misprints 
* SohHephake, H., '"Kurrwellentherapie", p. 52 (2 Hd., Jena, 1034)- 


Classification of Taxes and Kineses 


Ex ha am omar t modit emet 
ühn'g 


this kind. Recent work by Ullyott® indicates a way 
in which the classification and terminology can be 
considerably simplified and improved. 

Working on the light reactions of a 
Dendrocolum lactewn, Ullyott showed that the 
classical avoiding reaction‘ can be regarded as a 
special case of & more generalized reaction. If 
Dendroootum is tested in a smooth gradient of light 
which has no horizontal component, as it moves 
towards the brighter end it makes increasingly 
oo ee if the animal is kept 

light, the initial higher 
owing to sensory adaptation. This 
Sr nate of deta a dread qd 
adaptation leads to aggregation in regions of lower 
light intensity, provided that the gradient is of 
suitable steepness. This behaviour can scarcely be 
Sey NONSE, ae (af. Parameosum, 
Neverthelees, the same mechanism is 
bal, i involved when the animal shows an avoiding 
Feanticn at the dde of à shadow. The terms avoiding 
reaction and irial and error are thus objectionable, 
not only because they describe & parti form of 
the reaction and not its general form, but also 
because they are not sufficiently objective. The term 
phobo-taxts is objectionable too, because the prefix 
phobo- is in common use in English, with an anthro- 
pomorphic implication, and because the reaction 
given this namo is the only undirected one which is 

called a tavis. 

We therefore propose the following modifications 
of the nomenclature. Variations in generalized, un- 
directed, random locomotory activity due to varia- 
tions in intensity of stimulation are biweses. Such 
variations oan be of two kinds, namely, changes in 
linear velocity, and in rete of change of 
direction (Ullyott's R.C.D.) or angular velocity. We 
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to divide kmeses into (a) ortho-kineses 

(4p06¢—direct, forward)—variations in linear velocity 

(previously oalled simply bineses) ; i 
)—vaziations in angular 


kmeses (xAiveiv—to deviate 

Monet The prefix kino- is free from anthropo- 
mon inplieation. The whole word kiino-binesis 
can be used to describe the kind of reaction discussed 
by Ullyott, as well as other ‘avoiding reactions’ and 
‘phobo-taxes’ which have not yet been demonstrated. 
to be either like or unlike it in their details, 

If this change is made, the word phobo-taxie can 
disappear, and the word tavis can be resesved for 
directed reactions, formerly called topo-tares. This 
last word, therefore, also becomes ,and ib. 
is the more desirable to drop it because it is so similar 
to wopo-taxts in appearance and sound: We thus 
Propose to add two prefires to the nomenclature, in 
le da aia an sin it aia and to remove two, in 


phobo-tamis and , 80 that the classification is 
clarified without more cumbérgome. 
E D. L. Guxx 
Zoology Department, 
University, Birmingham. 
J. 8. KANNADY. 
Entomology Department, 
London School of Hygiene 
and Tropical Medicine. 
d D. P. Prarov. 
Zool 5 
Univeraly, B ‘ham. 
Nov. 19 A 
1 Klin, 4., Mac Orientierung der Perei tri Ramm” (Jena, 1919). 
? Fraenkel, G., Biol. Res., 6, 86 (1931). 
* Ullyott, P., J. Bap. Biol., 18, 265 (1930). 


Variations in Copepod Development 
Aw’ interesting phenomenon has just been b t 


to my notice on reading a paper by Martin 
Johnson on the development stages of Eucalamus 


In s paper which I published last year", I doooribod 
the early stages of this copepod from material taken 
off the west coast of Scotland. The two descriptions 
correspond very closely except-in one particular, for 
whereas I found only five stages in the liug life 
(the earliest to other calanoi nauplii 
&t Stage II), Johnson finds all the six stages repre 
sented.  Sinoe Gurney in the Discovery 

No. 9 (1984) finds & similar state of affairs in Rhin- 
calanus (that is, only five nauplius stages), I am led 
to the conclusion that with Huoalanus there is a 
difference in the development between California, 
where Johnson’s material was obtained, and the west 
coast of Scotland. 

In searching for an explanation of these differences, 
it is natural to turn to the hydro ical conditions 
of the areas concerned. The ids are warm- 
water forms and exist in the colder 
by virtue of the warm-water Busan wilah TAE 
them there. In both Gurney’s material and mine 
the specimens were taken from water of which the 


‘temperature was some 10° lower than that of the 


area supplying Johnson's material. It seams, there- 
fore, not impossible that the suppression of stages in 
development might be correlated with temperature, 
and further observations in this direction should 
prove of interest, especially as the incubation period 
of the eggs of Calanus appears to be lengthened by 
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the lowering of temperature. Can it be that in the 
case of & warm-water 


may be so prolonged that the animal emerges from 
the egg in the second nauplius stage ? 
SYDNEY &. GIBBONS. 


Fishery Board for Sootland, 
Marine Laboratory, 
Torry, Aberdeen. 
Nov. 18. 


* 
1 Trans. Amer, Mic. Soc., B8, Jan. 1937. 
1 Ann, Mag Nat. Hist, Sept. 1086. 


Effect of Spraying Solutions of Growth Substances on 
the Inflorescences of the Florists’ Chrysanthemum 


Tuan floriste’ chrysanth&émum exists in many forms, 
two of the commonest being normal ‘double’ and 
‘mourved’. In both, the inflorescence consists 
entirely, or almost entirely, of ligulate flowers, but 
the 'mcurved' type is ed from the normal 
by the fact that in the former the 


out here in which inflorescences of the double 
chrysanthemum (var. ‘Gold Standard’) were sprayed 
with -solutions of two growth substances indicate 
that’ the difference between these two types of 
chrysanthemum may be a simple physiological one. 
The two growth substances deed were f-indole- 
acetic acid (heteroauxin) and a-naphthalene acetic 
acid. Aqueous solutions of these growth substances 
of a concentration of 0-05 per cent were sprayed on 
to partially opened inflorescences by means of an 
atomiser 


In the un bud of the infloresoenoe the 
corolla of each flower is rolled longitudinally and 
folded laterally, and during opening there is a 
longitudinal unrolling and a lateral unfolding of the 
corolla of each flower. When pertially opened 
inflorescences are yed in tbe manner described 
above, corollas which at the time of spraying are 
mature are unaffected by the treatment. Corollas 
which at the time of spraying are unrolling exhibit 
some reversal of movement and become incurved. 
Corollas which at the time of spraying are still rolled 
have their normal unrolling inhibited whilst the 
lateral unfolding proceeds normally and the flower 
becomes a typical ‘incurved’ one. The results are 
the same whether the treatment is applied to in- 
florescences attached to, or detached from, the parent 
plant. 

Although these experimenta have been carried out 
with synthetic growth substances, the resemblance 
between the effect of natural auxin and synthetic 
growth substances in other directions is so striking, 
that it appears possible that one of the fundamental 
differences between normal ‘double’ and 'ineurved' 
chrysanthemums may be a difference of growth 
substance metaboliam. 

With single ohrysanthemums (vars. ‘Single Bronze’ 
and ‘Cleopatra’) a similar inhibition of corolla un- 
rolling has been obtained, whilst in the latter variety 
some ‘outcurving’ of apparently mature corollas was 


noticed. 
L. G. G. Wanna. 
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Force Constants and Molecular Structure 


Ix previous papere! we have described measure - 
menta on the ultra-violet absorption spectrum of 
carbon suboxide, and have attempted to caloulate 
the force constants of the linkagée in this molecule 
from the measured normal vibration frequencies. A 
potential function was employed involving four 
constants, two of these representing ‘cross-term inter- 
actions’. Unfortunately, at the time only the two 
symmetrical frequencies (v, = 848, v», = 2,200) were 
known accurately from the Raman data, and it was 
necessary to assume plausible values for the cross- 
term constants in order to obtain values for the main 
constants. Lord and Wright! have now published 
infra-red data from which the two unsymmetrical 
frequencies may be deduced (v, = + 2, 290, v, = 1,570). 
We thus have four and four un- 
determined constants. Insertion of the values gives 
koo = 12:09 x 105, kco = 15-0 x 105, ku = 5°10 x 104, 
kbac2:48x10. ky and b,, represent C—C—C and 
O—O—C interactions of the type previously sug- 


The new values of the main constants differ alightly 
from those previously found, but strengthen the 
hypothesis then , that the bonds are inter- 
mediate between double and triple and that the 
molecule a as & resonance h; Moreover, 
the relati value of the interaction term kyu 
in such & mol is in accordance with other related 
resulta, for which a reason was previously suggested. 
When applied to the relations of Badger and Clark 
connecting force constent and bond length?, the new 
values of the foroe oonstante give good agreement 
and much better than the old. We find for the C—C 
bond, with Badger’s formula r = 1:18 A., with 
that of Olark r = 1-165 A., the electron diffraction 
value being 1:20 + 0-02 A.; for the C—O bondr = 
1-21 A. (Badger), 1-265 A. (Clark) and 1- 29 + 0-03 A. 
(observed). 

We should like here also to refer to a recent note 
in Natura by Bailey and Hale‘ which seems to 
misinterpret calculations we have recently made of 
the force constants of linkages in ethylene and 
tetrachloroethylens’, and to raise objections which 
are invalid. Bailey and Hale pomt out the necessity 
of removing uncertainty as to what any i 
force constant implies, and also the necessity of 
considering as far as possible molecules of the same 
symmetry type. They also refer to the difficulties 
involved in using a too artificial force field and point 
out that the calculations only refer to infinitesimally 
small amplitude. These matters, with others, are 
fully discussed by us in our detailed papers, and some 
of the arguments of Bailey and Hale are igely 
those which are used by us. So far as the ent 
calculation for the case of ethylene and tetra- 
ohloroethylene is concerned, ita merita and demerits 
are fully discussed by us in the paper referred to. 

H. W. THompsor. 

St. John’s College, 

Oxford. 


J. W. Lower. 
Harvard University. 


Nov. 1. 


nee Rey. Soc., A, 187, 331 (1936); J. Chem. Sec, 1291, 1384 


* J. Chem. Phys., B, 642 (1937). 

2J. Chom. Sec, 1306 (1087). 

* NATURA, 138, 112 (1937). 

3J. Chem. Sec., „1576, 1384, 1393 (1937). 
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Races with a High Proportion of Blood Group AB 

IN a “Research Item” in Naturs of October 2, 

the failure of Misa Macfarlane to confirm the high 

of Group AB previously found in Tibetans 

1s reported. May I quote another race with a high 
proportion of Group AB? 


In an inv tion of 1,000 Soussoux m French 
Guinea, J. 8. de Goldflam! obtamed the following 
resulta. 

BLOOD Guours or BoUBSOUI 

No. 0 A R AR 
Adults , 500 1% 1% 9% 80% 
Ohfidien 500 1% 1% 9X, 80% 


This race is of interest in that the percentage of 
AB exceeds 50 per cent which is the theoretical 
ete ee ee 
are the frequencies of genes 4, B and E 
_then p+q+r=_1 and 2 p = AB —-& maxi- 
“mum = 0:50, where p = 0-50 and g = 0-50. 

A race having this group distribution could arise 
as the result of the mating between a race having 
more than 90 per cent A on one hand and a race 
having more than 90 per cent B on the other, but 
this group distribution would only appear in tbe 
first generation—and stability would be reached -~in 
the second. For example, in the race in question, 
the A and B ohildren arising from the matings 
between AB and AB only would form nearly 40 per 
cent of the total children, using the formula: 


a 
A children from AB x AB matings = 100 “PZ 


in this race at the present 
time could not, I think, give rise to this phenomenon. 
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It must be pointed out that Beth Vincent's 
teohnique was used for this obeervation. 
R. ErspoN Drew. 


de Goldfiem, J. 8., O.R, Soe, Biol., 182, 301 (1938). 


4 


Anomalous Dielectric Constant of Artificial 
Ionosphere , 

APROPOS our letter in Naruse of October 2, 
p. 586, it has been pointed out to us by Prof. E. V. 
Appleton and Dr. FW. Chapman that though the 
curves delineating the variations of u’ with N and 
l/f' are quite correct, they cannot, however, be 
regarded as showing the relation between K and N, 
or l/f'*. In fact u! can be identified with K only 
when v = 0. In the. case, for & conducting 


medium, p* -K+ Thus, though u? can take 


up values both greater and lees than unity, as 
depicted in Figs. 1 and 2 of our letter, K cannot do 


Lh 
80 because p' — ^ oan only have values equal to or 
leas than unity. 


» 8. K. Mrrna. 
K. K. Roy. 
University College of Boi 
92 Upper Circular 
Calcutta. 
Nov. 11. 


Points from Foregoing Letters 


A TABLE showing the amóunte of radioactive phos- 
phorus (relative to the total phosphorus) in the 
yolk of eggs, the liver and the blood of a hen, 28 hours 
after it had been administered by subcutaneous im- 
jection, is submitted by L. Hahn and Prof. G. Hevesy. 
From the present and previous i ta the 
authors infer that the liver of the ben (and not the 
blood corpuscles) is responsible for the formation of 
the phosphatides. These are then carried by the 
plasma to the ovaries. 

A curve showing the usual form of the phase varia- 
tion of the abnormal component of low-frequency 
radio waves near sunset is given by K. G. Budden 
and J. A. Ratcliffe; also an example of a type of 
disturbance of the curve which, the authors find, is 
connected with 'fade-oute' or with magnetic anomalies. 
They conclude that a ‘catastrophic’ ionospheric 
disturbanoe decreases the reflection height of the low- 
frequency waves. 

By applying a magnetic field (16 gauss) to a low- 
“pressure containing ‘gas’ ionized short radio 
waves (6 m.), B. W. B. Gill has been able to reduce 
considerably (to zérth) the ionizing potential needed 
for producing an electrodeless discharge. The author 
states that his experimente confirm Prof. V. A. 
Bailey’s theory on what happens to wirelees waves 
in the upper atmosphere. 

‘J. W. Thompson, Wm. Corwin and J. H. Aste- 
Salazar find that, as compared with normal persons, 
the mentally unbalanced (schizophrenic) individuals 
show lees physiological susceptibility to changed 


external conditions. Generally epealung, they have 
seals concesión, sicul tudaT air idoa r aa ulus 
low blood low basal metabolic rate, high 
arterial carbon dioxide and low oxygen saturation. 

The activity of tetanus toxin is found by Drs. J. B. 
Bateman, H. Loswenthal and H. to be 
unaffected by a high-frequency field (radio waves of 
3m. length and potential gradient of 2,500 v./om.) 
when conditions were such as to prevent heating. 

Dr. D. L. Gunn, J. 8. Kennedy and D. P. Pielou 
propose alterations in Kuhn’s classification of animal 
reactions. The new terms make clearer the relations 
between the various reactions, they are not anthropo- 
morphic like some of those discarded, and con- 
fusion between them no longer arises from their 
similarity of pronunciation. 

Dr. 8. G. Gibbons directa attention to observed 
differences in the development of the iiia 
Bucalanus elongatus in Californian aa 
Scottish waters. He asks if ıt is possible that ibo ccu 
temperature of the water off the west of Scotland 
may prolong the incubation period so that the 
animal emerges from the egg in the second nauplius 


Paing recent additional information on the infra- 
red of carbon guboxide, Dr. H. W. Thompson 
and J. W. Linnett have recalculated the force- 
constants of the linkage in the molecule of that 
compound. The new values, they state, strengthen 
the hypothesis that the bonds are intermediate 


between the double and the triple types. 
e 
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Research Items 


Sinanthropus VI - 

Soxwm important inferences are drawn by Prof. 
Franz Weidenreich (Bull. Geol. Soc. China, 16; 
1986-87) from fragments of & skull of Peking man 
designated as Senanthropus VI, which have been 
brought, together m the laboratory from matenal 
coll in the Choukoutien cave from 1934 onward. 
These consist of g fragment of a right temporal bone, 
comprising the ear aperture and adjacent parte 
(belonging apparently to the same akull as the left 
temporal B and adjacent parts found in 1984 and 
already described), three teeth, two molars and a 
premolar, as well as two fragments of a akull, of which 
one is the greater part of a left parietal, while in 
material from the same level as the three teeth were 
the right side of a frontal bone and the anterior part 
of the squama of a right temporal bone. It is oon- 
sidered certain that all these pieces belong to one and 
the same akull—an adult (old) female. From these 
fragmenta it has been possible to form a general 
idea of the contour of the frontal portion of the 
skull, which on comparison with Si: I and 

Y , Shows much lees curvature than 
Skull I in the saggital planes and approaches very 
closely to the frontal bone of Pi . In 
a frontal direction between the inferior temporal 
lines of both sides, it is* less curved than Skull I 
and indeed is even flatter than Pi . On 
& profile view, Skull VI coincides practically in all 
ite lines with those of Pt . A further 
discovery is a very small fragment, in certain respects, 
however, of very great importance. This is the right 
moiety of the posterior arch of an atlas. There 
cannot be any doubt that this is a human first 
cervical vertebra, and that it belongs to Sinanthropus. 
It does not display any distinct fundamental differ- 
ence when compared with that of recent man. Its 
interest lies in the fact that it adds support to the 
View put forward on the evidence of the absence of 
lang bones from the cave, that the skulls were brought 
into the cave by man and were there broken at the 
base or split open in order to get at the brains. 


Bull Cults of Ancient Egypt 


A DIBOOVERY which should be of considerable 
interest for the study of the bull cult in ancient 
Egypt, when fuller details are available, is P nien. 
from Cairo. Dr. Drioton, director-general anti- 
quities, it is reported by the correspondent of Ths 
Times in the issue of December 13, has announced 
the discovery near Zagazig of twelve large granite 
sarcophagi, which had formerly contained the 
mummies of sacred bulle, dating from the fourth 
century 3.0, Although these tombs had suffered, 
presumably from the activities of grave robbers, the 
internal decoration of three of the sarcophagi is said 
to have been sufficiently well preserved for it to be 
possible to make out that they dealt with the future 
destinies of the sacred bulls, an aspect of the bull 
cult which thus becomes known for the first time. 
According to Dr. Drioton’s report, it would appear 
that the sacred bulla were introduced by their patron 
divinities into the assembly of all the gods. Further, 
that the outstanding fea of the posthumous 
destinies of the sacred bulls waa their reunion with 


the moon. This is new to Egyptology. Near the 
hagi of the sacred bulla were found small 
aes ig in which were mummies of sacred falcons, 
with their eggs buried beside them in jars. Further 
excavations are to be carried out on the site. 


Temperature and the Growth of Drosophila and of Lymnæa 


Tmn infinenoe of temperature on the dimensional 
characteristics of Drosophila has been 
investigated by several biologista. These studies 
concern anly the final growth stage, while growth 
and development of this msect in the larva and eee 
form the subject of a recent paper by Mr. Takeo 
Imai (Sei. Hep. Tóhoku Imp. Univ., 4th Series 
(Biology), 11, 403-417; 1937). It is shown that 
temperature influences the larval length, length of 
mouth armature and pupal length, in that high 
temperature causes a diminution of their dimensions. 
Two diverse hypotheses are held in regard to the 
explanation of thermal effect on size. In one case, 
it is considered to be dependent on the nutritional 
condition; diminution of size at high temperature 
is the result of a deficiency of food. In the other, 
it is maintained that the thermal effects result in 
modification of the chemical i This latter 
view is held by the author, who suggests that high 
temperature produces effects that are connected with 
modification of the metabolic balance of the growing 
system; or, in other words, the balance between 
anabolism and katabolism is suggested as the caume 
of the morphologi differences described. In a 
second paper in the same journal (pp. 418-482) the 
author formulates the same explanation with 
to the effects of temperature on larval shell sixe in 
the mollusc Lymnæa. It appears that growth of the 
larval shell occurs in two cycles, but while higher 
temperatures cause acceleration of development, the 
final shell exe is diminished at both growth-cycles. 


Associated Growth of Herbage Plants 


A BEBIMS of three very interesting papers upon the 
physiology of pasture gras3es when grown in asocia- 
tion with | has been received from Australia 
(Bull. Council for Soi. Ind. Research, No. 105. Pp. 
40+10 plates. Melbourne, 1987). ‘A first paper by 
Meers. H. C. Trumble and T. H. Strong indicates 
that no evidence has been obtained for the view that 
grasses are able to derive nitrogen from associated 
legumes durmg the vegetative stages of the latter, 
though the subsequent decay of nodules releases 
nitrogen to the goil. The other pe are written by 
Mers. H. O. Trumble and R. E. Shapter, and discuss 
the physiology of specific associations of grasses and 
legumes. ield of Wimmera rye-grass is increased 
by manuring with both phosphorus and nitrogen, 
whilst the yield of subterranean clover is raised by 
Phosphorus only. The mixture gives increased yield 
with phosphorus at all levels of nitrogen. Many other 
results are given in detail, and the practical oon- 
clusion is that the greatest increase in production 
from the podsolixed soils of southern Australia is to 
be obtained from liberal dressings of soluble phosphate 
to an associated crop of grass and suitably inoculated 
legume. The third paper shows that a perennial grass, 
namely, Phalaris tuberosa, may obtain considerable 


1068 
nitrogen from an associated annual legume such as 
Medicago denticulata, which grows rapidly, and 
presumably begins to decay at an early stage. 
The grass obtains approximately 80 per cent of the 
nitrogen present in the root system of the legume 
in this particular combmation. 


Genetics of Rice 

THs genetics of rice is receiving considerable 
attention in India. Mr. B. 8. Kadam crossed a wild 
Bombey rice, which sheds its grains completely, with 
a non-shedding Burmese variety (Proo. Indian Acad. 
Sci., 14, No. 8). He found the shedding character 
completely dominant and caused by two duplicate 
genes. Ramiah and Rao, in a similar cross in south 
India, found the F, intermediate, and evidence of 
more than one e. Mr. Kadam also found (J. Indian 
Bot. Soi., 14, No. 2) that in a Burmese variety which 
develops anthocyanin in ite roota when exposed to 
sunlight, the condition was determined by two com-, 
plementary genes, A, without whioh no colour can 
appear in the plant, and Rẹ, a specific gene for root 
colour. By crossing two Indian varieties (J. Heredity, 
27, No. 10) he found that one poaseased a gene 
which produces red pigment throughout the plant, 
while the other oontained an inhibitor which pre- 
vented anthocyanin developing in the leaf blades. 
Mesars. Kadam, Patil and Patankar (Indian J. Agric. 
Sci, T, No. 1) found from various crosses of rice 
varieties no hybrid vi in respect of height, 
tillering, paniole-length or weight of the plant, but 
an increased yield in some crosses. 


Atomic Weight of Carbon 

Tum atomic weight of carbon has been changed in 
the current report of the Committee of Atamio 
Weights of the International Union of Chemistry 
from 12:00 to 12-01, largely on the besis of 
density and mase-spectrograph measurements, which 
were confirmed by Baxter and Hale (1936-87), who 
obtained the value 12:010 from the combustion of 
hydrocarbons. A. F. Scott and F. H. Hurley (J. Amer. 
Chem. Soo., 59, 1905; 1987) have now determmed 
the ratio of benzoyl chloride to silver, the chloride 
being hydrolysed and precipitated as silver chloride. 
With the current international values for h 
chlorine and silver, the value C = 12-0102 was. 
found. With the value H = 1:0081, the value 
becomes O = 12-0100, and the same figure is obtained 
if 107-879 is used for silver. The same authors (ibid., 
2078) have used the value C = 12:010 to recalculate 
the atomic weight of sodium from the ratios involving 
sodium carbonate. With the current international 
values for silver, bromine and iodine, three values 
of 22-998, 22-993 and 22-994 are obtained, about 
0:003 lower than the international value for sodium 
of 22-997, but in agreement with the value 22-004 
found by Johnson in 1938 from the ratio NaCl: Ag. 
No mass-spectrograph value is available. 


Magnetostriction 

WHEN magnetic material is placed m a magnetic 
field, small changes m ita physical dimensions take 
place. This phenomenon is known as magneto- 
striction, and although studied by Kelvin and Bidwell 
about seventy years ago, it is only recently that it 
has attained both theoretical and practical impor- 
tance. It is applied usefully in practice in connexion 
with the magnetostriction oscillator and the magneto- 
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striction echo-depth recorder. There are other 
physical phenomena connected with it, such as the 
changes it brings about m the magnetic pro i 
of the material, known as the Villari effect. soft 
iron, for example, the permeability is moreased in 
weak flelds b&t in strong flelds it is weakened. This 
is usually referred to as the ‘Villari reversal’. In 
the Beama Journal of October, W. Alexander and 
J. Bwaffield describe some of the practical applica- 
tions of magnetostriction. An important application 
due to Pierce 18 to use it for starting and controlling 
electrical oscillations. A special valve e#scillator 
works on this principle. The magnetostriction echo- 
depth recorder is used for takingesoundings at sea 
and has now reached the commercial The 
principle is to tranamit through the hull of the 
vessel & high-frequency sound impulse generated m 
a special type of magnetostriction oscillator. This is 
reflected from the sea-bed and recorded by apparatus 
similar to the tranamitter but acting i the inverse 
way, the sound impulse being converted into an 
electrical one. After amplification and rectification, 
the vol produced is applied to a chemical recorder 
and uces a mark on paper. The time which 
elapees between the transmussion of the impulse and 
the marking of the paper is a measure of the depth 
at any instant. Thus the chain of dote forms a 
continuous trace givmg the configuration of the sea- 
bed. In the United States a magnetostriction oscilla- 
tor has been developed which produces intense audible 
vibrations of frequencies of 8000 cycles per second, 
capable of fracturing glass and of producing useful 
bactericidal effects. i 


An Annual Change in Longitudes 
In Mon. Not. Roy. Astro. Soc., 97, 9, October 1937, 
Dr. Frenk Schlesinger has a paper with the above 
title, in which he disputes the conclusions of Loomis 
and Steteon that longitude changes between Waah- 
ington and Greenwich as well as Paris are correlated 
with the hour-angle of the moon. Kawasaki showed 
quite recently that these changes in longitude could 
be equally well represented by an annual term which 
is completely independent of the position of the moon, 
and Schlesinger now treate the whole material as a 
unit. His resulta show that the evidence is in favour 
of the annual hypothesis as against the lunar, and he 
seeks for some causes for the annual change m 
Kor ante Consideration is given to the wandermgs 
the earth’s pole of rotation with respect to a fixed 
axis in the , and this would give rise to variations 
in latitude, longitude and also in azimuth. The 
latitude variations have been well observed at the 
Cape Observatory, Washington and at other places, 
and a simple expression is given "which connects 
longitude and latitude changes. Using this for 
Washington, differences of longitude are ae 
between tbis station and Greenwich as well as Paris. 
On comparing these with the obeerved differences, 
the agreement is as close as might be expected between 
Washington and Paris, but is not so good between 
Washington and Greenwich. It is suggested that the 
polar motion is at least a partial explanation, and 
may be a complete explanation of the longitude 
changes which have been found to exist between 
Paris and Washi differences between 
Paris and Greenwich still exist, and if these oould be 
cleared up the polar motion could practically be 
accepted as an explanation of the Greenwioh- 
Washington changes m longitude also. i 
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British Institute of Radiology 
ANNUAL CONGRESS AND EXHIBITION 


HE eleventh Annual Congress and Exhibition of 

the British Institute of Radiology was held, as 
usual, at the Central Hall, Westminster. The 
Congre&s was opened on December 8 by the president, 
Dr. R. J. Reynolds, in the presence of Her Majesty 
Queen Mary, who, before the o oeremony, 
made a tour of the Exhibition and took a great 
interest in the various items shown. 

The papers read at the Congress dealt with X-rays 
in industry, the medical ones treating the use of 
X-rays in industrial diseases, and the porin pepers 
deeling with X-rays 'in industrial The 
latter i rien held on December uem, was opened 
by Dr. G. Shearer, who pointed out that technioal 
advances in materials followed largely on advances 
in the detail with which the materials could be 
studied. Great progress had followed improvements 
in the microscope, while the development of the 
‘X-ray microscope’, which revealed the inner structure 
of materials, had resulted in further striking develop- 
menta. Among the main properties of solids revealed 
by X-ray methods were their compositions, grain 
sixes, the orientations of the constituent orystale and 
their states of perfection. As examples, he quoted 
the importance of grain size in paints and electrolytic 
deposita, and stated that imperfectly formed crystals 
were desirable in steela intended for permanent 
magneta and perfectly formed crystals for transformer 
steels. 


Dr. H. J. Gough and Mr. W. Wood read a paper 
on the use of X-ray methods in the investigation of 
failure in service, which dealt with one phase of the 

blem of fatigue. Stressing the i 
i al ente ewido thie ernst or 
materials, the authors pointed out that apparent 
strengths depended markedly on whether the stresses 
‘were continuous or cyclic. From a knowledge of 
atomic constitution it was possible to deduce values 
for the strengths of materials, but these were usually 
found to be far greater than those obtained in 
practice. It had been thought that the discrepancy 
was possibly due to flaws, but in that oase it was 
difficult to understand how relatively consistent 
values of the strengths could be found. Even before 
X-ray studies were undertaken, it had bean found 
that the failure might be due to some change in 
the micro-structure of materials, particularly of 
metala. X-ray studies of streased metals had shown 
that the sixes of the crystal grains remained constant 
over the region in which 'a law was obeyed, 
but at the yield-point there was a break-down in 
the orystal grains, which continued until & more or 
less homogeneous ‘crystallite’ structure was obtained. 
This -down of grains seemed to give & power 
of tion to the material, and fracture only 
oecurred when all the grains had broken down and 
the accommodatory power ceased. With cyclic 
streases similar phanomema were observed, with the 
important difference, at present not understood, that 
deterioration of the material in this case is local, 
whereas with continuous stresses it is general. The 
authors stated that many problams remained unsolved, 
one of the most important being the reason for the 


crystallite structure, which implies & kind of ‘crystal 
molecule’. 

Dr. W. T. Astbury discussed X-rays and wool 
fibre, pointing out that wool, in common with other 
organic materiale such as hair, horn, muscle, eto., 
consists of bundles of long polypeptide chains 
somewhat like a ‘sliver’ of wool on a minute soale. 
Wool, he said, is characterized by great elasticity 
and in favourable circumstances can be stretched to 
twice ita natural length, and will recover when the 
streas is removed. Study of the material by X-rays 
and by other methods showed that wool has a kind 
of ‘step-ladder’ structure consisting of long chains 
of molecules, croas-lmked by side chains. The chains 
were normally folded, but in the presence of water 
the chains oould be straightened and would recover. 
This accounted for the power of recovery of shape by 
woollen garments after when wet. At 
higher temperatures (steam) the side-chains were 
hydrolysed, and the material largely lost ita power 
of recovery. This fact was made use of in various 
industrial processes including the ‘permanent’ waving 
of hair. X-ray studies had revealed clearly two 
definite states, normal and ede based and had shown 


the und nature of the 
Dr. A. J. Bradley and Mr. H. read & paper 
on a “Rapid vadis Sai oy Bystems by 


X-rays’, pointing out that at present it is not known 
why the various alloys of three metals, for example, 
copper, nickel and iron, have such varied properties. 
The crystalline form of the alloys is usually cubic and 
most commonly consists of face- or body-centred 
cubes, and often a mixture of both. Although 
microscopic examination will show the main features 
of the systems, careful X-ray examinations are 
necessary to find the complete diagram, as in many 
cases the various zones are very narrow. The authors 
stressed the particular necessity of studying the 
alloys in great detail so that the finer pointe should 
not be missed. 

The twentieth Silvanus Thompson Memorial lecture 
was by Prof. J. A. Crowther, his subject being 
“The Biological Action of X-rays: a Theoretical 
Review”. Pointing out that, on account of simplicity 
of experiment, moet recent research had been carried 
out with single-celled materials, Prof. Crowther said 
that the showed marked variations in radio- 
sensitivity during their life-history, young oella being 
more sensitive than older ones and oells about to 
divide eran sensitive. Lethal doses of 
X-rays from 40 rantgens for the most sensitive 
states to 85,000 róntgens in the insensitive states. 
Intermediate doses, insufficient to cause the death of 
the cell, may prevent normal oell-division and may 

uoce mutations. It appears that the sensitive unit 
is not the oomplete call or its nucleus, but some 
smaller structure, possibly sub-microscopic in size. 
This might account for the insensitivity of normal 
cells, which are virtually homogeneous structures. 

Considerations of the energetics show that such 
effects can only reasonably be expected on the basis 
of a localized quantum action. Two theories of the 
mechanism of radiation-action-had been put forward, 
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one Based on the possibility of a poison being formed, 
and one suggesting & direct or et’ action, which 
may be due to the direct action of the quantum of 
radiation energy, to the production of an ion-pair or 
to the passage of an electron track through the 
sensitive part of a cell. Consideration of wave-length 
effecta should ultimately show which is the true 
explanation. : 
Dealing with the two theories as to the mechanism, 
Prof. Crowther pointed out several objections to the 
poison theory: the objection that the amount of 
poison was small (100 r. producing & concentration of 
the order of 1 poison molecule in 10* normal mole- 
cules) was not considered valid, but other evidence 
concerning temperature effects, variations of effecta 
with dosage rates and times seemed to point against 
the theory. Further, the known survival and 
mortality curves could only be considered consistent 
with the poison theory on the basis of certain unlikely 
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assumptions. On the other hand, the ‘bullet theory’ 
rationally explained most of the observed faota, 
including the imsensitiveness of the reactions to 
temperature variations. In due course it might be 
hoped that the mechanism would be understood, 
and at preeenf Prof. Crowther thought that ibly 
the root cause of radio-biological action might be 
found in the variations of the eleotrio charges on 
colloidal particles when irradiated. 

The Research Section of the Exhibition contained 
exhibits from fourteen individuals and institutions, 
illustrating research in technical, biologic&l and 
physical problems, and included examples of early 
apparatus and radiographs. In the Industrial 
Exhibition was shown & commercial X-ray tube for 
operation at 1,000 kilovolts. In this tube the electrons 
are excited in three stages, each of 400 kilovolte, and 
the tube may be operated either with one pole 
earthed or in the balanced arrangement. 


Nicotinic Acid and the Pellagra-Preventing Vitamin 


an address to the Birmingham University 
Biochemical Society, on December 9, Dr. Leslie 
Harris, of the Cambridge Nutritional Laboratory, 
referred to the findings in some current work on 
the chemical nature of the pellagra-preventing factor. 
Dr. Harris said that the ion of & connexion 
between nicotinic acid and ‘vitamin B’ is not a new 
one. About twenty-four years ago, Funk in England 
and Suzuki in Japan succeeded in isolating nicotinic 
acid from active ‘anti-neuritic’ concentrates, and it 
was ance supposed that nicotinic acid might m some 
way be related to vitamin B,. But later investiga- 
tions proved conclusively that pure nicotinic acid 
iteelf had no anti-neuritico action, and there the 
matter was left for some years, although the possible 
physiological i of nicotinic acid was 
emphasized by the discovery of Euler that the acid 
amide of nicotinic acid is a component of coxymase. 
Recently, however, it has been found that nicotinic 
acid or ita amide has a growth-promoting action for 
certain micro-organiams (Knight, Mueller, Holiday), 
and for pigeons or rate kept on various diets deficient 
in some portion of the B, complex (Funk and 
Funk; Frost end Elvehjem). Special importance 
attached to the statement of Elvehjem and his oo- 
workers that niootinio acid or its amide was curative 
of ‘blacktongue’ in dogs; and work has now been 
done to link these new resulta with obeervations made 
at the Cambridge Nutritional Laboratory a year or 
so back. Here experiments by’ Birch, Gyorgy and 
Harris showed that what had hitherto bean called 
‘vitamin B, consisted in reality of three distinct 
factors, namely, lactoflavin, vitamin B, (the ‘rat 
dermatitis factor’) and the pellagra-preventing (P.P.) 
factor proper. The latter appeared to be identical 
with the ‘anti-blacktongue’ factor for dogs. More 
recently, Harris confirmed these results as to the 
tripertite nature of the ‘vitamin B,’ complex and 
showed. furthermore that monkeys also developed a 
disease (‘monkey pellagra’) analogous with human 
when restricted to & diet deflcient in the 
P.P. factor but containing the other known oon; 
stituenta of the B, complex. 


A trial of nicotinic acid on monkeys which were 
developing symptoms of nutritive failure on a diet 
deficient m the P.P. factor has now indicated that 
this substance has in fact & curative action : further 
work is needed, however? to ascertain whether 
nicotinic acid is the sols deficiency m such a diet. 
Nevertheless, these results and tho findings of 
other workers seemed sufficiently encouraging to 
warrant a trial on human beings suffering from 


Through the collaboration of Dr. A. Hassan of the 
Faculty of Medicine, Cairo, testa under controlled 
conditions have been made on pellagrins in Egypt. In 
preliminary trials, two cases of spontaneously oocur- 
ring pellagra at the Khanka Asylum and three at 
Abuzaabal Prison were examined, together with three 
controls. All variables, such as the composition of 
the basal diet, the amount of work done daily, and 
the extent of exposure to sunlight were kept un- 
altered for all subjecte. Nicotinic acid gi by 
mouth up to a maximum level of 4 gm. del wel 
found to hasten the subeidenoe of the erythema in 
all the cases. At the asylum, the general condition 
of the pellagrins was likewise i ed, but at the 
prison the beneflcial effect largely limited to 
the specific action on the erythematous lesions. It 
may safely be concluded therefore that the nicotinic 
acid duly rectifled a defloiency in these pellagra- 


. producing diete. The resulta make it seem likely 


that the prison diets were deficient in some additional 
factor, and in fact the asylum diet did contain more 
meat, more greens, was better prepared and included 
some wheaten bread—the bread at the prison con- 
meting of one quarter of maize. The possibility has 
therefore still to be borne in mind that nicotinic acid 
is not the sols major deficiency in some pellagra- 
producing diete—in other words, that pellagra as 
sometimes seen may be ied by more than 
one dietary error. Apart from this, it seams probable 
that nicotinio acid (or amide) is the lees active form, 
or ‘precursor’ of a more active variation of the P.P. 
vitamin, which can be formed from it within the 
animal body. 
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Cellulose, Starch and Glycogen 


VALUABLE article on recent wo 
starch and glycogen, by Prof. 


on cellulose, 
. Staudinger, 
has appeared in a recent issue of Dis Naturwissen- 
schaften (26, 678; 1987). The faot that cellulose, 
starch and glycogen can be converted into esters 
without altering the degree of polymerization, and 
can be nverted into the original substances, as 
shown molecular weight determinations, optical 
rotation and othgr properties, shows that the glucose 
residues in the colloidal particles of these substances 
are linked by principal valencies. The colloidal 
particles are therefore macro-molecules. The deter- 
mination of the molecular weights of these substances 
is discussed. The ebulhoeoopio and oryoacopic 
methods are difficult to apply owing to the smallness 
of the effect, and other anomalies; but molecular 
weights can be satisfactorily determined from osmotic 
reassure data using the tion of Bebulz, or by 
Bvedberg 8 method using t tip alee sent i apo: It is 
also possible to determine them from viscosity data by 
an equation due to Staudinger. All these methods agree 
in giving a value about 200,000 for the molecular weight. 

X-ray analysis shows the molecule of solid 
cellulose to be extended, and there is reason for 
believing that this is also the case in solution. 
Viscosity determinations show, however, that in 
starch there is a behding back of the molecules. 
Starch molecules are only about one eighth as long 
as they should be if extended. With glyoogen, 


solutions of the same concentration have the same 
viscosity, no matter what the degree of polymerization. 
This pomts to the existence of spherical maoro- 
molecules in this case. The linking of the glucose 
residues in these three compounds 18 discussed, and 
the connexion between physical properties and the 
shape of the molecule 1s emphasized. 

Colloidal particles can be classified mto two groups, 
linear and spherical colloids, according to the shape 
of the particles. The latter are powders in the solid 
state, and dissolve in water without swelling to give 
solutions of low viscosity. Linear colloids, on the 
other hand, are tough, fibrous substances, which 
dissolve with considerable swelling, and form viscous 
solutions. Glycogen 18 a typical spherical colloid, 
and ita physical properties are not greatly altered 
by change in the size of the molecule. Cellulose 1s a 
typical Imear oolloid, and the physical properties 
depend a good deal on the size of the molecule. 
Starch occupies a position intermediate between 
cellulose and glycogen. A similar difference in struc- 
ture of the macro-molecules is found in the case of 
the albumens. 

The form of the macro-molecule of polysacabarides 
and albumens decides the diferent functions of these 
substances in the living organism. Cellulose forms the 
solid portions, whereas substances which have to be 
transported through the organism are spherical 
colloids. 


Twenty-one Years of Glass Technology 


HE subject of the presidential address delivered 

to the Society of Glass Technology at ite 
itwenty-first anniversary meeting at Sheffield by 
‘Prof. W. E. B. Turner was “Twenty-one Years. A 
Profeasor Looks Out on the Glass Industry". This 
‘address has now been published (Society of Glass 
"Technology, Sheffield. Pp. 70+46 tables.  105.; 
postage 3d.). Whilst ite introductory and short 
concluding chapters are concerned mainly with the 
growth and development of the Society of Glass 
Technology and ite international relationships, the 
major portion is occupied with an account of the 
great advances, mechanical, chemical and physical, 
which have revolutionized the ancient craft of glass- 
making out the world. The volume is one for 
the student of social history and of commerce as well 
as for those interested in the advances of applied 
golencee., 

That the development of the completely auto- 
matic machine has been the dommant factor in 
sie i conditions in the industry during the 
period under review is brought out clearly by means 
of a oarefully collected mass of evidence. The 
tendency to mechanization was already evident 
before 1916, as, for example, in the Owens’ bottle 
machine which was brought to a commercial 
in the early years of the century, and by 1914 was 
m operation in ten countries as well as 
m the United States. But ita use was limited to 
a small number of licensees, and similar conditions 


prevailed with the few machines avaiable in other 
sections of the mdustry. 

During the pod years, mechanical progress 
has been very rapid, and there are now in wide use 
seven or eight different types of bottle machine, as 
well as automatio machines for the manufacture of 
tumblers and other domestic ware, plate and sheet 
glass, electric lamp bulbs and tubing. The change 
has led to an enormous increase of productive power, 
as 18 evidenced, for example, by & growth of the 
annual output of contamers in Great Britain between 
the years 1924 and 1935 by sixty-two per cent, 
or to take a still more striking example, of an 
increase of. machine-made electric lamp-bulba m 
Europe from 24 millions in 1919 to 127 mullions 
in 1932. 

Concurrently with the advance of the machine has 
been the steady disappearance of the skilled glass- 
blower, for & single bottle machme may equal the 
output of more than fifty men, and, to take an 
extreme case, the most modern lamp- bulb machine, 
the Corning 399, has produced more than 500,000 
bulbs daily, equrvalent to the production of 500 glass- 
blowers. The same tendency has not been at work 
in other branches of labour, for there is evidence 
even of a slight improvement in total employment 
in the industry, due to the great increase of sales of 
glassware, largely induced by the cheapening of pro- 
duetion, for which the machine has been primarily 
responsible. 
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Twb other consequences have issued from the 
increased use of machinery. The first is the 
ousting of the small works and the concentration of 
production to an increasing degree in fewer but 
larger factories (the number of window glass works, 
for example, in the United States fell from 79 m 
1919 to 18 in 1933). A second result has been a rapid 
world-wide spread of the industry, for the recent 
grew ay additional countries, of which Japan 
is example, would not have been 
Decio if it had depended dn d Bupply of ekiiled 
glase-blowers. 

With the development of machine produotion, &nd 
indeed rendered necessary by it, there has been & 
corresponding improvement in furnaces and re- 
fractory materials, in feeding devices for molten 
glas, and in lehrs for annealing the finished product. 

In the ing advance here so admirably illns- 
trated, the chemist and physicist, in addition to the 

have played a decisive part. To them has 

Filled coat eae na ceo ding o Lure eae 
supplies of raw materials in ever-i quantities, 
eod explocing the relationships between the chemical 
oompoesition and, chemical and physical properties of 
glasses Bo that a material most suitable for each type 
of production might be obtamed. But the attention 
of the technologist has been by no means confined 
to the field of masa production, and a number of 
fresh developments in various fields ing recent 
years testify to his industry. Among them may be 
cited ‘Vita’ glass, Safety Pyrex glass, Vitrolite, 
glass building bricks modern glass wool or silk. 

These and other advances in the art and science 
of glass-making have been reflected in the marked 
growth of technical training and research institutions 
and in the copious output of valuable literature, of 
which the Journal of the Sootety of Glass Technology 
is a striking example. 


Science News a Century Ago 
Debate on Civil List Pensions 


In the House of Commons on December 19, 1887, 
Mr. Rice, the Chanoellor of the Exchequer, moved 
that the Civil List Bill be read a third time. To this, 
Mr. Grote, the historian, then M.P. for the City of 
London, replied. by moving an &mendment that the 
clause Her Majesty to grant & certain 
sum [£1,200] annually should be struck out. He 
maintained that pensions ought no langer to be 
assigned at the mere arbitrary and irresponsible will 
of the Sovereign. The proper distribution of these 
involved & great public duty, and the House should 
take them under its control. 

Sir Robert Peel, speaking against the amendment, 
said that the sum of £1,200 as a provision for the 
United Kingdom was too limited. The honorable 
gentleman [Mr. Grote] would do away with pensions 
altogether, but cases would arise— cases where it 
would be proved that men of science had. devoted 
the energies of their minds and fortunes for the 
benefit of society, and then the country would revolt 


the ni ly conduct of Parliament. A 
pedision and an honorary were on the same 
principle awarded by the Crown. Literary and 


scientific men should, in his receive pensions 
if they stood in need of them ; if not, they should 
receive those conventional distinctions, which the 
Crown alone should have the power of conferring. 
Mr. Buller, the member for Liskeard, who agreed in 
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the main with Sir Robert Peel, said ıt was almost 
impossible to point out one instance of.& person who 
had benefited his posterity either by his writings or 
his advancement of science, from the time of Chaucer 
to the present day, who had not been supported by 
either the bousty of the Crown or the charity of some 
individual. 

In the course of the debate, references were made 
to Locke, Johnson, Southey, Wordsworth, Coleridge, 
Dalton, Wollaston, Airy and Mrs. Somerville. Mr. 
Buller also referred to the case of ‘Mr. Wallace, who 
had been for many years Professor of mathemstics at 
Edmburgh, and who was second only to Ivory in 
his talenta or attainments, and yet when he applied 
for & pension he was refused: he considered this a 
cruel oase.” Mr. Grote's amendment was lost by 
23 votes to 125. 


Faraday's Experimental Researches 
Am a meeting of the Royal Society on December 21, 
1837, Faraday oontinned the reading of his ““Exxperi- 
mental Researches in Electricity", Eleventh Series. 
The reading of the paper had been begun on 
December 14 and its concluding ion was read on 
January ll, 1838. The official abstract said: '"The 
object of this paper is to establish two general 
prmoiplee relating to the theory of electricity, which 
to be of great importance : first, that induc- 
tion is in all cases the result of the actions of conti- 
guous particles ; and secondly, that different insula- 
tors have different inductive capacities. In 
conclusion, the author remarks, that induotion appears 
to be essentially an action of contiguous particles, 
through the intermediation of which the electric force 
originating or appearing at a certain place, is 
propagated to or sustained at & distance, a 
ee cee Gon ote a edad oe al 
in amount, but opposite in ita direction and tendencies. 


. Induction requires no sensible thickness in the 


conductors which may be used to limit ite extent. 
Ms But with regard to dielectrio or insulating 
media, the results are very different; for their 
thickness has an immediate and important influence 
in the degree of induction. As to their quality, 
though all gases and vapours are alike, whatever be 
their state, amongst solid bodies, and between them 
and gases, there are differences which prove the 
existence of speciflo inductive capacity.” 


Naturalists in Abyssinia 
“Fenson and German naturalists,’ said the 
Athen@jum of December 28, 1837, “are overrunning 
inia in all directions. Letters have just been 
received from i , who was sent by the 
Wurtemberg Naturalists’ Society, to: Africa. After 
sending home a collection of planta from the Hedjas 
and Mount Sinai, he arrived at Massawa in January, 
where great obstacles were raised to his 
his journey, by the recent circumstance of two French 
travellers having been killed in Abyssinia. However, 
he succeeded in ing Arkfko and Haley, and 
thence sent on to the Abyseinian King Wabeah, who 
was encamped at Hazabo, between Adowa and 
Axum, for permission and safe conduct. This was 
granted, and he was soon weloomed at Adowa, the 
king’s capital, by the German missionaries, sent from 
England; Blumhardt and Isenberg. From thence 
he intends to prosecute his scientific tour to the 
Abyssinian Alpe." Wilhelm Schimper was born in 
Mannheim in 1804 and died at Adowa in 1878. 
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Societies and Academies 
London 


Royal Society, December 9. 


e 

R. W. Goena and N. F. Morr: Theory of the 
photolysis of silver bromide and the photographic 
patent image. An attempt is made to explain the 
photolysis of silver halidee in of the concepts 
of atomic physice. The mechanism by which the 
silver gtoms formed by the light coagulate to form 
specks of metallic silver is discussed.: The ideas used 
in this discussiog are then turned to the photographic 
latent image, and are shown to account qualitatively 
for the variation of developed density with tempera- 
ture, and, for given exposure, with intensity of light. 
A brief discussion is given of the Herschel effect, 
and of sensitization by dyes. 

A. L. Ranay : The temperature variation of the 
work functions of clean and of thoriated tungsten. 
Meesuremente were made of the contact potential 
difference between & constant source of electrons and 
a neighbouring tungsten filament collecting space- 
charge-limited electron current, the condition of which 
was varied. This filament-was either clean or covered 
with a layer of thorium atoms, and, in addition, it 
was held at various temperatures. In this way 
direct information was obtained con ing the rates 
at whioh the work functions of clean and fully 
activated thoriated tungsten (W-Th) vary with 
temperaturé. Within the limite of experimental 
uncertainty there is mo difference between the 
temperature ooefficiente of the two work functions. 
The tem coefficient found is about that 
which would be to account for the observed 

' value of the thermionic constent A of clean tungsten 
on the assumption of practically perfect transmission. 
It must be concluded that the factor (of the order 
of 10-20) by which the 4 of W—Th is lees than that 
of clean tungsten is due to internal reflection of 
electrons at the W-Th surface. 


Paris 
Academy of Sciences, November 3 (O.R., 205, 761— 
824). 


GmonGES CLAUDE : The search for aeroplanes lost 
at sea. Remarks on the use of fluoreecin. 

Rosmer EsNAULT-PmLTERIM: The coefficient of 
self-inductance of a solenoid. Two approximate 
formulm are suggested, one giving an accuracy of 
3 per cent and the other of 0-1 per cent. 

Grornges GrRAUD: A new oategory of equations 
where the prmorpel values of integrals are repre- 
sented. 

JEAN CaABANNHS and CHantus BOUHET: An 
attempt at the classification of the Raman lines of a 
quarts crystal. 

Mano KRaAswmR: The definition of certain non- 
commutative rings. The classification of the primitrve 
extensions of bodies with discrete valuation. 

, E. J. Gumam: The generalization of Boole's 


gi irc Cai Filters and ultra-filters. 
ERNEST VESSIOT : The equations F(z, y, z, P, q, T, 

5, t) = 0 which have a general explicit integral. 
Miom GHERMANBeOU: A new claas of nuclei of 

-Fredholm. 

The solution of the problem of 
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Jman Duray and Ssu Prx Lrau: The colour 
indices of the O and B stars and the selectivé absorp- 
tion of light in space. 

Gmozans RaBour and JEAN REBOUL : The ionizing 
radiations of low quantum emitted spontaneously 
by the ordinary metals. Ordinary metals, like the 
true radioactive metals, constantly emit radiations. 
These appear to belong to the bands situated in the 
region of the soft K-rays. 

Vrromar H. PAvrovió: An improved apparatus for 
the subjective study of colour mixing. 

Raná BunNARD: Stimulation potentials of the 
B*H and C*H levels of the nitrogen molecule. 

Trax Kru: Remarks on photographic plates 
sensitized with salicylate. 

ALEXANDRA TRavans and Rosmer DreBoLp : The 
isolation of pure cementite by acid attack of ferrous 
materials and on some physical properties of this 
body. The product isolated contained 6-6 per cent 
of carbon, the theoretical figure being 6-67 per cent. 
The Curie point, electrolytic potential and X-ray 
spectrum were determined. 

PauL Courvnme: The action of mixed orgain 
magnesium derivatives on some hydroxy or oxy 
aromatic amides. 

Purra Masracri: The reducing action of the 
alkaline benzylates on hydratropic and «-alkyl- 
cinnamic aldehydes. 

Gmonams Dupont and CHartes Paquor: Some 
reactions of isoprene and of dimethylbutadiene. 

GEORGES BRuHAT and ANDRÉ BLANO-LAPIEKEX: 
The double refraction of quartz by compression and 
its dispersion in the ultra-violet. 

Gsorcas DÉJARDIN, ALBERT ARNULF and DÉMÈTRE 
CAVABBILAB : The absorption ooefficienta and average 
temperature of atmospheric ozone. . 

Davi» MALAN: Stormy discharges in the upper 
atmosphere. 

Raná Sovusaes: The rd pd of the Con- 
volvulaces. The development of the embryo in 
Convoloulus arvensis. 

MARL GowPEL: Researches on the oxygen con- 
sumption of some coastal jo animals. 

PauL WiwramBmET: Morphogenesis and epigenetic 

AUGUSTE and RENÉ Sarrory and J AOQUES Mayur : 
The infection of cultures with a fungus by Rhizo- 
glyphus echinopus, a parasite of the potato. 

GEORGES MournquAND and Heney Tére: Chronic 
food deficiency (partial O avitaminosis). Revermble 
and irreversible processes. 


Moscow 
Academy of Sciences (C.R., 16, No. 4, 1937). 


N. M. ERMOLAJHYV: The expansion of an infinite 
integral into a semi-convergent series. 

G. A. Trxgov: The deviation of light rays in the 
gravitation fleld of stars. 

A. A. Utsanov: Radiations accompanying the 
corrosion of metals (1). 

V.I. Nixonasev and A. K. Bex3vTA : Dehydration 
of mirabilite in vacuo. 

A. IwhgwEOxI: The morphology of large bacterial 
cells. 

P. A. Povoroóxo: 


: the hormonal 
nature of the plant ii process. 
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B. A. Zenxovid : Food of the Far Eastern whale. 
- A. A. Vorrxmviób: ogenetio aptivity of 
different parts of the ysis (6). Experimenta 
with the implantation of the posterior part of the 
hypophysis to tadpoles. 

V. V. Porov and V. 8. Popov: Is the cornea of 
metamorphosed anurans determined ? 

V. V. Porov, 8. P. Evpoxmova and A. Q. Key- 
mova: The lens-forming activity of the epidermis 
im larval and adult Amphibia. 

V. V. Porov, M. N. Kristov, M. F. NixirTENEO 
and P. 8. Ó&xroniBviur: The lens-formmg activity 
of epithelium in embryos of Pelobates fuscus, Bufo 
viridis, Bombina bombina and Triton cristatus. 


Vienna 
Academy of Sciences, October 14. 

. W. OsaRaHUMMAR : Possibility of dissolving chromic 
oxide and chrome iron ore at room temperature. 
Silver nitrate catalyses the solution of chrome iron 
ore by dilute sulphuric acid.- 

GukrRuD WILD : Spectroscopic analysis of fluorites. 
The presence of rare earths in natural ftuorites is 
confirmed. 

E. Eestexn: Electrical precipitation of the dis- 
perse phase of organic and inorganic dispersoids by 
radium emanation. a-Particlea cause a reduction of 
the charge and an increase in the size of the particles 
in phosphatide and gold sola, leading in the former 
case to flocculation and in the latter case to colour 
changes. 

K. Scouwanz and F. EssrER: Apparatus for the 
production of electrons of very high energy. - 

F. SagossBERGER : (1) Use of the fine structure of 
X-ray absorption edges for the determination of 
crystal structure. (2) Precision X-ray camera for 
obtaining powder diagrams at high temperatures, 
and an apparatus for measuring X-ray diagrams. 

O. NzunEna and C. H. SogwigrZHR: Agar-agar. 

D. BArAREW: Application of the phase rule to 


H. Macum and O. Mosrxowiar: Ionization of air 
at low pressures by Y-rays: perabolic law for the 
ionization ourrent. It is shown that if, for pressures 
greater than 100 mm., current-potential curves be 
plotted for various amounts of ionization, then points 
corresponding to tho same degree of saturation all 
lie on a parabole. 

H. Preumram, LEONORE Breonar and MARTHA 
Gurman: Colamin, the physiologically active 
component of choline. 

F. Mauser : Synchronous metamorphosis of the 
legs of Dixippus morosus Br. et Redt. 

GERTA Bagwrp: Conditions for the development 


of the imaginal red coloration on the foro legs of . 


Dizippus morosus Br. et Redt. 

O. Heasrk: Local transformation of solid - and 
hollow bones of Moige cristata Laur. It is possible 
to interchange a hollow bone from one limb with 
a solid bone from another. In certam cases these 
bones become transformed so as to become appro- 
priate to their new position. 

A. W. Rar and R. BAmBATHY : Studies of tho 
Raman effect (78) Nitrogenous substances (8). 
Nitriles. 

A. WanssERG : Influenco of morphine on the excre- 
tion of salt in the urine. 

K. FEpWRHOrER: Normal vibrations of spherical 
shells (2). . 
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Appointments Vacant 


REEL EHONS are invited for the followmg appointments, on or 
before the dates mentioned : 


Jumiog Sammo OFFICERS (chemist and engineer) at tho Fuol 
Research € East G: The Officer, 
Department of Bolenüfio and Research, 16 Old Queen 
Boel BW. (Deonmbar 35). 


BNENIOR LECTUEME IW HIGHWAY HXOINENZIXG in the Untveruty 
of the Witwatersrand —The , Office of the Commoner 


for the Union of South ' Afros. House, 
Wot T T). 
pig eters AND MBOHANICAL Znana G 
Town—The Secretin Om Office of o um 
Peon of South Afros, 
Banas W.0.2 (January 19) 
PROFES6OR OF MIXNERALOGY AND .GHOLOGY the Galea or 


Union of South Africa, Afilos House, Square, W.C.2 
(January 31). 

ABBIMTANT for research on various diseases of small frutta at the 
East Malling Research Btation, Bast Malhng, Kent The Secretary. 


Official Publications Received 


Great Britain and Ireland 


of Hngland.  Beientifio Report for the 
i (London - Royal College of Surgeons of 


ae 
Board of Trade. Batty] Abetiact for the Britwh Em 
each of the Ten Years 1027 to 1036 and Commeroe d 


HM. 8 
(London : tatione] 
ULAWS Monographs and Eero No 2a of a Discussion 
ie University phic ch y 10, 1937. Pp ie pps 
Unrversity of London Anmmal Welfare Bousty) = [1611 
: a Professor Woks out on tbe Glam Industry 


the oocamon of the 


the Atom 


E 
B 
il 
; 
& 
g 


Other Countries 
Annual Report of the Board of Regents of the Smithsonmn Intitu- 


Prin 
ce) 150 dolars. 61 
Indian Forest Records (New Serien). Vol, s No 4 Entomological 


Pp.123-126 Sannas; 44. Vol.3,No 6 tages of Indian 
Pp. 127-140. 12 annas, Is 


coleoptera (ED). BT PON T . » ls, 34. 
: Manager of Publications.) [1511 
Indian Oentral Cotton Commi boratory. 
Indian Central ` Committee.) — 1.8 
rupea. [1511 
Queen Victoria Memo: Babs for the Year 
onded 31st Maroh ar. bp. a aliebaay. E ! 
Victoria Memorial 1611 
DN for Medical Research "Annual i for 
1 " 
[1611 
3 Ou Be Deal the United States National Museum. "VoL 84, No. 
ere Skull Hadrosaurtan - 


30235: On Btrusture of a Crested 
Dinosaur. Gilmore, Pp. 481-492. yore No. 2072 


Pp. TE a ae Vp ovem eut Prtng Tie [1 


Catalogues, etc. 
Moll Reco Microphotometers. (MY 37.) Pp. 12 (Delft: 
A iud ert 


P. J. Ktpp and 
Calendar for 1938. . Boxes maps +Diary. (Bonnybrkidge. 


John G. Stein and Co., 


Books for Presentation (Cataloguo No 543.) Pp. 60. (London: 
Bernard Quaritch, Ltd ) 

Kodak X Hay Materials E pen eames Pp.40. Kodak X-Hay 
Reduction Camera. Pp. 8. (London Kodak, Ltd.) 


Tees Nachrichten Bonderheft 1, August 19037. Pp 48. Folge 2, 
Heft 3, August 1937. Pp 81-112 (Jona' Gustav Fisoher.) 
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Location of Industry in Great Britain 


HE astonishment and uneasiness with which 

the evidence given by the Board of Trade 
to the Royal Commission on the Geographical 
Distribution of the Industrial Population at ita 
fourth meeting has been received is an indication 
of how far the old ideas of latssez-faire have been 
left behind. The policy of do-nothing which the 
Board apparently folloŵs is as unsuited to the 
present day as it is inconsistent with the general 
tenor of the Government’s active intervention for 
the promotion of industrial and social well-being. 
Already Government policy is influencing the 
location of industry in many indirect as well as 
direct ways. The making of the Great West, Road 
out of London, the electricity ‘grid’, the trans- 
ference of workers, and the housing subsidy are 
some of the means already used to direct the 
location of industry away from old to new indus- 
trial areas, and are sufficient in themselves to 
invalidate the complacent view put forward by 
the Board of Trade. 

The whole problem is one to which scientific 
workers may well give their attention; and wel- 
come evidence that they are doing so is afforded 
by the meeting recantly devoted by the Institution 
of Chemical Engineers to the Special Areas of 
England and Wales, at which Mr. O. H. Boyd 
gave an acoount of some technical and economic 
aspects of the Commisaióner's work. 

Mr. Boyd's survey showed clearly tlie great 
progress which has been made in the Special Areas 
in improving the local services in co-operation with 
the local authorities and other similar bodies. 
Arrangements have been made in all the areas 
whereby the industrialist can be provided, by the 
trading estates companies in the north-east and 
in South Wales and by the Industrial Development 

e 


Company in West Cumberland, with up-to-date 
factories of standard type either on the trading 
estates -themselves or by arrangement with the 
Commissioner in other parta of the areas. The 
new policy of industrial development is already 
showing encouraging results, and is assisted by 
the fact that the areas are now in a position to 
provide a much more attractive market for the 
new and lighter industries than they have been 
for some years. 

If there is a defect in Mr. Boyd’s paper, it is that, 
before a technical audience, he made no reference 
in an otherwise comprehensive bibliography to the 
admirable report on Science and Industry of the 
Joint Committee of the Local Sections of the 
Society of Chemical Industry, the Institute of 
Chemistry and the Ohemical Society submitted to 
the District Commissioner in May 1935. This is 
the more regrettable because the preliminary step 
to the development of new industries must be 
research of this kind, and of the type undertaken 
by Prof. Marquand and his colleagues in South 
Wales—the application of scientiflo principles of 
industrial location to the facta of the distressed 
areas. We must know precisely what industries 
can be located profitably in the areas, and what 
industries can, in general, be located with equal 
succeas anywhere. ] 

The improvement which has already taken place 
in the areas, and the fact that the manufacturer 
need no longer hesitate to try his fortune in 
them, should not lead us to overlook the fact that 
essentially recovery has revealed the bare bones 
of the problem. It is serious enough that more 
than 1,300,000 persons should be out of work at 
the height of prosperity. It is even more disturb- 
ing that the burden of unemployment should still 
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be heavily localized in the distressed areas. The 
major social problem persists in all the Special 
Areas. Their industries have in part been scaled 
down and rationalized, but their labour forces, 
amenities and facilities are still those designed for 
the old order when the markets of the world were 
open. 

It is to this aspect of the question that Mr. 
Donald Tyerman directs attention in a trenchant 
article in Lloyd's Bank Monthly Review. Current 
conditions of recovery and rearmament have, for 
the time being, largely solved the cyclical problem. 
The special and more fundamental problems 
remain, intensified by the accumulation of derelict 
people and places, although the liquidation of the 
areas by scaling down and labour transference has 
commenced. Recovery in the Special Areas has 
in fact shown us that we must be prepared for 
distress at least as severe as ever in the next 
depression, or we must very considerably accelerate 
the development in them of new industriee. 

This is not to invalidate the solutions which are 
already being attempted : the maintenance of the 
maximum volume of staple exports by a liberal 
trade policy, and, if need be, by special aid, to 
reduce the difficulties of adjustment and liquida- 


tion to & minimum; the scaling down of equip- ' 


ment, capacity and labour forces to the maximum 
which can be employed in the staple industries, 
involving further extensive reorganization of the 
coal, cotton and iron and steel industries; and 
the mitigation of distress by curing, cleaning up 
and caring for human wastage, by special treat- 
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ment for aged unemployables and young un- 
trained unemployed. These remain as essential, 
but the establishment of new industries requires 
much oloeér investigation than it has . yet 
received. 

It is natural to expeot that the Royal Com- 
mision on industrial distribution will become 
acquainted with much of the data and groposals 
available. Armed with this knowledge, the 
Government, with the assistance*of business men, 
industrialists and technicians, will be in a position 
to act. It will at least continue ita policy of fixing 
& magnet in the Special Areas which will overoome 
such attractions of London and the south as are 
not based upon their easential requirements or on 
well-founded economic considerations. If, how- 
ever, it is to go further by increasing the induce- 
ments to new industries in the distressed areas, 
by multiplying trading estates and increasing the 
moneys available to the Special Commissioners 
and the Special Areas Reconstruction Association 
and by guiding or controlling much more vigorously 
than hitherto'the location of industry, it will need 
in increasing measure the oo-operation of scientiflo 
workers. They must accept the reeponsibility for 
some measure of the basic work required. The 
position which many men of science now take 
in industrial leadership and development places 
upon them, individually and through their pro- 
fessional associations, the further responsibility for 
that informed, impartial and oreative criticism 
which is of vital importance to a demoocratio 
Government. 


" A Chemical Encyclopedia 


Thorpe’s Dictionary of Applied Chemistry . 
By Prof. Jocelyn Field Thorpe and Dr. M. A. 
Whiteley. Fourth edition. Vol. 1: A—Bi 
Pp. xxvii + 708. (London, New York and 
Toronto: Longmans, Green and Co., Ltd., 1937). 
63s. net. 


HE appearance of a new edition of “Thorpe” 

arouses mixed feelings. Chemists will weloome 
what they know will be a lucid exposition of the 
latest information regarding a host of chemical 
subjects, compiled by experte, but this weloome 
must be tempered by the fact that the authors 
state it will be nine years before the last volume 


is to appear, and, since it is, unfortunately, 
impracticable to draw up an index in advance, 
it will be nine years before it is possible to ascertain 
with any facility what are the contents of the nine 
volumes. By that time, the present volume will 
be out of date and, presumably, steps will be taken 
to issue another edition; in other words, the 
“Dictionary of Applied Chemistry” is to become 
a periodical. This method of issue, no doubt, 
simplifies the work of the pubHshers, and, possibly, 
appeals to librarians who prefer to spread their 
slender monetary resources over & period of years, 
but it does not yield the beet type of book from 
the user's point of view.. 
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The authors attempt to overcome the difficulty 
of obsolescence by stating that each substance will 
be dealt with twice over, once under its own initial 
letter and again in a general article,ethe later of 
the two being the more up to date. Apart from 
the undeeirability of dealing with the same 
compound twice, all materials are not as accommo- 
dating as those mentioned in the preface. For 
exampl’, in the present volume, “aconitine” has 
the misfortune to begin with the same letter as 
“alkaloid” and thus escapes revision. 

In spite of the editors’ assurance that a new 
edition is & necessity, same doubt may be felt on 
the matter. Great as has been the progress of 
science in the last ten years, the chemistry of 1927 
is not obsolete ; the old edition of the present work 
was and still is a most valuable book and a mine 
of information, but, apparently, it is to be regarded 
as non-existent, for, among the many hundreds of 
references, one that never seems to appear is 
‘Dictionary of Applied Chemistry, 1927”. Nearly 
every owner of the new editdon is in possession of 
the old, and there are many subjects of no great 
general interest—for example, the alooholometer 
readings used in different countries—for which & 
reference to the earlier edition should suffice. Then, 
aa regards newness, a random selection of “anthra- 
oene" reveals the fact that about one-eighth of 
the article contains information obtained after 
1927. The proportion for the whole volume is 
difficult to ascertain, but it would seem to be of 
this order. If this estimate is not far from the 
truth, a ‘super-supplement’ should be sufficient to 
include all new matter and this could be brought 
out in one or, perhaps, two years. 

With regard to the contents, the first impression 
is that of a text-book of organio chemistry rather 
than of a dictionary of applied chemistry. This is, 


perhaps, due to the lavish provision of structural | 


formule, the comparative scarcity of diagrams of 
plant and the almost complete absence of flow 
sheets. No one will deny the undesirability, and, 
indeed, the impossibility, of divorcing technical 
chemistry from its underlying fundamental prin- 
ciples, but it is' manifestly impossible to cover the 
whole of modern chemistry, even in nine volumes, 
which implies that something must be left out. 
There is a great need for a really good reference 
book on applied chemistry in the English language, 
and Httle harm would be done if much of the 
purely theoretical matter in the present volume 
were omitted and more technical details were 
included. The former matter is readily found in 
journals; the latter is much more difficult of 
access, although, fortunately, not so difficult as in 
years gone by, when every process was regarded 
as secret. As an example, the space occupied by 
"ajlantone" is almost exactly equal to that 
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devoted to the manufacture of absolute aloohol. 
Much of the organic matter may be criticized for 
ita text-book style of presentation. It is an 
exception for yields to be mentioned, although it 
must be recognized by now that the yield obtained 
by a given process is not only of vital importance 
to the manufacturer, but is also of the utmost 
value in determining the mechanism of the reaction. 

The article on "analysis" has disappeared, but 
there is a bint that this is to be replaced by one 
on “chemical analysis". It is questionable whether 
too much space has not been devoted to this 
subject. With the exception of certain valuable 
tables, the information given is usually insufficient 
to enable an analysis to be conducted and could 
be curtailed. An example of how this may be 
done is to be found under “Aluminium, detec- 
tion and determination of"—e most admirable 


summary. ; 

The general articles are of intereet, but the 
desirability of including them is doubtful; bound 
together in a separate volume, they might appeal 
to many, but in their present association they are 
apt to be overlooked, particularly without an index. 
How many people requiring information on the 
weathering of paints would look for the word 
"ageing", and who would turn to a dictionary of 
applied chemistry for details of precision weighing 1 
It is suggested that future volumes should give a 
list of these special articles with a brief indication 
of their contents. Incidentally, the author of the ' 
article “balance” mentions Aston’s microbalance 
for gas densities, but does not refer to the far. 
superior type of Whytlaw-Gray. 

It is difficult to discuss individual articles. Of 
these, the most outstanding are “aluminium”, 
“autoclave”, “acetylene”, “absorption” and 
“adsorption”. A few omissions and errors have 
been noticed. The methods given for preparing 
esters of acetic acid are certainly not those of 
1937, the azeotropic process not being mentioned. 
Austenite is dismissed in thirteen Hnes. The yield 
of acetic acid obtained by the distillation of wood 
is said not to vary greatly with the species of tree, 
a statement incorrect even for hard woods. The 
erroneous combination carum ajowan is given for the 
ajowan plant and ascribed to Bentham and Hooker, 
the correct name being Trachyspermum Ammi 
(Link) Sprague. Finally, the process of manufacture 
of the important pigment, antimony oxide, is not 
mentioned, while the conditions of interconversion 
of the two oxides are not made olear. 

Minor defects such as these are unimportant 
when compared with the value of the book as a 
whole. If the subsequent volumes contain leas of 
the laboratory and more of the works, their value 
will be still greater. 

H. E. W. 
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Academic Spiritualism 


(1) Some Cases of Prediction : 
& Study. By Dame Edith Lyttelton. Pp. 160. 
(London: G. Bell and Sons, Ltd., 1937.) 2s. 6d. 
net. 


(a) Personality Survives Death 

Messages from Sir William .Barrett. Edited by 
his Wife. Pp. xlvi+ 204. (London, New York 
and Toronto: Longmans, Green and Co, Ltd., 
1937.) 7s. 6d. net. 


(3) The Superphysical : 

a Review of the Evidence for Continued Existence, 
Reincarnation, and Mystical States of Conscious- 
nes. By Arthur W. Osborn. Pp. xvi-+ 350. 
(London: Ivor Nicholson and Watson, Ltd., 
1937.) 128. 6d. net. 


WEN recent years, a distinct change in the 

character of spiritualistio propaganda has 
become discernible. A division is becoming 
apparent and, if we may be pardoned for using a 
current political expression, its exponents ‘are 
becoming somewhat ‘class-conscious’. The extent 
and crudity of the fraud now being practised both in 
Great Britain and in the United States have almost 
forced the more educated classes to eschew what 
is presented for the ediflcation of their weaker 
brethren, and to build up something more in 
accordance with their own, intellectual standards. 
Propaganda is to-day of a much more sophisticated 
type; and the language of modern psychology 
and statistical method is supplanting the nafve 
descriptions of earlier years. 

(1) Dame Edith Lyttelton, in her study of 
some cases of prediction, has written a disarming 
introduction to her collection, smoe she shows her- 
self fully aware of the objections which are natur- 
ally aroused by her narrative. Passing from cases 
which she admits might be due to coincidence, 
she proceeds to more detailed instances which 
oan, ghe thinks, only be understood if we assume 
what she oalls "preoognition". Yet on a careful 
reading of her records the student cannot fail to 
be assailed by the feeling that, even in the 
most detailed cases, a normal explanation would 
suffice were the facta more fully known and 
reported in a more strictly scientiflo spirit. Some- 
times the central point of the story seems awry, a8 
when & soldier was seen as in & vision with a scar 
over his left eye. The seer, in a letter to Dame 
Lyttelton, actually states that his friend did 
return from the Great War with a-scar over his 


i “Superphysical”’, 


left eye, whereas the fact was that the scar in 
question was under the right eye. 

(2) From cases of prediction, premonifion and 
extended telepathy, it is easy to ogngider messages 
from the dead, and Lady Barrett has thrown down 
the challenge boldly when she entitles her collection 
of communications purporting to come from the 
late Sir William Barrett, “Personality Survives 
Death". These messages, mainly delivered 
through the mediumship of Mrs. Osborne Leonard, 
are strikingly illustrative of the theory which 
regards the buildmg up of the characters of the 
deceased personalities as due to the dramatio 
powers of the medium, who adopts histrionic 
poses the material for which may be derived either 
from normal sources or in some other and unknown 
way. Mingled with this material we find much 
more which is probably derived from the medium’s 
own mental content, thus suggesting that the 
effort of sustaining a prolonged dramatization may 
be severe. However that may be, Lady Barrett 
appears satisfied that the communicator is really 
the person he purports to be; and some of the 
trivialities and intimate details brought out at the 
sittings are certainly reminiscent of the late Sir 
William 


As & serious contribution to spiritualistio litera- 
ture the book is clearly one which shows how much 
work remains to be done before we can hope to 
obtain any olear idea of the nature of the mental 
processes occurring with a reliable trance medium. 
Indeed such a task becomes more important when 
we turn to (3), Mr. A. W. Osborn’s study on the 
for it is here that we can 
discern the direction in which modern scademic 
spiritualism is drifting. 

In the introductory section to his book, Mr. 
Osborn discusses and analyses current scientific 
and psychological ideas, laying stress upon what- 
ever, in his opinion, counteracts the influence of 
materialism. He then proceeds to pass in review the 
so-called. supernormal phenomena of spiritualism 
and psychical research, in this part of his book 
displaying a singular lgok of critioal appreciation 
of the material with which he deals. Finally, he 
attempts to show that an acceptance of the facts 
alleged in the preceding sections, together with an 
understanding of the implications involved in the 
philosophic ideas advanced by certain modern 
physicists, necessarily lead the student to a fuller 
realization of mystical states of consciousness and 
thence to a new order of living. ë 
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It is here that we can see the link which is 
tending more and more to unite those who pre- 
viously had but little mterest in spiritualism 
regarded as a religion. The plfenomens of 
prediction, the supernormal aspect of which 
is so sincerely sponsored by Dame Lyttelton, 
suggests the necessity for radical changes in 
our psychological approach to problems of human 
personality which, Lady Barrett assures us, sur- 
vives death; whilst Mr. Osborn, accepting both 
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these claims, continues the work by pointing 
out how such facts lead to a new conception of 
life and death. Were the alleged facts, however, 
to be substantiated, tt is doubtful whether 
their interpretation would tend in the direction 
indicated by Mr. Osborn; and it can scarcely 
be admitted that the fresh evidence now ad- 
vanced by Dame Edith Lyttelton and Lady 
i than much already 


Conservation of Wild Animal Life 


The Animal Year Book: 
Vol. 4. Edited by Dr. H. E. Bargmann. Pp. 
vi+ 174 +10 plates. (University of the London 
Animal Welfare Society, 1937.) 28. 6d. 
A™ surely, will agree with the contention, 
made in the preface to this review of the 
work accomplished by the University of London 
Animal Welfare Society during 1037, that “The 
progrees of the movement for animal welfare, 
both at home and abroad, depends very largely 
on arousing the interest of the rising generation 
in ita problems". 

Two such problems of the very first importance 
are placed in the forefront of this review. The 
first, under the title, “The Tragedy of the Possum”, 
reveals the appallmg slaughter that has taken 
place of the common opossum (T'richosaurus 
vulpecula) to supply the imsatiable demands of 
the for-trade. Mr. David Stead, a well-known 
Australian naturalist, takes his evidence mainly 
from Government reporte, henoe he may be 
aoquitted of bias, or of speaking without authority. 
Legislation for the protection of this animal now 
exists in all the States of Australia, but it has 
been of slow growth, though quickened by the 
statistics for the year 1919-20 when no lees than 
7,500,000 were sent to the markets. The attempt 
to curb this waste of life, made by the Govern- 
mente in the form of ‘close seasons’, has proved 
ineffective, since animals killed during the close 
season in one area.are sent into a neighbouring State 
to be passed out as the harvest of ita open season | 

Various subterfuges are resorted to for the pur- 
pose of justifying ‘o seasons’. But it seems 
clear that unless the slaughter of this animal for 
trade purposes is prohibited altogether, its ax- 
tinction in the very near future is assured. Mr. 
Stead pointe out that “Australia has & unique 
heritage for which it must accept responsibility”, 
and continues, ‘Is it too much to hope that public 
opinion which urges that trusteeehip of this fauna 


shall become active and real, can supply the force 
to set the machine in effective and permanent 
motion 1" 

The seoond of these problems is ably set out by 
Mr. A. H. Kirkman. In concerns "Africa's Vanish- . 
ing Fauna’, and the alarming rate of the dis- 
appearance of the ‘game animals’ of Africa. The 
blaauwbok (Hippotragus) and the quagga have 
already vanished. Only a few skins in museums 
are left to tell us what they were like. Of the . 
mountain zebra only two herds of twenty or 
twenty-five are known to exist, on farms, and these 
are being zealously guarded. The same is true of 
the bontebok, of which species two herds only, 
of forty-four and twenty-five respectively, now 
exist, and under private ownership. Of that ex- 
traordinarily interesting antelope the white-tailed 
gnu, it is estimated that no more than about three 
hundred remain of the hordes that existed before 
the advent of the Dutch settlers. The survival 
of the Cape hartebeest is now precarious, and the 
sable antelope is in danger of extinction. But we 
should like to know on what authority the state- 
ment is made that the elephant “still existe in 
several tens of thousands". 

The difficulties which confront the game- 
wardens, where they exist, in the preservation of 
the animals of Africa in their respective areas of 
control are great. This is largely due to the fact 
that the natives now possess fire-arms. A further 
factor in this alarming progrees of extermination 
is the slaughter carried on for the avowed purpose 
of exterminating the teetee-fly and the carriers of 
sleeping-sickness. The annual report of the 
Southern Rhodesian Government for 1931 shows 
that during the year a grand total of 15,067 
animals were slain in this effort to achieve the 
impossible. If, and when, the last of the ‘big game’ 
animals in the haunts of this fly is wiped out, 
sleeping-sickness will still remain, since the 
trypanosomes, which cause the disease are carried 
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in the blood of numerous species of small mammals 
the extinction of which would be impossible. Those 
who wish to read the full stary of this rapidly 
increasing march of destruction would do well to 
read Mr. Kirkman’s admirable summary. 

With the issue of the fourth volume of ‘The 
Animal Year Book”, the editorship passes into 
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the efficient hands of Dr. Helene E. 

As is inevitable with a change of editorship of 
such a publication, this issue is largely occupied 
by the effort to clear up arrears of accepted matter. 
The new editor is to be congratulated upon 
having executed this difficult task with patience 
and discretion. W.P.P. 


Polynesia through Many Eyes 


Religion and Social Organization in Central 

Polynesia 

By Robert W. Williamson. Edited by Dr. Ralph 

Piddington. Pp. xxx + 340. (Cambridge: At the 

University Pres, 1937.) 25s. net. 

"T= ouriosity which Polynesia excited im the 
eighteenth and nineteenth centuries was not 


- of the scientific kind which searches for facts on 


which to base generalizations ; it was the curiosity 
of dilettantes. Explorers, sailors and missionaries 
did not pursue their inquiries to the point at which 
they would begin to demonstrate but cease to 
amuse, nor were they prepared to subject the 
blossoms of imagination to the icy blasts of scientific 
critiaism. To entertain they had to be intelligible, 
and to be intelligible they had to transpose Poly- 
nesian customs into a European mode. ‘The 
European mind was imbued from childhood with 
Greek mythology, so Williams arranged the Fijian 
gods into a pantheon on the Greek model, an 
arrangement more convenient than true. 

Deification was familiar from the history of 
Rome, so Polynesian theology was reduced to 
deification. The Polynesian gods were supposed 
to be deified chiefs, and they were stated to be so 
as & fact. Now deiflcation is a ceremony, and no 
such ceremony has ever been recorded in Polynesia, 
nor is there any word in the language which could 
by stretching ita meaning be translated deification. 
The facts are that every deceased has power and 
so may become the object of a cult, which may 
or may not persist according as he proves effective 
or not. A dead chief has more power than a dead 
commoner, and go has a better chance of surviving 
in the memory of the people. 

The distortion of the facts was still further 
increased when the naturalism of Greek mytho- 
logista was combined with misunderstandings of 
Roman religion. The French missionaries believed 
that in Mangareva “all the principal phenomena 
of nature were deified as good or evil spirits, 
according as they inspired hope or fear" (p. 26). 
That statement contains at least four theories: of 
deification, of emotion as the cause-of deification, 


of a theological dualism, of a hierarchy of phe- 
nomena. Every one of these theories requires to 
be supported with the evidence of facts, the facta 
being the actions and words of the Mangarevans ; 
but the good missionaries were there to convert 
heathens, not to prove theories ; and they cannot 
be blamed for not even distinguishing between 
facta and theories. The anthropologist should 
know better, because it is his business to make a 
distinotion, without which science is impossible. 

Mr. Williamson, however, was far too modest 
to distinguish when his masters had not done so. 
He was far too diffidenf and too kind to reject 
any of his witnesses. Equal weight is given to 
all, and if X asserts the oppostte of Y, the contra- 
diction does not seem to impair his faith (for 
example, p. 128). Mr. Williamson is more than 
impartial; he is neutral The only witnesses that 
do not benefit by this neutrality are the natives. 
Wilkes, a passer-by, is allowed to depone as to 
the meaning of the Samoan word atwa, but not 
the Samoans, though their evidence was recorded 
verbatim in Man in 1916 (p. 12). 

This neutrality had been & tradition too long 
for Mr. Williamson to break away from it. He 
had patience, honesty, thoroughness and industry, 
and a preference for safety. It was not safe to 
introduce into anthropology the distinction be- 
tween the observed facts and the interpretation 
of those facts. It would have meant scrapping 
ruthlessly, as unfit for scientific consumption, 
masses of travellers’ tales, amateurish | speculations, 
careless observations, misund and mis- 
translations and faults of memory which had been 
passed by generations of anthropologists. Mr. 

Williamson is not the only one who quailed at 
this sacrilege. Rivers is almost the only one who 
did not. 

What Mr. Williamson had not the courage to 
do the reader will have to do for himself; he will 
have to sift the material. To do so-he will prob- 
ably find himself compelled to go to the originals. 
Mr. Williamson has provided him with an ex- 
haustive catalogue and & conscientious guide. 

A. M. Hoaart, 
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Handbuch der Anorganischen Chemie 
Herausgegeben von Prof. Dr. R. Abegg, Dr. Fr. 
Auerbach und Dr. I. Koppel. In 4 B&nden. Band 4, 
Abteilung 3: Die Elemente der achten Gruppe des 
periodischen Systems. Teil 4: Niol®æl und seine 
Verbindungen. Lief. 1. Herausgegeben von Dr. I. 
Koppel. Pp. xviii-F827. (Leipzig: 8. Hirzel, 1987.) 
78 gold marks. 


Taai aie relatas tora dns of tho Gheeninal 
elemenif is now so great that sciensiflo workers in 
general should be grateful for comprehensive works 
such as the voline under review, which save them 
much labour in their search through numerous 
and scattered original publications. In the English 
language we now have the recently completed “‘Oom- 
prehensive Treatise on Inorganic and Theoretical 
Chemistry” by J. W. Mellor which fulfils this need, 
whereas in German there is not only ''Gmelin-Kraut's 
Handbuch der Anorganischen Chemie” and the handy 
‘Lexikon der Anorganischen Verbindungen" of M. K. 
Hoffmann but also *Abeggs Handbuch der Anorgan- 
ischen Chemie”, of which the present volume oon- 
stutes a part. 

The Abegg series of handbooks enjoys a well- 
deserved popularity as works of reference. This 
appreciation is due not only to the comprehensive 
nature of these volumes but also to the clarity and 
logical order of their subject matter. The present 
monograph on nickel maintains fully the high 
standard of the foregoing volumes, and is to be 
warmly recommended to all inquirers interested in 
this element, which is important for both technical 
and scientific reasons. Nearly one third of the 827 
pages of this treatise is devoted to the preparation 
and properties of the metal, and about an equal 
amount of space is allotted to nickel compounds, 
ee ee ee 

tives, simple and complex salte, amminated deriva- 
tives and complex compounds with organic addenda. 
Other sections include data on the atomic weight of 
nickel, the physios of the nickel atom and the colloidal 
properties of the metal and certain of ita derivatives. 
These topics are surveyed with all the thoroughness 
usually displayed in this series of treatises. 

This volume, which is fully documented up to 1936 
and printed clearly on durable paper, is largely free 
from errore. There are, however, two oriticianis 
which the reviewer wishes to make. The first is the 
absence of an index. This omission is offset to same 
extent by a good table of contenta at the beginning 
of the volume and by the orderly arrangement of the 
text, which follows closely the periodic arrangement 
of the elements. The second criticism relates to the 
high cost of the treatise, which at the existing rate 
pcm i ME Cou ena 

F. H. B. 


Wide Horizons: 

Wanderings in Central Australis, By Robert Hender- 
son Orol. Pp. xiv+158+27 plates. (Sydney and 
London: Angus and Robertson, Ltd., 1987.) 9s. 6d. net. 


Mx. CROLL records impressions of Central Australia, 
which were gathered on four expeditions between 
. 
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1929 and 1984. He witnessed both the effects of 
& seven years drought and the rejuvenation of 
the country and ita animal and vegetable life 
after the rains. The contrast is strikingly por- 
trayed, though, not unnaturally, the narrative 
stresses the aridity of the dry period. The author 
conveys to his readers the charm and beauty of 
the landscape as effectually as he impresses upon 
them the vastness of its spaces. He is an enthusiast 
on the economic possibilities of the country, given a 
water supply and a market such as a newly discovered 
gold-field might afford. 

The concluding chapters deal with the problem of 
the aboriginal and the half-caste. Here the indict- 
ment of the Australian people is mainly in the form 
of a statement of fact, and is temperate in language. 
It is all the more telling for that. While recognizing 
the beneficent work of the missionaries, he holds 
that humanitarian measures have been no less a 
failure in the long run than neglect; and that what 
is needed is & drastio change in method, liberal 
expenditure in money, and Federal oontrol (see 
Naruna, Deo. 18, p. 1029). 


Due Rostlin (The Soul of Plants) ` 
By Prof. B. Nó&mec. Pp. 284416 plates. (Prague: | 
Nakladalelatvi Prekaké Akciové Tiskárny, 1987.) 
29 crowns. 


Pror. Némeo, the distinguished Oxechoalovak plant 
physiologist, has written an absorbing survey of the 
plant kingdom under the title “The Soul of Plante". 
Writing for men of science in general, he describes 
plant-life, the evolution of higher farme, the struggle 
for existence and the purposefulness of their life- 
cycles. There is a particularly striking chapter, 
"Death rules the Living", which gives a vivid idea 
of the contributory causes for the 600,000 plant 
species and of the genetios of the ‘miracle of inherit- 
ance’, the sources of variation, genes and the ways 
in which plant posterity is ensured. 

It is to be hoped that an English edition of this 
work will appear, so that Prof. N&meo’s views may 
reach & wider circle of readers. 


Biological Laboratory Technique: 

an Introduction to Research in Embryology, Cytology 
and Histology. By Prof. J. Bronté Gatenby. Pp. 
vii4-180. (London: J. and A. Churchill, Ltd., 1937.) 
Ts. 6d. 


Tuis book gives & short introduction to recent 
methods in microtomy, many of the methods being 
adapted for the smear technique which does not 
require section cutting. It is a useful and oom- 
pact summary for amateurs who do not have an 
elaborate equipment and for university students and 
teachers desirmg an introduction to the most recent 
practices. In addition to a statement about ap- 
peratus, the treatment of living oells and vital 
meh there are sections on smear methods, 

fixation, embedding im perafiin, dioxan, n-butyl 
aloohol and celloidm. A -chapter on staining 1s 
followed by notes on methods in histology and 
embryology. . 
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Apparent Enlargement of the Sun at the time of Rising and Setting 
By Dr. Vaughan Cornish 


E is a matter of common observation that when ment, or any intention of subsequent measure- 

the sun is nearly on a level with the eye and ment, but from known view-points, go that thé 

e is in the vicinity of the horizon its apparent size angular magnitudes of terrestrial features were 

E afterwards ascegbained 
from the map. 

The sfin seen from 
Bern rising above the 
Bernese Alps forty miles 
away, Measured 0-16 inch 
on & 7-inch page. As seen 
from Grindelwald the sun 
rising above the Wotter- 
horn four miles away 
measured only 0-9 inch 
on & 7-inch page. These 
measurements seem at 
first to confirm the ex- 
pectation that the sun 
would be apparently en- 
larged in proportion to 
the diminution of ter- 





restrial features by greater 

. distance. When, how- 

Fig. 1. over, I measured the 

Tua Risa SUN FROM BIRN mountains in the two 


drawings and compared 
is greater than when high up in the sky. `-It is them with the distanoes as measured on the map, 
generally assumed that this is due to the circum- I found that the apparent magnitude in the more 
stance that the features of the 
skyline provide a true standard 
of instinctive comparison which 
enables the eye to appreciate the 
angle subtended by the sun’s disk. 
It is true that the linear magni- 
tude of the terrestrial features is 
fairly well known and that the 
tone and other qualities of the 
horizon give an instinctive im- 
pression of its distance. The 
current explanation breaks down, 
however, under the test of actual 
measurement of the apparent 
magnitudes. These measurements 
are trustworthy only if made by 
an indirect method which side- 
tracks the oritical faculty, for as 
soon a8 thought comes into play, 
the spontaneous impression of 
magnitude is impaired. The Fig. 2 
measurements in question have Tr» Rema BUN ROM GRINDELWALD 
been made from a number of 
sketches which I have made during the last distant view was not reduced proportionately to 
forty years, all drawn originally without measure- the distance, bùt on the contrary was subjectively 
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magnified. The arc of horizon comprised in the 
sketch made at Grindelwald was 34°; that from 
Bern, 21°. Thus the subjective enlargement of 
the mountains seen from Bern was 1-6, that of 
the sun being 1-7, which for this class of observa- 
tion is practically identical. 

Following up this clue, I measured drawings of 
the are of the horizon included in & page of my 
sketck-book when drawing the long line of com- 
paratively low hills on the west of Bournemouth 
Bay, and tif lofty mountains enclosing the 
valley of Lauterbrunnen. I found that whereas 
the impression of lateral extent received in 
the former case was the greater, the aro of 
the horizon comprised in the panoramic sketch 
was much lees, that is, the eye was sooner 
satisfied when it had to deal mainly with one 
dimension. 

Referring agam to the small apparent size of 
the sun when rising above a crest-line something 
like 20° above the line of sight, that is, above the 
Wetterhorn seen from Grindelwald, it will be 
noted that the features of the view are not strung 
out in & narrow horizontal band as when the 
range of which the Wetterhorn is a member is 
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viewed from Bern forty miles away. It seems, 
therefore, that the more the eye takes in vertically 
the more it takes in horizontally and the less 

Theee indications led to an interesting result on 
measuring drawings which comprised the peaks of 
Eiger and Mönch seen from Gurten-Kulm and 
from Kleine Scheidegg, distant respectively about * 
37 and 2j miles. From the former position, the 
arc of the horizon in the page of the aketch-book 
was 18}°; in the latter 604°. Tho Been. 
from Kleine Scheidegg stood about 207-27? above 
the line of sight. These measurements explain the 
familiar sense of disappointment experienced on 
near approach to mountain peaks the great 
magnitude of which has impreesed the mind when 
viewed from a distance. As we approach the 
mountain the field of attention steadily expands 
without, however, any warning sensation in the 
eye. Our fleld of attention varies according to 
circumstances and the mind transfers the change of 
magnitude to the objects in the fleld, but in the 
Teversed sense, an actual restriction of the fleld 
being accompanied by apparent enlargement of 
the objects viewed. 


Expedition to Baffin Bay, 1937 


AX expedition, led by J. M. Wordie of St. 

John’s College, Cambridge, has returned 
from a three months voyage to Davis Strait and 
Baffin Bay. The party, ten in number, had as ita 
main objectives the geology and archwology of 
Ellesmere Land and the vestigation of the upper 
atmosphere by free balloons. The Norwegian 
motor-sealing vessel Iabjern, of Tromsø, 172 tons, 
carrying a crew of twelve, was specially chartered 
for the expedition, and sailed from Leith on June 
27, returning on October 1. H. Carmichael and 
E. G. Dymond, who was sasisted by I. M. Hunter, 
made ooamio ray investigations with high-altitude 
balloons near the magnetic pole. Eskimo anthro- 
pology and archmology were studied by T. O. 
Lethbridge and T. T. Paterson, assisted by R. W. 
Feachem and D. Leaf; geology, petrology and 
physiography by Paterson, H. I. Drever and 
A. H. Robin; and botany by Feachem. 

The year was exceptional in that no ice was met 
with in Melville Bay, and the ship was able to 
proceed as far north as Bache Peninsula in 
Ellesmere Land without ice hindrance; the 
Middle Pack, which usually occupies the west side 
of Baffin Bay, and is fed from Smith Sound and 


Lancaster Sound, was nowhere seen. This lack of 
ice, though it gave unusual opportunities for 
archeological work and geographical exploration, 
had the disadvantage that no large floes were 
available out at sea as launching grounds for 
balloon flighta, and cosmico ray work was there- 
fore confined to the West Greenland coast. 

The cosmio ray experiments involved the 
measurement of the intensity of the crear at 
great altitudes in the polar atmosphere, and 
instruments were conveyed to heights of more 


-than 25 km. by free balloons, utilizing the methods 


of Prof. E. Regener of Stuttgart. Two types of 
apparatus were used, one designed and constructed 
by Carmichael in the Cavendish Laboratory, 
Cambridge, consisting of a pressure ionization 
chamber and electrometer with photographic 
recording of the ionization, preesure and tem- 
perature, and the other, by Dymond in Edinburgh 
and J. A. Ratcliffe in Cambridge, a triple-ooinci- 
dence counting set with wireless transmission of 
the counts and the barometric pressure. In 
addition, the intensity of the cosmic rays at sea- 
level was recorded by two ionization instrumenta, 


. one lent to the expedition by Regener and Hoerlin, 


the other by Millikan and Neher. Two flighte with 
Carmichael apparatus were made and four with 
Dymond apparatus. Both the Carmichael 
instruments were recovered with their photo- 
graphic records, and coincidences were counted 
to considerable altitudes on three of the Dymond 
flights. One Dymond apparatus to whioh & 
“recording Bosch meteorograph had been attached 
was also recovered. 

To test wind conditions, pilot balloons were 
released on every possible occasion, balloons of 
larger type than usual being used so as to obtain 
a rapid ascent to great heights. The rate of ascent, 
about 21 km. per hour, was reliably determined 


any 


PA. 


Barris Bay Exruprrion, 1987. 


by synchronized observations with Watta 3l in. 
theodolite from the ends of bases of about one 
mile. In all, twenty-eight pilot balloons were 
flown, and nineteen were followed to their bursting 
points, reached from one to one and a half hours 
after release. The still larger balloons, with 
apparatus, ascended more slowly and were in the 
air for three to four hours. The balloon work 
showed that, in general, during this particular 
summer, the air near Greenland was remarkably 
still above 20 km. and that, even up to that height, 
high-velocity winds were rare. On occasions, bal- 
loons ascended almost vertically to their greatest 
heights. The whole personnel of the expedition 
assisted in launching and observing the balloons. 

The &rohsologiste excavated numerous Eskimo 
ruins in Ellesmere land and North Devon, 
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particular attention being given to work at Turn- 
stone Beach, Buchanan Bay, Elleamere Land and 
at Cape Hardy (Cape Sparbo), North Deyon. They 
have brought back a very fine collection which far 
exceeds any previously made in this part of Arctic 
Canada, and which it is hoped will determine the 
early material culture of the Eskimo who croased 
Smith Sound into Greenland about twelve hundred 
ago. e. 

The geological results were also very satis- 
factory. In West Greenland, nétth of Disko, 
Island, sills and dykes were discovered, traversing 
the Tertiary basalt lavas and showing a differen- 
tiated series with banded gabbros and allied rocks, 
recalling the Tertiary material 
found by Wager and Deer at 
Kangerdluksuak, East Greenland, 
in 1935-36. The Thule sediments of 
North-west Greenland were traced 
into Ellesmere Land and found to 
pass conformably upwards into 
Lower Cambrian rocks with a trilo- 
bite and brachiopod fauna. This 
series was also found as far south 
as Jones Sound, proving a greater 
extension into Canada than was 
hitherto suspected. 

On the return voyage, unex- 
pected geographical discoveries 
were made in North-east Baffin 
Land, which was found to be a 
region of long fjords penetrating a 
glaciated mountain area south- 
westwards into hill country of low 
relief. This region was probably 
familiar in part to Dundee whalers 
last century, but its extent and 
variety were quite unexpected. New 
fjords and islands were discovered, 
and of the fjords six are 40-60 
miles in length, while there are 
many others of shorter extent. The fjords them- 
selves are steep, with mountain walls 2,000-2,500 
feet in height. By contrast, the land beyond is open 
and not unlike Scottish moorland country, and at 
one time must have carried a plentiful reindeer 
stook. 

A running survey was made of the new land, 
using sextant and range-finder methods with the 
ship’s course as base, and in this way more than 
600 miles of new ooast-line were successfully 
mapped. The work had to be done quickly late in 
the season, and was carried out by the entire 
party led by Paterson, who selected this method 
as being the best in view of the limited time 
available, the persistent low clouds on the 
mountains, and the aluggishnees of the oompess 
near the magnetic pole. 
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The Standard of Anglo-Saxon Silver Pennies 
By Ernest A. Smith 


"T Department of Coins of the British 
Museum was oonsiderably enriched some 
time ¿ago by the valuable collection of Early 
English ooins, bequeathed by the late Mr. T. G. 
Barnett, of Birmingham, which includes some five 
hundred silver, pennies of various. Anglo-Saxon 
kingdoms. ‘These begin with a serles of Mercia, 
including fine portrait coins of Offa (A.D. 758-796) 
of workmanship unrivalled until the reign of 
Henry VII, and the still rarer portrait ooin of his 
queen Cynethryth, the only queen to appear on 
eoins until Mary Tudor. In describing this 
collection, Mr. J. Allen’, keeper of the Coin Depart- 
ment, points out that “the historical value of the 
Anglo-Saxon ooinage lies in the fact that it records 
rulers otherwise unknown, illustrates by ita mints 
the rise and fall of Kingdoms, and particularly well 
illustrates the struggle with the Vikings and Danee". 
Apart, however, from their undoubted historical 
value, the large number of Anglo-Saxon pennies 
included in the collection is of special interest as, 
incidentally, it raises afresh the question of the 
fineness of the silver coinage used at that period, 
as Anglo-Saxon and Norman ooins are 
believed to have been made of the same alloy as 
that now known as sterling silver. This oontaing 
92-5 per cent of silver, and has been the legalized 
standard for the silver coinage and the manu- 
facture of silver wares in Great Britain for & period 
now extending well over six hundred years. 
This being so, it will not be without interest to 
consider briefly the available evidence in support 
of this belief, especially as there appears to be 
no lack of suitable material with which to confirm it. 


During the past fifty or more years, very oon- 


siderable numbers of Anglo-Saxon silver pennies . 


have been brought to light by the spade. This is 
„perhaps net surprising when we recall that “the 
increase of. mints inaugurated by Aethelred II 
(866-871) was continued to the end of the Anglo- 
Saxon period, during all of whioh time there was 
a great output of coms, and throughout a general 
uniformity of style and fabric’ (Queber). A 
wonderful find was made as early as 1840, at 
Preston, when & leaden chest was discovered con- 


taining no leas than 10,000 silver coms, and nearly ` 


1,000 ounces of silver ingots. It is thought to 
have been the treasure chest of the Danes who 
were defeated there in 911. Two years earlier, in 
1838, some 550 coins were dug up at Gravesend, 
Kent; and in more recent years smaller lots have 
been brought to light from time to time. Doubtless 


some of these eventually found their way into the 
melting pot, but in spite of this, many excellent, 
specimens of Anglo-Saxon ooins and silver ware ` 
are to be found in the British Museum and other 
museums of the country. It would appear, however, 
that up.to the present, very few of these coins 
have been subjected to chemical analysis in order 
to determine their composition, a method of 
investigation that is now taking such a prominent 
plaoe-in all modern archmological research. Such 
few analyses as have been published seem to 
indicate that the composition aimed at by the 
Anglo-Saxon ooiners was of the nature of a definite 
standard, which oorresponded more or lese to the 
sterling silver of more modern times. Thus, a few 
coins issued before the Norman Conquest, assayed 
by the late Sir W. O. Roberts-Austen', chemist of the 
Royal Mint, gave the following results in regard 
to silver content. A ooin of Burgred, King of 
Mercia (A.D. 852-874) contained only 33-2 per cent 
of silver, whilst one of Ethelred (a.D. 978-1016) 
was found to contain 91-84 per cent of silver, and 
was probably intended to represent the old standard 
of England, 92-5 per cent. A ooin of Canute 
(a.D. 1016-1035) proved to be of the standard 
93-1 per cent silver, and Roberte-Austen considered 
waa clearly intended to represent the old standard. 
A ooin of Wiliam the Conqueror was found to 
contain 92-9 per cent of silver, and was therefore 
of sterling quality. Unfortunately, no analyses of 
Anglo-Saxon silver wares appear to have been 
made, or if made, have not been published. 

At first sight there may not appear to be very 
much agreement between the figures quoted, but 
in considermg these compositions, it must not be 
overlooked that the early silver meliers were not 
conversant with the scientiflo casting technique 
adopted at the present time to ensure uniformity 
of composition. Also they had no knowledge of the 
segregation that imvariably takes place when 
silver-copper alloys solidify, and gives rise to 
irregularities of composition. 

In regard to the adoption of this somewhat 
peculiar silver standard, Roberts-Austen has 
pointed out that, in the case of both the gold and 
silver currency of Great Britain, the adjustment of 
the relative proportions of the precious and the 
base metals was undoubtedly guided by the par- 
ticular system of weights used. In the case of 
the silver coinage, the flnenees of alloys of this 
metal has from very early times been computed by 
divisions of the troy pound, which is said to have 
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been derived from the Roman weight of 5759-2 
grains, the 125th part of the large Alexandrian 
talent, this weight, like the troy pound; having 
been divided by the Romans into twelve ounces. 
There seems to be little doubt, therefore, that 
there is a distinot connexion between Roman and 
modern coins and plate, which suggesta that the 
s Sterling silver was most probably introduced by 
the Roman ooinere. Both Roman and Anglo-Saxon 
coins and silver ware were undoubtedly made 
from silver obtained from argentiferous lead by 
the cupellation prooesa, to which more or less oopper 
was intentionally added to give greater hardness 
to the metal to enable it better to withstand wear. 
That the Romans were skilful in conducting the 
oupellation process is proved by the high per- 
centage of silver contained in many of their earlier 
issues of ooins for which this silver was employed. 
Gowland? has shown that the ooins of the Romans, 
especially during the periods of the Republic, and 
the Empire up to the time of Nero, and again, 
with a few exoeptions from Constantine to 
Justinian, frequently contained 98-09 per cent of 
silver. Much lower percentages, as for example 
95 and less, indicate the intentional addition of 
copper. Some Roman silver coins of the first three 
centuries, found at Baden-Baden im 1825, when 
analysed showed a silver content varying from 
91-3 down to as low as 50:5 per oent silver. Some 
of the higher quality ooins had the following 
percentages of silver : 
Tragan (A.D. 98-117) 89 per cent silver 
Hadrian (A.D. 117-138) 88-25 m 
Antoninus Pius (a.D. 188-161) 91-3 T 


A ooin of the Triumvir Antoninus (31 5.0.) had 
almost the same composition as British silver coins, 
a8 it contained 92-5 per cent of silver, and 7-1 per 
cent of copper, the remainder being gold and lead. 
The differences shown in these figures are no 
doubt partly accounted for by the fact that the 
Romans adopted the method of casting their ooins 
for the sake of cheapness and speed, and in con- 
sequence greater irregularities in composition are 
to be expected than in coins cut from sheet metal. 
In this connexion also the assays of Roman 
silver objects in the British Museum, made by 
Gowland’, are of considerable interest. They gave 
the following percentages of silver : Spoon, 95-64 ; 
dish, 04-30 ; dish, 92-50; rim of vessel, 95-52 ; 
bottom of another vessel, 94-00; patea, 95-15; 
large dish, 95-09. 
As Gowland remarks, "in these assays the pro- 
` portion of silver present ranges from 92-5 to 95-6 
per cent, which would almost seem to indicate that 
this composition was aimed at by the Romans for 
what may be termed silver plate, and was of the 
nature of a definite standard." 
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The above data are of extreme interest, and 
although few in number, and not conclusive, they 
are sufficient to indicate without much doubt that 
the origin of sterling silver belongs to a much 
more remote date than is generally supposed. It 
is a common belief that the introduction of sterling 
silver dates only from 1300, when it was first 
legalized as the quality of silver to be used for 
silversmiths work. But in the earliest known 
acoounts in which the standard of fineness is 
mentioned, it is always spoken df as the ‘old 
standard of England’, or as ‘Easterling silver’, 
thus showing that it had been in use for a consider- 
able time prior to the passing of the Act. As 
already stated, the coinage of William the Con- 
queror was of this standard, which may therefore 
be said to have been in existence, without much 
interruption, from that time until the present day. 
Here it may be stated that opinions differ as to the 
origin of the term sterling, but the explanation 
found in the oldest records, and now very generally 
accepted, is that it is derived from the Germans, 
who were termed Easterlings by the English, from 
the fact that they lived ‘eastward’. The money 
made by the German ooiners was famous through- 
out Europe for its good quality, and it is said 
that German melters were fetched over in the 
twelfth oentury to improve the British ooinage, 
which at that time had become somewhat de- 
based. The ooins made by these melters was 
termed Easterlings money by the English, but in 
the course of years, with the propensity for 
clipping long words, the first two letters were 
eventually dropped, and thus the alloy became 
known as sterling silver. 

There is little doubt that silver of sterling 


standard was also used at a very early date for. 


the production of silver wares, and it was only 
when fraudulent practices increased in their pro- 
duction that it was legalized to protect the honest 
craftaman and publio alike. 

The question of ita origin is one of more than 
passing interest, as it conoerns an alloy which is 
produced in considerable quantities artnually, and 
has long been accepted as the most suitable 
standard for silversmiths’ work not only in this 
country but also in America and elsewhere. 

Now that the importance and value of chemical 
analysis as an indispensable aid to archeological 
research is being more generally recognized, it 
is to be hoped that further analyses of Anglo- 
Saxon coins and silver objects will be made, so 
that fresh light may be thrown on this interesting 
question. 

1 Brit, Mus Quart, 10, 134 (Maroh, 1036). 

* Oantor Leotures on "Alloys used for Oomage'", Roberta- Austen, 
J. Boy. Boc. Arts 


(1884). 
*'"Ihe Metals in Antiquity", W. Gowland. Royal Anthropological 


Institute of Great Britain and Ireland. 1012. 
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Obituary Notices 


Prof. Arthur Hutchinson, O.B.E., F.R.S. 
I the death of Arthur Hutchinson, emeritus 

professor of mimeralogy in the University of 
Cambridge, and lately master of Pembroke, the 
science of mineralogy has lost an able exponent and 
iüveetigator. His distinguished services to his Depart- 
ment, first as demonstrator and lecturer and finally 
as professor, extended over a period of thirty-six 
years. His logs is & heavy blow to his profession, 
his University, and his friends. : 

That which Hutchinson &ooomplished during his 
soientiflo life divides naturally into two parte, the 
results of his investigations and his work as a teacher 
of mineralogy. His first piece of crystallographic 
research was carried out whilé he was still a scholar 
at Christ's College. Afterwards he studied under 
Emil Fischer at Würxburg. His accompli in 
the fleld of analytical chemistry are seen in his early 
work on the mineral stokesite, which he discovered 
and described. His analysis of this unique and only 
known tin silicate and the derivation of ita formula 
wes upon a minute fragment of the only 
single orystel that has yet been found. 

Hutchinson established the chemical formula of 
the mineral lengenbachite and with A. M. Macgregor 
he gave a complete account of the composition and 
optical constants of another new mineral—oornetite. 
Hutehinsonite, & rare thallium mineral fram the 
Bmnenthsl, was named in his honour. 

Much time and thought was given by Hutchinson 
to the graphical treatment of problems in orystallo- 
graphy and crystal optics, and we owe to him the 
stereographio protractor and a orystellographio slide 
rule, instruments by means of which labórious calcula- 
tions may be checked or avoided and the problems 
accurately solved by graphical methods. Later he 
showed how his stereographic protractor could be 
adapted to the rapid indexing of the spots of a Laue 
‘ctystal photograph. In the fleld of crystal optics 
Hutchinson’s memoirs on the diathermanoy of 
antimonite are pioneer investigations. Introducing 
a new method of attack on crystallographic problema, 
he made an accurate determination of the refractive 
indices and digpersion of this opaque rhombic mineral 
for wave-lengths at the extreme red end of the visible 
spectrum. In thèse investigations Hutebinson's skill 
and resource as an experimenter are seen at their 
height. 

Hutchinson excelled as a teacher and he gave un- 
remitting thqnght and attention to improving the 
material equipment for his lectures. He constructed 
with great skill and ingenuity many large crystal 
models and other apparatus for use in elementary 
instruction. During the latter part of his career, he 
devoted much time and energy in the vacations to the 
care of the large mineral collection, which now became 
of increasing service in teaching and research. 

His genial personality and great capacity for friend- 
poip endeared Hutchinson to his colleagues and old 


studente alike, and the expression of their devotion 
was signally évoked in the large and representative 
gathering which assembled to honour him by the 
presentation of his portrait on the occasion of his 
retirement from the chair in 1931. He was elected a 
fellow of the Royal Society in 1922 ; he also served as 
president of the Mineralogical Society (1921-24), of 
which at the time of his death he was foreign secretary. 
The period of Hutchinson's profeasorship (1926-31) * 
coincided with a time of intense activity in research 
in X-ray orystallography, and he devoted much of 
his energies towards the organization of his Depart- 
ment to meet the needs both in teaching and research 
of this rapidly developing branch of his subject. To 
this time of his tenure belongs the creation of & special 
lectureship at Cambridge in structural orystallo- 
graphy, and the establishment of a laboratory of 
crystal physics. These developments foreshadowed 
the ultimate reorganisation of the subject of 
mineralogy in the Natural Sciences Tripos. The 
well-equipped new building for mineralogy erected 
in 1933, and the orystallographic research labora- 
tory, stand as memorials of his life and work. 


Wa regret to record the death at Warsaw of Dr. 
Pawal Lada, a young Polish geneticist, who was 
working in the School of Agronomy of the University 
of Crakow, in July last, aged forty years. Ho had 
mate intensive studies of rye and was seeking 
to produce a variety having six rows of seeds instead 
of the usual four. He had aleo studied a disease 
known as ‘brittleness’ in rye and showed that it is 
really a genetic character unaffected by environ.- 
mental conditions; in his breeding experimenta it 
behaved as a simple Mendelian recessive. He dis- 
covered no character of the seed correlated with 
brittleness, so was unable to find & way of discarding 
seeds subject to this trouble. As part of his technique 
he carried out his experiments in special nurseries 
located in an area of woodland remote from cultiva- 
tion, so that his plante could be shielded from oros- 
fertilization from outside sources. Lada was a native 
of the Ukraine, but he settled in Poland as & 
refugee, and in his researches he was assisted by his 
wife, who had been also a fellow student. There was 
a freshness of outlook and ingenuity in his methods 
of experiment that promised well for his future had 
he lived. 


Wa regret to announce the following deaths : 


Dr. N. Gustaf Dalén, inventor of automatic 
regulators for use in canjunction with gas acoumu- 
lators for lighting lighthouses and light buoys, for 
which he received the Nobel Prize in Physica in 1012, 
on December 10, aged sixty-eight years. 

Prof. G. H. F. Nuttall, F.R.8., emeritus professor 
of biology im the University of Cambridge, on 
December 10, aged seventy-four years. 
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News and Views 


The National Institute of Industrial Psychology 

Ix his speech at the annual general meeting of the 
National Institute of Industrial Psychology held on 
December 16, Lord Dudley, president of the Institute, 
` referred to the ever-widening field of ite work. 
This was particularly shown in the investiga- 
tions of environmental conditions in schools. The 
vocational guidance department has had more 
demands for assistance in the choice of & career than 
ever before, the figures for the year being 1278, an 
increase of 17:5 per cent on those of the previous 
offers & service to industry which it endeavours to 
make as complete as possible. While all the Insti- 
tute’s work is approached from a psychological point 
of view, the part which pure peychology plays varies 
from branch to branch. Devising selection testa, for 
example, and finding and ameliorating staff grievances 
depend almost entirely on psychological considera- 
tions. On the other hand, problems of heating and 
ventilation, of lighting and of movement study, 
involve largely physiological considerations. Bir 
John Keane, chairman of the Institute, said that 
alterations aid additions have been made to the 
Institute's premises, but that there is an urgent need 
of new accommodation. In speaking of new develop- 
menta, Sir John referred particularly to the promising 
start that has been made in the north-western area 
by the Institute’s new branch office in Manchester. 
It is hoped, he said, to develop in other areas regional 
sections for membership which might lead to the 
formation of further branch offices. It is also hoped 
that in the future the Institute's advisory service on 
the heating, lighting, and ventilation of schools 
will be extended to hospitals. 


Science and Social Service 

IN his address on ''Scienoe and Social Service” 
given to members of the National Institute of 
Industrial Paychology at the annual general meeting, 
Bir Richard Gregory stressed the urgent need of the 
application of gBoientiflo method to social and inter- 
national problems. Although scientific discoveries 
may be prostituted in the cause of war, it must be 
acknowledged that the advance of science has on the 
whole led to an enormous alleviation of human 
suffering and an increase in the capacity and facilities 
for happiness. As science is responsible for the 
industrial developments and economic changes which 
have caused violent disturbances in our social 
structure and provided aleo the means by which 
civilization may commit suicide, it has a duty to 
guide the human race in the wise use of the powers 
it has created. The personal and group loyalties of 
men, their fears, ideals, passions and Ambitions all 


lend themselves to scientiflc study with the yiew of 

a basis for effective social action. It is 
fashionable at the present time to blame the machine 
for the mechanization of life. To do this is to make 
the fundamental mistake of regarding the machine 
as the master and not the servant of society, and to 
forget that the most regrettable resulta of indus- 
trialixation are not for the most part the direct fault 
of technological progress, but of lack of consideration 
for human needs. One of the prime needs of the ` 
present time is the development of research in the 
social and biological aciences on & scale commensurate 
with that of the physical sciences. The principal aim 
of any such studies should be to increase the comfort 
and promote the intelligence of the worker in order 
to oombet the evila due to conditions arising out of 
mechanization in industry. Moet of the work of the 
National Institute of Industrial Psychology is 
designed to this end, and is thus assisting in the 


-adjustment of society to «he changes caused by 


technical development. 


New Buildings for the University of London 

Ax important modification of the building plans of 
the University of London on the Bloomsbury site is 
announced. Mr. Charles Holden's original model 
published m 1982 proposed a building nearly a 
quarter of a mile long with two towers and long 
fagades on Malet Street and Woburn Square. This | 
was afterwards modified by the introduction of two 
beya on the Malet Street frontage. The design 
received almost complete commendation from the 
lay and professional Press.  NATURH in an article 
by “T. Ll H.” published in the issue of 


July 9, 1982, was the first journal to express 
misgiving. “Questions of style apart,” it was 
suggested, “air, sunlight, and accessibility are 


crucial m considering the design. Is it wise, from 
these viewpoints, to build a single hpge building, 
possibly the largest in London, a break-air, if the 
word may be coined?” Attention was directed to the 
difficulty of ventilating a large building and the plea 
put forward ‘‘that the idea of a single great building 
should be abandoned and ah alternative design 
adopted: treating the problem in a more free and 
characteristic way". This policy has now been officially 
adopted and a group of buildings surrounding the 
garden of Torrington Square will be substituted for 
the northern part of the site. Sites have been offéred 
to Birkbeck College and the School of Oriental Studies. 
Birkbeck College has in recent years greatly developed 
its work in scientific teaching and research, par- 
ticularly for evening students, and will presumably 
require large laboratories, lecture theatres and other 


accommodation. " 
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The Metric System and British Export Trade 


Pauurpr«G at a lecture by the Rev. A. J. Stubbs, 
vice-chairman of the Decimal Association, at the 
Institute of Export on December 14, Sir Isidore 
Salmon, M.P., declared that Britiah ifidustry could 
save large suma of money internally, and increase 
international trade by millions of pounds a year, if 
Britain cared to adopt the metric system. “Tt is 
unbelievable," he said, "that our own Government 
has virtually ignored the decimal and metric systems, 
which are employed by every one of our foreign 
competitors &nd'tnany of our Colonies and Dominions. 
We should in our oven interest do all we can to bring 
before the Government the urgent necessity of 
appointing a committee to inquire into the whole 
question." Mr. Stubbs, who before he was ordained, 
was an electrical and civil engineer, said that of our 
oversea. trade, 64 per cent went to decimalized 
coinage countries, including about one third of our 
British oversea marketa. The importance of the 
metric system was also plain, he said, when it was 
realized that for export purposes we had to manu- 
facture different sizes of machined producta, other 
goods or cartons, and effect intricate internal caloula- 
tions. It might be said that, to improve export trade, 
our first duty was to adopt the metric system with 
its internationally agreed and unalterable values. 
Mr. Stubbs mentioned that among the influential 
supporters of a British fnetrio system and decimal 
coinage were the British Chamber of Commerce, the 
International Chamber of Commerce, the Federation 
of British Industries, the Trade Union Congress 
General Council and the National Association of Head 
Teachers, 


. History of Science 

Tam October number of the Annals of Science, 
a quarterly journal dealing with the history of science, 
published by Messrs. Taylor and Francis, contains 
some papers of unusual interest. Prof. J. R. Parting- 
ton and Dr. D. McKie contribute the first part of 
their historical studies on the phlogiston theory, 
dealing with the levity of phlogiston. This theory 
had a most important influenoe on the development 
of chemistry, yet ite history is in many ways defective. 
Prof. Partington and Dr. McKie have made a very 
detailed and thorough study of the original sources, 
and show how the idea of the levity of phlogiston 
developed and what forms it took during the second 
half of the eighteenth oentury. Particular attention 
is given to the views of Guyton de Morveeu, & 
-portrait of whom is prefixed to the issue of the 
Annals. Prof. Marjorie Nicolson and Prof. Nora M. 
Mohler contribute a very interesting study of Swift’s 
“Voyage to Leputa", in which they show how care- 
and how skilfully he was able to make use of it in 
on views concerning the nature of heat and 
cold, on aqueous vapour and evaporation, on the 
teaching of the history of science in & women's 
college in America, and on the Chemical Society of 
Glasgow. 
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Early Astronomical Instruments at Oxford 


ALTHOUGH & manuscript of 1697 in the Bodleian 
Library has provided an inventory of the instru- 
ments belonging to the early Savilian professors, it 
is only quite recently that certain of these instru- 
ments were discovered to be still in existence and 
within the walls of the Universiby Obeervatory itself. 
In the Observatory of July, p. 190, Dr. R. T. Gunther 
describes four instrumente which have bean re- 
assembled from “certain old metal bars and plates" 
found behind some cases in the University Obeerva- 
tory and brought to the notice of Dr. Gunther by 
Prof. H. H. Plaskett. These newly discovered instru- 
menie are: (1) a 14in. astrolabe made by Thomas 
Gemini in 1559 for Queen Elizabeth; (2) a mural 
quadrant of 6 ft. 9 in. radius made in 1637 by Ehas 
Allen; (8) & 6-ft. iron sextant with brass limb, to 
be attributed poesibly to Elias Allen; and (4) an 
equatorial quadrant of 2-ft. radius of which the 
maker is uncertain. In describing these interesting 
instruments, Dr. Gunther directa attention to the high 
excellence of Allen's work as instanced by the mural 
quadrant of 1637, which he divided to give direct 
readings to 2’ and, by means of a diagonal scale, 
to 12". It is suggested that these instruments were 
installed by Bainbridge, the first Savilian professor, 
on whose death they passed as his private property 
to his successor, John. Greaves ; in 1659, seven years 
after the death of John Greaves, the instruments 
appear to have been given to Oxford by his brother, 
Nicolas Greaves, in memory of the first two Savilian 
professors. 


Grass Drying 

Tue development of grass drying since 1927 was 
discussed by Dr. R. E. Slade in a leoture given to 
the Institution of Chemical Engineers on December 
17. Progress has been remarkable and further 
advance depends on reducing capital and running 
costa, designing a plant suitable for small farmers, 
and improving Management so as to ensure & oon- 
tinuous and reasonably steady supply of grass during 
the growing season. The best plante to-day, said 
Dr. Slade, can produce high-protein dried grass at 
an overall cost of £5 a ton, moluding obsolescence, 
and this cost comperes favourably with that of 
feeding cakes at the present time. Dr. Slade has 
recently been experimenting with a simple, iner- 
pensive dryer, workable by one man and suitable for 
a farm with 50-100 acres of grasland. A single 
fixed tray, 15 ft. long, 7 ft. wide, with a deep bed of 
2j ft., is charged with grass to a depth of 2 ft. The 
grass is held down with & hurdle, covered with 
Hessian, and heated by furnace gases at 120° O. for 
1j hours; it shrinks 10-12 inches, more gras is 
added, and the heating is repeated for a like time. 
The grass, now nearly dry, is tedded and then heated 
again for 45 minutes. The average air-oycle efficiency 
during the 4 hours’ heating is 76 per cent, and the 
weight of water evaporated, in a two-day test, was 
7-6 owt. for each cwt. of coke burned. This simple 
and inexpensive dryer is to be tested further during 
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Artificial Wool Production in Italy 

THe manufacture of artificial wool from milk has 
been successfully started in Italy, and the product 
known as Lanital has been shown to possess pro- 
perties suitable for the textile industry. Ninety-four 
tons of Lanital were produced in 1986 and 760 tons 
in the first seven months of 1987. The process is 
based on & patent taken out in 1985 by Comm. 
Antonio Ferretti, and the plant as installed at the 
factory of Snia Viscosa at Milan is described in 
an illustrated article in Engineering of December 
17. In the process, milk is first deprived of 
most of ita cream, and then chemically treated to 
coagulate the casem. From vate the casein is trans- 
ferred to tanks in which are placed water and certain 
solvents, the result being a viscous substance which 
can be made into fibres by squirting through fine 
holes in & spinning nomle. After passing through an 
alkalme bath, the fibres in bundles are cut into 
‘flocks’ which after further treatment are dried in 
steam-heated drying ines, the material then 
being ready for spinning and weaving into fabrice. 
It 18 stated that '"Lanital' has higher heat retaining 
properties than natural wool and that it can be 
boiled without loas of weight. Though established 
to render Italy free from the necessity of relying on 
outside supplies of raw material, purchases of casein 
are already being made fram Holland and Denmark. 
It is, however, estimated that the country can supply 
20-25 per cent of ita wool requirements. At a recently 
opened exhibition in Rome, a whole pavilion is 
devoted to the Lanital industry. 


Scandinavian Influence in Northumbrian Art 
ScanpDinaviam influence, owing to the Norse 
occupation, left a deep-seated and long-persistent 
mark on the life and culture of northern England, 
which is especially to be noted m art motifs and 
decorative design at the close of the first and be- 
gioning of the second millennia of our era, An 
interesting and instructive example of this influence 
is to be sean in the croxier of Bishop Ranulf Flambard, 
who died in 1128, and whose tomb on the site of the 
Chapter House of Durham Cathedral was opened in 
1878. With his body were found the remains of a 
pewter chalice, his sapphire ring and his pastoral 
staff. The ring and staff were exhibited by Mr. T. D. 
Kendrick at the Society of Antiquaries on December 
16. The wood of the staff has perished, but there 
remains the crook and ferrule of iron. The crook was 
silver-plated, and had been cleverly and delicately 
chased with an interlace of alender serpenta, the 
design being inlaid in niello. As Mr. Kendrick pointed 
out, Flambard had so far identified himself with 
northern England as to adopt for his crozier the hard 
and economical ecclesiastical art of Northumbria in 
preference to the richer style of southern England. 
Mr. Kendrick went on to show that this ornament 
was in the characteristic eleventh century Viking 
style, and must have been made by & smith well 
practised in making the silver-plated spearheads 
with niello design of serpents and scrolls, which come 
chiefly from the Baltic lands. Some of such speer- 
heads had been found in England, and there was 
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little doubt that Flambard’s staff had been made by 
a Northumberland smith. Though the design was 
Scandinavian in style and feeling, in detail it showed 
certain marked peculiarities, which must be regarded 
as northern English, since they could be explained 
only as due to a long-established English manuscript 
style. They were not found in purely Scandinavian 
art. There was additional evidence for this Anglo- 
Scandinavian style, as for example in architectural 
detail at Kirkburn in Yorkshire, which helped to 
prove its general diffusion. 


Health Legislation in Industry . . 

De. LxzowARD P. LocxHaRT opened a discussion 
on the “Wider Issues of Health Legislation in 
Industry" in the Section of Medical Sociology at the 
recent annual meeting of the British Medical Associs- 
tion held at Belfast (Brit. Med. J., September 25, 
1937). He said that the new Factories Act, in spite of 
omissions and shortcomings, representa a very oon- 
siderable advance in social legislation. While certain 
provisions will act automatically to improve health 
and safety, there are others that will depend on a 
high level of co-operation and of common consent 
to make the result effective. He pointed out the 


important part played by voluntary effort preceding ' 


the consolidation by law. For example, individual 
employers have done a considerable amount of experi- 
mental work in industrial Realth, and much of what 
is known as industrial welfare has proved so valuable 
that it has now ceased to be voluntary and is to 
become an obligation. The voluntary aptivity of 
progressive employers, aided by the trade unions, has 
provided the necessary data to form a basis of the 
new industrial law. 


Tun Act as it is pegs industrial health and welfare 


at & higher level than ever before, but it should not 
be assumed that nothing remains to be done. The 
long fight to obtain recognition of society's duty to 
ite members is all but won; the next task will be 
more laborious, and it will lack the spectacular 
victories of the earlier political struggles. Nor must 
it be thought that the responsibilities of the employer 
are ended when he has fulfilled the letter of the law. 
Many of the wider issues of industrial héalth, such as 
the psychoneuroses and emotional disturbance, with 
their physical sequels, arise not out of unhealthy 
conditions as commonly understood! byt out of 
methods of work, methods of selection of staff, 
systems of supervision, payment and moentives, and 
Dr. Lockhart suggests that some form of statutory 
advisory board might be desirable, since it would be 
free to reise and discuss these matters before they 
became political questions. He also advocates an 
industrial training for doctors as s post-graduate 
courge. The paper raises many important iasues, and 
is worthy of very careful consideration. 


Control of Public Lighting 

On December 10, Mr. J. M. Kennedy, Electricity 
Commissioner, inaugurated the ‘Actadis’ system for 
the ripple control of the public lighting of Maidstone. 


This is the latest development of a method which 
* 
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began with the lamplighter going his rounds with his 
pole. The method is the distribution of high-frequenoy 
4.0. ripples over the electric ‘supply network from & 
central tranamitting apparatus. The high-frequency 
machine which generates the current injected at 
various points into the network is rated at 30 kilo- 
watts, and ita frequency can be varied between 
300 and 900. They are injected directly on to the 
6,600 volt a.c. system and actuate relays on the 
low-temsion side. As condensers are placed in the 
high-frequency circuits, the power consumption is 
amall. At preedht there are about 500 relays installed 
for the control of the lampe.- The great advantage of 
the system is that the whole street lighting of a city 
can be switched on or off by actuating push buttons 
at a central poit. If this system were adopted in & 
city, every street lamp oduld be extinguished within 
a few seconds of warning of an emergency being 
received. The system can also be used to control 
part of a load, for example the load required for the 
‘water heaters’, for & short time so as to prevent the 
matiran load, ua thown by tho. maximum indi: 
cator’ being exceeded. The system was installed in 
Maidstone by Actadis Ltd., Vincent House, Vincent 
Square, B.W.1. The bulk of the apparatus is manu- 
factured in Great Britain. 


Coloured Roads 


Ix Roads ond Road Construction of October 1 Mr. 
O. W. Manlove considers the question of whether it 
would not sometimes be advisable, mstead of having 
a mass of signs at the side of the road, to colour the 
.trafflo lanes with various colours. A good driver 
looks at the road surface ahead, and should not 
be distracted by having to decipher road signs, a 
neceasity which is sometimes contributory to aoci- 
denta. If the road surface had & tinted colour when 
the speed limit changed, the driver would suto- 
matically notice that he was entering or leaving a 
controlled area. The coloured road has for several 
years been a common feature in the United States. 
This is probably due to the fact that m America 
many of the roads are made of concrete ; in Great 
Britain concrete roads are only beginning to be made. 
Recent official tests on the main Bath Road prove 
that a concrete road has a very long life. It has been 
eomputed that if the load does not exceed 15,000 
tons of trafis a day, to wear the surface down one 
inch would take 200 years. The Cement Marketing 
Board estimates that the oost of tinting the top of a 
cement carriage road to the depth of two inches, 
supposing the road to be 30 feet broad, would be 
about £250 per mile. As international colours are 
used for colouring electrical engineering diagrams, 
the day may ome when international colours will 
be used on the surfaces of the roads for warning and 
directing chauffeurs when danger is ahead and a 
change of speed is necessary. 

The Cross-Channel Ferry Service 


Ta croas-channel ferry service between Dover and 
Dunkerque has now been in operation since October 
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Europe in through sleeping cars. Recently & special 
ramp has been built which enables motorists to drive 
straight into the ‘special garage on board the ship, 
which has accommodation for twenty-five cars. It 
is not necessary to empty the petrol tanks of the 
cars before boarding the ship as special fireproof 
construction has been adopted. The new ramp is & 
reinforced concrete structure at the side of the ferry 

dock and there is a portcullis type of transfer bridge * 
which is lowered on to the deck of the ship. The 
length of each of the ferry steamers is 360 feet and 
the beam is 68 feet. It is provided with twin screws 
each driven by a Parsons steam turbine through 
single reduction gearing. The normal speed is 164 
knots and the total horse-power is 4,900. It takes 
500 passengers, 12 cars (or forty goods 
wagons) and 25 oars in the . The British 
Engineers’ Eeport Journal of August states that the 
traffic carried by the tram ferry is very varied. To 
the engineering exporter this ferry service is of great 
value, since heavy and awkward pieces of machinery 
can be loaded on a truck at Victoria and need suffer 
no transhipment until they arrive at a destination 
on the Continent. Up to May 81 of this year, the 
ferry service conveyed 9,577 loaded wagons, and 


linea of the Imperial Forest Institute at 
Dun in India, the branches consisting of 


Naval Base, Singapore. The Forest Botanist, whilst 
on leave, speni some time working on a oollection of 
Malayan specimens at Kew, where, by the courtesy 
of the director, he was accorded assistance by the 
Kew Herbarimm staff. An item of botanical mterest 
is mentioned in the annual report for 1030 (Forest 
Research Institute, Kepong, 1936) referring to the 


of the mountain tops. Although this collection has 
not yet been completely worked through, it is said 
that “it is evident that, though it contains very little 
that is new, it includes some nice material of 
rare species known only from this locality, e.g. 
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Forest Bibliography 

Two parts of the ‘Forest Bibliography to 1088" 
have now been issued from the Department of 
Forestry of the University of Oxford. This work has 
been compiled by Prof. R. 8. Troup and his staff. The 
systematic referencing of current forest literature 
was commenced at Oxford in 1920, and continued 
jointly by the Forestry Department and the Imperial 
Forestry Institute after 1924. The object at first 
was to provide staff and students with facilities for 
keeping in touch with forestry literature. Recently, 
in response to requests, publication was decided upon. 
The Bibliography comprises literature published to 
the end of 1988, and contained in the library of the 
Oxford Department of Forestry. Forest literature 
published on and after January 1, 1984, ia being 
dealt with under the decimal system of classification 
prepared by Dr. Flury and recently adopted by the 
International Union of Forest Research Organiza- 
tions. The Oxford Bibliography is said to comprise 
a fairly complete list of material published in English 
and & considerable amount of literature published in 
French and German. Material from other countries 
is mainly oonfined to literature where an English, 
French or German summary is appended. The firat 
part opens with a list of abbreviated titles and then 
gives the subjects of classification as A, General 
Forestry; B, Sylviculture; O, Forest Protection ; 
D, Forest Utilization; W, Forest Mensuration; F, 
Forest Valuation and Finance; G, Forest Manage- 
ment; H, Forest Policy and Economics ; I, Meteoro- 
logy ; J, Geology; K, Education and Research; L, 
Terminology and Classification of Information; M, 
Engineering and Surveying; N, Botany; O, In- 
vertebrate Zoology; P, Biography. Most of these 
branches are divided into sub-heeds. 


'The Strangeways Research Laboratory 
THs investigations described in the report of the 
ye Research Laboratory, Cambridge, for 
1936 fall into two main divisions: one is concerned 
with the growth and development of cells and tissues, 
or with ther organization in the embryo; the other 
deals with the action of radiations on the living cell, 
with the object of analysing their destructive effect 
so that the different forms can be used to the best 
advantage in the treatment of cancer. The methods 
of oell culture have found many applications in the 
work of biological and medical laboratories. The 
Strangeways Laboratory continues to attract workers 
from other centres, who go to Cambridge to obtain 
instruction and practice m a difficult and still rela- 
tively unfamiliar technique. The Trustees point out 
that the income of the laboratory is chiefly made up 
of grante from public bodies and corporations and 
donations from individuals, which cannot be regarded 
as permanent. The great need is an endowment to 
provide an income not necessarily large but assured, 
80 that plans may be laid for the future in reasonable 
security. Additional space is required for the visitors 
to the laboratory and for the development of the 
work on experimental embryology, which has now 
reached a stage when expert assistance from bio- 
chemists is urgently needed. The Trustees express 
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the hope that a capital sum sufficient to provide an 
extension to the present building may be forthooming, 
as well as sufficient funds to provide the requisite 
additional angual income. 


Training in Business Adminstration 

EstsaBLIBHHD seven years ago, the Department of 
Business Administration at the London School of 
Economics provides & post-graduate course extending 
normally over one year for men and women whf intend 
to follow a business career. It has found that 
such post-graduate studenta are of main types. 
First, there are university graduates in economics, 
commerce or Modern Greata who require chiefly to 
learn the practical application of principles of which 
they are already familiar. Secondly, there are 
graduates in modern languages and technical subjects 
such as chemistry and engineering who already have 
technical qualifications which would often enable 
them to obtain immediate employment without 
difficulty. Later on, however, as they rise to positions 
of responsibility, they may find themselves obliged 
to exercise functions of management for which their 
technical training by itself provides little prepara- 
tion. Training in busineas management should enable 
them to avoid many of the initial mistakes inevitable 
in a process of learning by trial and error. Thirdly, 
there are students who havg already had considerable 
experience of business and who come or are sent by 
their employers to widen their outlook and increase 
their capabilities. At first sight it would seem difficult, 
if not impossible, to frame a course which would be 
equally suitable for these different groups, with their 
varying types of training and background. Ex- 
perience has shown, however, that given appropriate 
methods of teaching, the lack of homogeneity in the 
clase is a source of strength rather than of weakness. 
The work is carried on mainly in a series of discussion 
classes, to which each student can contribute from 
his own special knowledge. 


Memorial to the late Viscount Grey of Fallodon 
Taa report of the Natural History Society of 
Northumberland, Durham, and  Newoastle-upon- 
Tyne, presented at the annual meeting on October 28, 
states that the North Country Memorial takes the 
form of a simple inscription engraved upon the 
masonry of the Hancock Museum in Newcastle, near 
the entrance. An essential part of the memorial was 
the creation of an endowment fond which would 
help to ensure the continuance of the Museum itself, 
and this Memorial Endowment Fund now amounts 
to £6,156. The sum is none too large for ite purpose, 
but the fund is still open, and it is hoped that further 
donations will be received. The summmry of accounts 
which is included in the report shows that the pay- 
ments for the past year exceeded the receipta by 
£52 18». 10d. The Museum itself is a valuable 
educational institution, and while the number of 
ordinary visitors is slightly down at 12,848, the 
Increasing use made of the exhibits by classes of” 
pupils from Newcastle Council Schools is encouraging. 
During the year, 1,387 scholars visited the Museum 
with their teachers, and arrangements have bedn 
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made whereby pupils of the schools under the 
Northumberland County Education Committee may 
share in the advantages hitherto restricted to town 
children. 


Garden Plants from China . - 

AN interesting account of the botanical pioneers 
who first made known the wonderful flora of China, 
appears in the Journal of the Royal Hortioultural 
Sooisty (62, Pt. 8, 847-851, August 1987). It is 
mainly a reviegy of a “History of European Botanical 
Discoveries in China” by E. Bretechneider. The 
volume ia one of the treasures of the Society’s Lindley 
Library, and the article is from the pen of Mr. F. C. 
Stern. It was not until nearly 400 years after Marco 
Polo’s celebrated journsy that Europeans took an 

_ interest in the decorative plants of China. Domenicus 
Parenin first mentioned Wistaria chinensis in 1698, but 
Father Pierre d’Incarville was probebly the first 
botanical collector in China, about half a century 
later. It was not until the early part of last century, 
however, that Chinese plants began to find their way 
into European gardens; previous collections had 
been for herbarimm material, The work of Dr. Abel, 
John Reeves, Robert Fortune, Dr. Hance, Father 
Armand David, Father Jean Marie Delavay, Nicolai 
Przewalski, Dr. Augustine Henry and other in- 
vestigators of last century, is described. The account 
of their collections makes interesting reading, and 
the plante they introduced are among the greatest 
contributors to garden beauty. 


` Tokyo Earthquakes of 1936 
Tua last Seismomstric Report issued by the Earth- 
quake Research Institute completes the list of earth- 
quakes felt in Tokyo in 1936. In addition to the 
central station, there are eleven others at various 
distances up to eighty-four miles from Tokyo, and 
the records obtained at these stations have enabled 
the position of the epicentre in all the earthquakes, 
` and the focal depth in all but three, to be determined. 
The year 1986 is notable on two accounts. It is the 
year of fewest earthquakes in the district since the 
network of stations was formed, the number being 
only 31, or less than half the average number (64) 
,im the preceding twelve years. Also, more than half 
the centres were submarine, 14 lymg beneath the 
Pacifico Ocean, 4 below Tokyo Bay, and only 13 under 
land. ‘The depth of focus ranges from 15 km. to 80 
km., the average being 45 km. None of the earth- 
quakes was of destructive strength, but in one—thab 
of November 3—the shock was of degree 7 of the 
Roesi-Forel scale or strong enough to throw down 
ornamente, vases, eto. Indeed, only four of the 787 
earthquakes fn the thirteen years were strong enough 
to cause slight damage to buildings. 


The Rubber Research Institute, Malaya 

Tas year 1987 will stand out in the history of the 
Rubber Research Institute, Malaya, as it marks the 
beginning of & second decade of activity and was the 
occasion of the occupation of new premises. The 
epurpose and recent work of the Institute are well 
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deecribed in an illustrated booklet &nd the annual 
report for 1986, both of which have recently been 
published (Kuala Lumpur: The Institute). Research 
work is carried out in four mam divisions, botanical, 
pathological, chemical and soils respectively. Many 
of the investigations are necessarily made in the field, 
both at the Institute’s Experimental Station and also 
on, and in oo-operation with, a large number of 
estates throughout Malaya. Retrenchment of staff" 
during the slump and & disastrous fire in 1936 
seriously curtailed the activities of the Institute, but 
& period of expansion is now coming into being, and 
the rapid development of the advisory work is good 
evidence that this service is appreciated by estate 
owners and amall-holders alike. 


Deep Well Drilling 

At the Rumanian Branch of the Institution of 
Petroleum Technologists, on November 27, a dis- 
cussion was held on problems of deep well drilling. 
(J. Inst. Pet. Teoh., 28; 1987). Mr. G. Elias opened by 
in successful drilling to depth. Aocidenta must be 
avoided at all costa, and the only way to safeguard 
against them is by provision of suitable equipment, 
drillers and crews. Mud conditions must be good, as 
they are invariably refleoted. in the condition of the well 
itself. The ultimate cost of the well and drilling time 
are largely dependent on the selection of a suitable 
casing programme, and this should be drawn up in new 
areas immediately the necessary information is avail- 
able from first wells. An adequate steam supply should 
be available on the site, not only to reduce the time 
factor, but also to ensure that a big volume of mud 
is circulated. Particular care should be taken to see 
that adequate derricks are employed and also that 
their foundations are such as to prohibit uneven 
settling. 

Maternal Mortality 

Tan Ministry of Health has issued two reporta 
upon this subject, namely, (a) ‘An Investigation into 
Maternal Mortality in England", and (b) “Maternal 
Mortality in Wales” (London : H.M. Stationery Office. 
ðs. 6d., and 2s. Bd., respectively). The national 
average for maternal mortality has remained for a 
number of years in the neighbourhood of 4 mothers 
per 1,000 live births, despite great expansions in 
maternity services and remarkable improvement in 
the general health of the community. The provisional 
figures for 1936 show a slight decline, the rate for 
that year bemg leas than 4. In many districta m 
England and in Wales, however, the maternal 
mortality rate is higher than the average, being 5 or 
more, and the two reporte survey the circumstances 
that may be responsible for this excessive mortality 
in England and Wales, and the measures that may 
be taken to reduce it. The rate is generally higher in 
industrial areas and lower in rural ones. The first 
report deals more fully with prevention, and a section 
is devoted to the subject of abortion. Attempted 
abortions appear to be frequent and on the increase, 
as well as to be responsible for a number of deaths 
from puerperal sepsis. 
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Safe Catgut for Surgical Use 
Rermnno has bean made on two or three occasions 
in NATURH to the risk of tetanus arising from the 
use of imperfectly sterilized catgut for surgical liga- 
tures. In order still further to reduce the risk of 
tetanus infection, the Minister of Health has issued 
new regulations which require all surgical ligatures 
and sutures, including catgut, that are not sold 
“under. the special licensing arrangements of the 
Therapeutic Substances Act, to bear & label stating 
in prescribed terms that efficient sterilization is 
necessary before use (Statutory Rules and Orders, 
1937, No. 767, and Circular 1641. H.M. Stationery 
Office. 1d.). Catgut which is sold under licence 
under the Therapeutic Substances Act is free from 
any poeeible risk of infection, as its manufacture 
is strictly controlled and it is properly sterilized before 
being put on sale. 


Bird Protection in Britain 

DissaTIs¥ACTION has often been expreased with the 
legislation by which birds are protected m Great 
Britain, although there can be little doubt that the 
law has had the effect of moreasing the number of 
some desirable birds and of extending the survival 
period of others which were becoming too scarce. 
The present code of bird protection laws is, however, 
‘too complicated and cumbersome, and in several 
respects ib lacks provisions which would much 
increase ite efficiency, so that time and again attempts 
have been made to consolidate the position. For 
thoee who are interested in the present position, 
particularly in view of the possibility of future 
legislation, & brief but informative summary of the 
Acts under which birds are protected in Great 
Britain has been written by the editor of Bird Notes 
and News, and a first instalment appears in the 
autumn number (vol. 17, 107; 1987). 


Bronze Bust of Sir Arthur Keith 

Ir is proposed to present Sir Arthur Keith with 
an excellent bronze bust of himself in appreciation 
of his work in the fields of anatomy, embryology 
and anthropology. Sir Arthur wishes to hand over 
the bust to the keeping of the Royal College of 
Surgeons, should it be found possible to secure it. 
The sum of £150 is required to purchase the bust, 
and contributions are mvited towards this amount. 
Cheques should be made payable, and be sent, to the 
secretary of the Royal College of Surgeons, Linooln's 
Inn Fields, London, W.0.2 (“Arthur Keith Bust 
Fund"). Bir Arthur Keith has been invited by the 
College to give a lecture on the ancient types of man 
which were discovered in Palestine some years ago. 
This lecture will be given in the Oollege Theatre 
on February 14, 1988, and it is proposed to present 
him with the bust on that oocasion. 


Announcements 

Tua following awards has reoently been made by 
the Royal Aeronautical Society : Simms Gold Medal : 
to Dr. N. A. de Bruyne for his paper,on “Plastic 
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Materials for Aircraft Construction”; Taylor Gold 
Medal: to G. Mead, for his paper on “Power Plant 
Trends ; Wakefield Gold Medal : to Dr. G. V. Laoh- 
man, for his p& on “Aerodynamic ead Structural 
Features of Ta: Wings”; Edward Bush Memorial 
Prises: divided between Major B. O. Oarter, for his 
per on ''Airserew Blade Vibration", and A. G. 
y, for his paper on “Control Surface and Wing 
Stability Problems" ; Ptloher Memorial Prizes : to 
A. J. Hanson, for his paper on ''Oritical Speeds of 
Monoplanee", and O. O. Vernon, for his paper on 
“Aircraft Performance Estimation”. © 


Ar the ordinary meeting of the Institution of 
Electrical Engineers held on December 16, an oil 
painting of Mr. Sydney Evershed, by George Har- 
court, R.A., was presented to the Institution. The 
painting was subscribed for by the many business 
associates and admirers of Mr. Evershed, to com- 
memorate the fiftieth anniversary of his entry into 
the electrical industry, and it was formally presented, 
on their behalf, by Lieut.-Col. W. A. Vignoles. 


At the annual general meeting of the London 
Mathematical Society on November 18, the following 
were elected officers and council for the session 1987— 
88: President: Prof. E. A. Milne; Vioe-Presidenis : 
Prof. G. B. Jeffery, Miss M. L. Cartwright, Mr. J. 
Hodgkmson; Treasurer: Dr. A. H. Western; 
Librarian : Prof. H. Hilton; Hditor: Prof. G. N. 
Watson; Seorstaries: Mr. F. P. White, Mr. W. L. 
Ferrar. At the Deoember meeting, the Oouncil 
received with great regret the resignation of Mr.' 
W. L. Ferrar from the offioe of secretary, as 
from January 1, 1938; Mr. P. Hall, King’s 
College, Cambridge, has been appointed to succeed 
him, 


Tma twenty-sixth annual Conference of Educational 
Associations will be held in University College, 
London, on January 8-10 under the presidency of 
the Right Hon. Bir Kingsley Wood, M.P. On January 
4, Sir Kingsley Wood will deliver his presidential 
addreas entitled ‘Education and Health”. A joint’ 
conference on “Health in the Schools” will be held 
on January 6. Further information can be obtained 
from the Oonference Secretary, Gordon poe 29* 
Gordon Square, W.C.1. 


Tan Carnegie Institution of Washington has issued 
a catalogue of its publications, either issued or in 
press, consisting of a numerical list and a classified 
list arranged under subjects, with brief descriptive 
notes on the publications listed. A few copies of the 
publications still in print are reserved for sale at 
prices quoted, and those out of print can be consulted 
in certain libraries throughout the world in which 
they were deposited on publicetion. A list of these 
libraries ia obtamable on request. Subjects covered 
by the catalogue inoclnde astronomy, botany, chem- 
istry and physics, engineering, genetics, folk-lore, 
geology, mathematica, nutrition, philology, terrestrial 


magnetism and zoology. " 
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Letters to the Editor 


Ths Editor doss not hold himself responsible for opinions 
correspond 


He cannot undertake to reburn, or to 


expressed by his correspondents. 
“with the writers of, rejected . manuscripis 


intended for this or any other part of NATURE. No notice is taken of anonymous communications. 
Novas ON POINTS IN 80MB OF THIS WHEK'8 LETTMES APPHAR ON P. 1102. ., 
e COERBSPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARINS TO THEIR COMMUNICATIONS. 


Divided Aura Rays with one Part in the Sunlit 
and another in the Dark Atmosphere 


Ow October 11 last a fine aurora was photographed 
from eight of my aurora stations in southern Norway. 
The stations Kongsberg, Tómte and Askim, forming 
a triangle with sides 105 km, 80 km. and 85 km., 
worked together with my station on the eastern roof 
of the Oslo Observatory; all four were connected 





Fig. 1. 
DIVIDED AURORA BAYS AT 10h 55m 78, PHOTOGRAPHED 
TROM KONGSBERG, BY Mu. BUBMNGDAL. 


by telephone and took simultaneous pictures in 
continual succession as rapidly as possible. Three 
other stations, Tuddal, Lillehammer and Oscarsborg, 
forming & triangle with sides 178 km., 159 km. and 
101 km., were m the same manner connected with 
my other station on the western roof of the same 
Observatory and worked independently of the first set. 

Among the sixty-five succeasful seta of aurora 
pictures taken this night there are some of unusual 





Fig. 2. 
THA BAMA RAYS PHOTOGRAPHED A8 IX FIG. l PHOTO- 
GRAPHHD SMULTANBOUSLY FROM TOMTH, BY Mn. 
ALBERT Tomra. 


interest showing high aurora rays divided by & dark 
where the rays are penetrating the boundary 
between sunlit and dark atmosphere. A similar case 
of this rather I + phenomenon, on March 
16-16, 1929, has earlier been published in NATURH!, 
In Figs. 1 and 2 are seen two of the four simul- 
taneous pictures taken on October 11, 1937, at 


19b 55m 78 QMT. from my stations’ Kongsberg and 
Tómte, base-line 105 km. Fig. 8 is an explanatory 
sketch to the Kongsberg picture. 

The two other simultaneous pictures from Oslo and 
Askim show the same features; there can therefore 
be no doubt that the lower rays are the continuation 
of the upper ones. Due to the long base-line, the 
paralloze are good; abont 05, i opite ee 
distance to the rays. In faot they were lying a 
1,000 km. away, over a region at 68° latitude end 
38°-9° longitude east of Greenwich, to the west of 
the Lofoten Islands. 
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Fig. 8. 
&Rxxron or THs KONGSBHRG PIOTURE. 


The upper rays, which had a rather red tint oom- 
pared with the lower ones, had their base pointe 415— 
480 km. above the earth, and their summits reached 
to about 625 km. These rays were situated in full 
sunshine. The continuation of the rays downwards 
went from about 850-400 km. down towards the 
horizon, where they can be followed to about 175 km. 
above the earth. They were all in shadow. 

What is most remarkable, however, is the dark 
space between the upper and lower parte of the rays, 
comprising the boundary between sunlit and dark 
atmosphere. It seams as if the light of the rays is 
extinguished in the vicinity of this boundary and. 
reoovers again lower down. 

This phenomenon is rather infrequent, and lasted. 
only & few minutes. On a picture taken one minute 
later, the lower parts are much weaker. This last 
ioture gives, however, a valuable check on the 

ight measurements. In fact, by a pure chance, 
the rays happened to be photographed by all eight 
stations almost at the same time, and a calculation 
with the formidable base-line Tuddal-Lillehammer of 
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178 km. gave very nearly the same height as the 
calculation with base Kongsberg-Témte, namely, a 
height of 410-450 km. for the base pointe of the sun- 
lit of the rays. 
e last traces of sunlit aurora rays were photo- 
ed at 20h 14m GALT., four hours after sunset 
in Oslo. These were lying about 400 km. south-west 
of their former position and their base points were 
, also near the earth’s shadow, more than 400 km. above 
" the earth. The lower did not appear this time. 
A spectrum was of these sunlit rays on & 
panchromatic plate Agfa ISS. The plate was first 
exposed fram 19h 55™ to 19h 58™ an the rays just 
under B and y Ursae majoris, and then from 19 58m 
to 205 157 on similar rays to the left of 7 and E of 
the same constellation. In this spectrum the line 
6800 A. is by far the strongest; next come the lines 
5577 A., 6550 A., as in the spectrum obtained on 
October 16 last year’. 
These phenomena af sunlit aurora rays are very 
remarkable and their closer study may throw new 
light on the physical state of the upper atmosphere. 
It would be of interest to do experiments on the 
possible action of light, m particular ultra-violet, on 
the light phenomena of corpuscular rays in rarified 
gases, to solve the problems which these sunlit aurora 
EE hi bo tig: Cant Strona. 
Institute of Theoretical Astrophysics, 
University, Blindern, 
V. Aker, Norway. 


1 Stormer, O., “New Hvidenoe of the Action of Sunlight on Aurora 
Rays”, NATURE, June 8, 1929. 
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Mechanism of Optical Sensitixing of Silver Halides 
by Dyes 


Ir has not been definitely gettled whether optical 
sensitizing involves a chemical decomposition of the 
dye. The observation of Lescynski! that some twenty 


COMPARISON OF PHOTOGRAPHIC AND PHOTOCHEMICAL. 
3s NYIRLOS WITH ERYTHAOSIN AS SENSITTZRERX. 
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atoms of silver could be obtained (for a certain 
exposure) for one dye molecule indicated that either 
a ‘physical’ transfer of energy is effected, or else 
& chain reaction, with regeneration of the dye 
molecule. . 
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Bokinik and Djina’! have published resulta to 
somewhat the same effect as those of Lescynski. 
Working with silver bromide sols sensitized with 
erythrosin, they found & continued linear growth of 
milver atoms with number of erythrosin molecules 
added to the sol, and, according to the exposure, 
yields of four to fiftean atoms of silver per molecule 


of dye. 
In repeatmg and extending the procedures of 
Lesc: i and of Bokinik, we have obtained resulta 


whi while in agreement on some pointa, diverge 
widely on-others. In our first i with a 
simple silver halide hydroeol (stabilised with slight 
bromide ion excess and sensitized with erythrosin) 
the dye was found to be destroyed progreasively with 
exposure to light, and the number of silver atoms 
formed was between one and two per dye molecule ' 
disappearing. This was obtamed in approximately 
monochromatic light 5460 A., cutting out the blus- 
violet light. However, check observations showed 
that the dye also disa on exposure to the 
blue-violet light abeorbed by silver bromide, eliminat- 
ing the green light absorbed by the erythrosin-silver 
halide complex. This could only be due to the photo- 
lytioelly produced bromine attacking the dye. On 
repeating the experiments in green light (5460 A.) 
with the blue-violet excluded, but with adequate 
halogen &ooeptors present (acetone sami-carbazide, 
phenol) the result obtained was: The adsorbed dye 
was not destroyed by the light absorbed, but bromide 
ions were converted to bromine, silver ions to metallia 
silver, progressively with exposure. (The reaction, at 
first linear with time, slows down as the surface is 
exhausted.) ; 

In the case of erythrosin, the evidence is that by 
no means all the dye molecules adsorbed are active 
photolytically. The amount of silver produced by a 
given exposure increases rapidly at first, with inarease 
of adsorbed dye, but reaches a limit long before 

tion saturation. In the case of basio (poly- 
methme) dyes, the limit of the photolytic yield may 
coincide a ximately with ad- 
sorption seturation. A photo- 
chemical equivalent (silver atoms 
formed per quantum absorbed) af 
about 0:8 was found in the case 
of erythrosin. The photographio 
efficiency of erythrosin, in terms 

, of photographio sensitivity as a 
function of dye adsorbed, closely 
parallels the photolytio yield, as 
shown in the accompanying curves., 
While our resulta those 

Q of Lesoynaki, and of Bokinik and 
oof lljing in demonstráting that & 

single molecule of adsorbed dye 
= can give rise to æ large number 

x of silver atoms (depending upon 
exposure, eto.) they differ widely 
from those of the latter authors 
in the observation of an early 
limit to the photochemical yield 
as & function of degree of ad- 
sorption. These authors make 
no mention of the addition of & 
halogen acceptor; in the absence 
thereof we get no such yields of silver atoms, and find 
the dye to be destroyed. ee idus 
the optically sensiti acilitates the transfer 
of an electron from a ide 10n to a silver ion, 
without undergoing decomposition itself. Formally, 
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thie might be expressed as 
E+ hy= E* (activated), 
H*-- Br- a 0+ E+ Br, 
6+ Agt= Ag (met.), e 


the hy being absorbed by the 
adsor to the silver halide, and being much 
&maller than that required to effect the transfer 


A fgller discussion of this together with 
details of the experimental and analytical procedures 
will be published elsewhere. 

8. E. SoaPPARD. 


R. H. LAWBHET. 


3, 388 (1085) 


Coxymase in Invertebrate Muscle 


isolated in a pure form from, ; 
In muscle, as in other tissues, cozymase is present 
partly in the reduced, dihydro form in i 
with the oxidized form, 35-40 per cent of the total 
i i "inse tn thie seduaed 


An interesting feature in the physiology of cozymase 
is ite id mactivation by tissue enzymes after the 
death of the organism‘. 

We have now determined the coxymase in the fresh 
musculature of marine invertebrates from various 
phyla as well as ita &utolytio inactivation by the 
minced tissue. The technique has been described. 
elsewhere*4’, As standard, purified oorymase, 
kindly supplied by Dr. P. O , bas been used. 
The accompanying table summarizes the results. 


Comunn CY FREH ÀUBOLE (mgm. per gm). - 
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by those muscles capable of swift or sustained 

In Meiridsum, Echinus and Holothuria the pyro- 
phosphate P is also lowest, rangmg from a trace to 
0-2 mgm. P,O, per gm. fresh muscle as against 
0-5-1-0 in the other groupe. 

It seems interesting that the ratio of the oxidized 
to the reduced form is fairly uniform and within 
the limite of that in mammalian musculature. The 
amount of io inactivation during 4 hours ' 
autolysis at 18? has also been found to be fairly 
uniform, ranging from 80 to 50 per cent of the 
oozymase originally present. This is definitely lower 
than in mammalian musculature, where it ranges 
from 80 to 95 per oent*.*. 

This work has been done while one of us (S. O.) 
was holding a Ray Lankester investigatorship. 


B. Oowoa. 
C. G. Ooo’. 
Marine Biological Laboratory, 
Plymouth. 
Nov. 26. 


O., and O P., Biechem. Z., 890, 334 (1037). 
1 v. Rand Adi, BG, G., and ederim 
Ochoa, B, Dischem. T., ea i 
iy a and ipid F aires, 95, 269 (1937). 
£. 867 


Y 938 
: iners P. B, SOM 838 (1937). 


-A New Oxidation Catalyst 
Oomwzvxnmg I and IT occupy pivotal positions in 
biological oxidations. The great majority of meta- 
bolites in animal tissues are oxidixed through the 


intermediation of these coenzymes. But whereas 


Its distribution in living the mechanism of the reduction of the coenzymes by 


dehydrogenase is well understood, the 
physiological mechaniam of the oxiddtion of reduced 
coenzyme I or I has been obscure. 
The reduced form of coenzyme : 
extremely slowly by methylene blue, flavin, oyto- 
chrome o, eto. Ifa extract of washed and 
ground muscle tissue is ie 
and one of these carriera, the rate o 
Mc oxidation of 
redueed oo- 











Although its concentration varies widely, cozymase 
ie present in All the muscles examined. In the power- 
ful striated tail musculature of Homarus and in the 
smooth mantle muscle of Sepia, ita concentration is 
as high as in mammalian muscle*. Not much differ- 
enoe in concentration is found between striated and 
smooth muscles. This is particularly exemplified in 
the adductors of Pecten and Ostrea. The smallest 
concentrations are found in the coalenterate Metridsum 
and in the two tives of the echinoderms 
pxamined. The hi concentrations are thus shown 


enzyme is 
inoreased 


centrifuga- 
tion and 
have found 
that the in- 
soluble sedi- 
ment con- 
tains the factor which catalyses the oxidation 
of reduced coenzyme I. The insoluble particles 


27 
$8 
41 
43 
34 
14 
45 
23 





"with which the factor is associated can be washed 


exhaustively by repeated suspension in water 
and oentrifugation without any loss in activity. 
The factor is destroyed by exposure to 52° for 
15 min., by precipitation with acetone or by 


The lactio deb system as prepared by 
Green and Broeteaur! rapidly catalyses the oxidation 
of lactate by means of flavin, methylene blue and 
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other carriers. The stages in these oxidations may 
be summarized as follows : 
lactate ——+ ooenzymeI —— carrier. 
The arrows indicate the direction of transfer of 
hydrogen. The dehy is involved only in 
on the oxidation of lactate by the coenzyme. 
The that the overall reaction is very rapid must 
therefore mean that the oxidation of reduced 
s» coenzyme by the carrièr is not the alow spontaneous 
process referred to above, but that it is definitely 
catalysed. The lactio dehydrogenase preparation 
can be resolved by various methods into & water- 
clear solution containing thé dehydrogenase and a 
suspension of insoluble particles containing the 
coenzyme factor. Neither solution alone can catalyse 
the oxidation of lactate by methylehe blue whereas 
PORE together ERG do 5: This resolution of the 
components has been accomplished 
ste practically every ooenryme dehydrogenase 
ayeta known Ph Sire] dance: for example, lactic, 
malio, B-hydroxybutyrio, aloohol, hexosemonophos- 
phate, triosephosphate and triose. 

Thus for the oxidation of metabolites, in coenzyme 
systema at least two catalytic agents are required ; 
(1) the soluble dehydrogenases which catalyse the 
oxidation of the substrate by the coehxyme and (2) 
the insoluble coenzyme factor which ca 
oxidation of reduced coenzyme by the carrier. 

The studies of Keilm have demonstrated that the 
oxidation of practically all metabolites directly or 

proceeds via the cytochromes. Hitherto, 
no satisfactory link has been found between coenzyme 
systerng on one hand and thé cytochrome system on 
the other. Recently Dewan and Green deeoribed a 
coenzyrne oxidase i animal tissues which catalysed 
the oxidation of reduced coenzyme by molecular 


oxygen’. We have succeeded in teso the so- 
called oxidase into three insolublé com- 
ponente, (1) 


e ooenxytne factor, DA d 
and b and (8) cytochrome oxid What we con- 
Sdad io be a diroot oxidation of tednoed 


by molectlar oxygén is really a two process, 
namely, oxidation of reduced one of 
the cytoch?inie components (probably a} and oxida- 


tion of reduced cytochrome by mo oxygen. 
The Prec factor catalyses the first oxidation, 
and the cytochrome oxidase catalyses the final 
reaction with molecular Kod 


lactato — ooenryme-———roytochromes——+rO, 


Siris Tho oy tbelitoma oie aea li polsdísd by oyinida 
the overall reaction does not take place in presence 
of dilute i 
The coenryme factor is not identical with flavo- 
protein or any known carrier. Strictly speaking, the 
coenzyme factor is a which speci- 
the oxidation of reduced coenzyme . 
by carriers. It is interesting to note that whereas 
flavoprotein, like the coenzyme factor, catalyses the 
oxidation of reduced coenzyme by carriers in pure 
solutions, it shows i no activity as factor 


in any of the animal ooenryme I dehydrogenase 
systems we have studied. This paradox is difficult 
to explain. J. G. Dewan. 
D. E. Gemman. 
(Beit Memorial Research Fellow). 
Institute of Biochemistry, 
Cambridge 
gno rea aie i, M Ign 
* We are indebted to Professor D. Kellin for this don. 
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Influence of Hydrogen and Water Vapour upon the 
Combustion of Carbon Monoxide Mixtures 


Ir is well known that the addition of hydrogen 
and water vapgur to inflammable carbon monoxide 
mixtures speeds up the rate of flame travel. Experi- 
ments now in show that the flame tempere- 
turės determined by platinum thermometry also are 
increased. 

The influence of hydrogen will be clear from an 
examination of Table I, in which are given thg flame 

tures developed after the combustion of the 
_ mixtures (25 — xv) per cent CO + z peg cent H, + 75 
per cent air when g, is increased from 0 to 5. 


TABLA I. 





It will be seen that there is & marked increase 
in flame temperature when hydrogen replaces a little 
of the carbon monoxide. A 1 per cent replacament 
Sine Vie dama tempantuia Uy 0: 0 A 5 per 

replacement increases the flame tare by 

100 in spite of the fact that there is & decrease 
of 25° C. in the ideal calculated flame temperature. 

In a previous letter!, it was stated that an addition 
of about 2 per cent water vapour to a carbon 
monoxide — air mixture had very little influence upon 
the flame temperature attained, but since the water 
vapour was added to the mixture the quantity of - 
combustible gas was reduced. When the proportion 
of combustible gas is kept constant, MATHIE 
is added at the expense of the alone, the 
temperature increases substantially. This may be 
seen from Table IT, in which are given the 
temperatures after the combustion of the mixtures, 
25 per cent OO + y per cent H,O + (75 — y) per 
cent air, where y is increased from 0 to 2-14. 














In all the experiments, combustion took place at 
atmospherio presdure. 

The latent energy, which is expressed as a per- 
'eehtege of the heat of combustion in the tables, 
resides, we believe, in the long-lived metastable 
molecules formed in the flame front. Small quantities 
of hydrogen and water vapour would appear to reduce 
the number of the metastable molecules formed 
during the combustion of dry carbon monoxide 


W. T. Davo. 
B. Puas. 
Department, 
University, 
Nov. 26. 


1 NATURE, 180, 280 (Feb. 18, 1937). 
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Sound-Films as Diffraction Grati for the Visual 
' Fourier Analysis of Sound-Waves 


Ir may be of interest to give a preliminary account 
of what I believe to be a new method of producing 
acoustic The method, which is to employ 
the striations on ‘“‘variable-density”’ sound-film as & 
diffraction grating for monochromatic light, permits 
an instantaneous separation of sound into ita oom- 
ponents which is analogous to the directness with 


which q spectroscope analyses light. If sound-film 
i modelami bre tone, & visual &ppreciation of 
frequency is clgar possible, the diffraction angle 


increasing with frequency. It might be anticipated 
that in the oase where numerous ies are 
present, the diffraction pattern might contam a con- 
fused series of combination frequencies, after the 
manner of the ‘ghosta’ which appear with imperfect 
diffraction extraneous periodicities. 
A. farther 
fact that the range of frequencies recorded on the 
film extends over at least seven octaves, producing 
& correspondingly great overlapping of orders of 
spectra. 


Theoretical investigation, however, reveals a very 
interesting state of affairs, which is briefly outlined 
below. Some of the conclusions are not new, but 
they are re-expreemed because of their present applica- 
tion, and because they represent a departure from 
the traditional view of optical 


gratings. 
(a) The Fraunhofer diffraction effect achieves as a ` 


physical process the sane integrations that furnish 
the amplitudes and phases of the terms of a Fourier 
series. The function which the series representa is the 
veriation of the light-amplitude on traversing the 
grating, which may be called for brevity ita trans- 
parency curve. 

(b) The customary orders of spectra 
of an optical grating represent the har- 
monics present due to the abrupt dis- 
continuities in the transparency curve. 

(c) A sound-film with a purely sinu- 
soidal variation in the amplitude of the 
light transmitted will give rise to a first- 
order diffracted beam only ; a film with any number of 
such periodicities superposed will give one diffracted 
beam for each component and no others. 

There is thus no ion of orders overlapping, 
and furthermore, if ghosts appear, they are merely & 
Poper un ee of one 

been modulated by another frequency, the ghosts 
ayising in the same way as the upper and lower side- 
bands which occur in wireless. One of the possibilities 
suggested.by the theory is the analysis of transient 
sounds. - Taking as the simplest case & pure tone of 
short duration, the record on the film aote as a grati 
of limited resolving power, and the resulting 
of the diffracted beam is just such as corresponds 
to the frequency range required to form the origmal 
*wave-paoket'. 

It is to employ for tbe recording appara- 
tus a light-shutter the of which is propor- 
tional to the square of the amplified audio-frequency 
current (for example, a shutter operating on the 
dynamometer principle) in order that the amplitude 
and not the intensity of the transmitted light may 
follow the wave-form of the sound pressure. 

A simple experiment illustrates the way in which 
& complex wave-form can be analysed by this method. 
If interference fringes are formed on a photographic 
pjate with a mercury aro, each actinic wave-length 
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of the source impresses a different set of sinusoidal 
bands upon the plate. The developed plate used 
as a grating with a sodium lamp as source reproduces 
the lines of the mercury spectrum in yelow light, 
but in the first order only. 

A fuller account of this work will be preented for 
publication ‘elsewhere. ' 

D. Brown. 


Adiabatic and Isothermal Compressibilities of 
Heavy Water 

ABOUT 60 of heavy water supplied by 
the Norak Hydro-Elektrisk Kvaelstofaktieselakab as 
99-2 per cent pure (G? — 1:1049) has been used in 
the present in on. The refractive index of 
the sample has been found to be 1:8278 for the D line 
at 80? C., which may be compared with 1:3276 given 
by Luten! under the same conditions. Using & 


of heavy and ordinary water are determined. Tyrer’s 
value for ordinary water is also given below for oom- 
parison. The speciflo volume, ite variation with 


temperature and the specifico heat in each case are 
taken from the existing literature and used for 


„calculating the isothermal compressibility with the 


help of the well-known thermod; equation. 
Small variations in these do not appreciably affect 
the result, and hence the degree of with 
which they have been determined is of little 
consequence, 






1:00434 | 0-000304 | 00070 | 44.5 45:3 
M. 0-000304 | 0:9979 p A 46:0 
0-000277 | 1003 43-6 







The compressibility of heavy water is nearly the 
same as that of ordinary water, and the ratio of the 
isóthermal to the adiabatic compressibility is very 
close to unity as in the case of water. The above 
figures also enable us to predict that the intensity 
of the Rayleigh scattering in heavy water will be 
of the same order as that in ordinary water. 

B. BHAGAVANTAM. 
B. SuxDABA Rasa Rao. 


Endbre University,” 


Waltair. 
Oct. 28. 
1 Phys. Rss., 4%, 161 (1934). 
* J. Chem, Soc., 108, 2534 (1914). 
* Proc. Ind. Acad. Sci, 5, 385 (1937). 


Drift of Net Assimilation Rate in Plants 


Ix a recently published note!, the effect of age on 
net assimilation and relative -rates in the 
cotton plant is discussed. Alth details’ of the 

te have not reached me, it is evident from 
the note that O. V. 8. Heath's resulte conflict with 
data already published‘ from this laboratory. In 
eA i nt Ae hte DU lier ntl 
in the net satimilation rate (dry weight basis) waa 
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found up to the time of flowering and, although it is 
admitted that the absence of such a drift with time 
ig not proved, Heath claims that his data confirm the 
findings of Gregory’. The latter found the net 
assimilation rate (area basis) to be independent of 
time up to maximum leef area in barley, and he 
accounts for 80 per cent of the variation of his data 
in terms of the variation in external factors. 

In our own experimente with Sudan grass and 
oete^*, there are marked t falls with time in 
the net assimilation rate or unit leaf rate (dry weight 
basis) before flowering. With the tobacco plant, too, 
unpublished data from this laboratory Show very 
repid falls in net asaimilation rates with time on 
either dry weight or area bases. That the falls are 
not solely due to an effect of temperature is clear 
from the fact that the oate‘ were grown under con- 
ditions of steadily rising mean daily maximum tem- 
peratures. With the Sadan pease! alao temperature was 
rising during & portion of the period before flowering. 

Where the dry weight basis is used, a progreasive 
increase in the fibre content of the leaves would 
partly account for a fall in the net assimilation rate 
with age; this pointe to the madequacy of the dry 
weight basis for tive measurements. It is 
also possible that the use of leaf area as a basis for 
the expression of metabolic rates introduces time 
drifts of a complicated kind. 

The data from this laboratory call for further inter- 
pretation, and to this end analytical work is already 


m progress. 
R. F. WiLLIAMB. 
Waite Agricultural Research Institute, 
University of Adelaide. 


. Exp. Drol., 14, 165 (19030). 
40, 1 (1026). 


Series Effect on the Dipole Moments of Some Alkyl 
Halides 


Tua problem of induction along hydrocarbon 
chains has been the subject of some of our previous 
pepers! on measurements of dipole moments in solu- 
tion. The i te now reported relate to the 
momenta of alkyl bromides and iodides as determined 
in benzene solution at 20°, and the values may be 
compared with those determined with the vapours’. 

Although earlier values of these moments deter- 
mined in solution have been published?, considerable 
divergencies exist among the results, and neither of 
the two series has been completely investigated in 
solution under the same conditions. The apparatus 
and the method of calculation used were those 
previously described‘. The values of the polarizations 
and the dipole momenta, expressed in Debye unita, 
are given below. 

Pros.) 


Oompound Pig (c.0) Li 
CHI 61:5 19.8 141 
O,H,I 90-8 24-3 1:78 
8-O.H4I 101-0 28-9 1-84 
(OI 109-5 29:8 1-95 
n-O,HyI 105 0 33-5 1:88 
a-~QHul 109.7 83-2 1:88 
CHBr 94-9 19-1 1:88 
5-O.H, Br 102-8 23-6 1:98 
VO H,Br 112-2 23-9 2-04 
a-O,H,Br 107-4 28-8 1-08 
a- Hn Br 118-7 33-0 ° 1:05 
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The difference between the bramides and iodides 
is striking. The momenta of the n-iodides- increase 
as far as the butyl compound and then preserve & 
constant value, while those of the n-bromides show 
no increase beyond n-propyl bromide. Although the 
momenta of the iodides are alightly lower than those 
of the corresponding bromides, the merease thus 
extends over further carbon atom im the former. 
Both the :-propyl compounds poesess larger momenta 
than their isomeric n-compounds. 

The moreases in moment with extensio of the 
carbon chain shown by the vapours are larger and 
apparently continue to higher membre of the series. 
The measurements in solution are complicated by the 
effect of the principal dipole upon the surrounding 
solvent molecules, as well as by ite inftuenoe upon 
other parte of the polar molecule. For ds 
of the present type, the first effect should give rise 
to an induced moment which opposes the principal 
dipole of the molecule’, whereas the moment induced 
in the second case should either increase or decrease 
the total moment according as additional polarizable 
matter is brought within or outside two cones of 
semi-angle 55° about the dipole axis’. Lengthening 
of the hydrocarbon chain would to some extent add 
OH, groups in this space, and the percentage Increase 
in moment in homologous series should be uniform. 
That this conclusion is not confirmed by experiment 
is probably due to the necessary approximations in 


; the theory. 


The contributions to the resultant moment of the 
molecule of the momente’ induced by the primary 
dipole in the without and within the cones 
would differ with the polarisability and size of the 
halogen atom, and the effects produced 
by addition of CH, groups would probably vary in 
the two cases. The po and size of thb 
iodine atom exceed those of the bromine atom, and 
it is in the iodides that the greater inductive effeot 
is shown. 

It seems that the polarizability of the polar group 
is a more important factor than the magnitude of 
the prinoipal dipole in determining the change of 
moment in these series. This is also shown by the 
fact that the polarizability of the nitrile group is 
smaller than that of the iodo-group and, although 
it posseases a greater moment, the percentage varia- 
tion of the moment in the nitriles is smaller and the 
moment attains its limit more quickly than in the 
iodides. 

A fuller account of these resulta will shortly be 
published. 


E. G. f° ` 
J. R. PABCINGTON. 
Queen Mary College, i . 
University of London. 
Nov. 23. 


Cowley and Partington, J. ee ae dp e (19385). 
19387). 


Potato Flowers and Dissemination of Potato Viruses 
Tun exact method of the spread of virus X in the 
field is not yet known. It has been suggested, how- 
ever, that a species of thrips is the vector and that 
infection is conveyed by the insect feeding in the 
flowers!. ` 


Ld 
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In the returns issued by the Department of Agri- 
culture for Sootland’, there are fourteen potato 
varieties which flower or not at all Four 
of these, Arran Orest, cure, Ninetyfold and King 
Edward, are necrotio to virus X when imfected 
arubculy arog griit unions, and DAA Ove ee 
invariably free from infection. The remaining ten 
varieties, Duke of York, Supot oe 
Witchhill, Great Soot, Royal 

Arran Chief, s Gail and Rida Din a 
non-neceotic, and analyses of samples drawn from 
commercial stocks have shown that virus X is of 
varieties in commerce, none is necrotic to virus X 
and none is X-free. It trould seem, therefore, that 
the absence of virus X in commercial stocks is more 
closely related to the necrotic reaction than to the 
absence of flowers. 

In support of this view, there is the observation 
that the necrotic disease is rarely, if ever, seen in 
the field, a fact which receives partial explanation 
that as the necrosis is lethal, perpetu&- 
tion of diseased plants vegetatively is eliminated. 
There is also i tal evidence derived from 
artificial methods of infection to suggest that entry 
of the virus into varisties to which it is lethal does 
not take place readily through means of infection 
other than a graft union. - 

The possibility of a species of thrips acting as 4 
vector of virus is in no way invalidated by this 


The position with regard to virus A, of which 
Myrus persica is the vector, is very similar to that 
of virus X. Of the forty-six varieties listed in the 
agricultural returns’, seventeen are necrotic to virus A 
and are free from the virus under natural conditions. 


Ten of these varieties seldom flowers and 
seven are free-flowering. Of the twenty-nine non- 


varieties are usually found to be infected 


ae ee d. whilst the virus is not uncommon, 


either alone or in combination with other viruses. in 
the remaining twenty-one varieties. It seems clear, 
therefore, that the factor the presence 
or absence of virus A is the reaction of the variety to 
the virus and not the presence or absence of flowers. 

Evidence with regard to non-necrotic aphis-borne 
viruses has been obtained from a series of comtrolled 


their growing period. Twenty 

p of each of eight varieties were interplanted 

Tono em Mais After one season of 

vid artery ren E 

40 per enh the disbudded planta had contracted 

infection. At the end of a second season the infected 

plante had increased to 68 per cent of the flowermg 
controls and 75 per cent of the disbudded 
It would seem, therefore, that the presence of 

per -æ has little effect on dissemination of potato 


GnonaGa CoGkNERHAM. 
M (Asaistant in Charge, 
Virus Disease Investigation.) 
Scottish Society for Research 


1 Smith, K. ML, “A Text-Book of Plant Viruses", p. 343 (1937). 
" Soot. J. Agrio, 80, 93-93 (19037). 
g' loughnane, J. B., NATURB, 181, 833 (19033). 
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Mechanism of Polyploidy through Colchicine 
- Tua action of colchicine on plant nuclei has been 
studied in stamen hairs of Tradescantia reflexa. 
Ovaries with attached filaments from which the 
pollen sacks had been removed were submerged in 


‘a galt sugar solution im which checks will survive 


more than 48 hours. Colchioine in concentrations 
ranging from 2 x 10-4 M. to 6 x 10-* M. inhibits 
spindle formation and thus prevents anaphase. The 
drug slows down, but does not inhibit, the normal 
chromatin changes. Thus the split metaphase 
chromosomes commence to shorten and swell. 
Chromonemate become visible within them. Gradu- 
ally they assume interphase structure. Meanwhile, 
chromosomes may have assumed various positions 
within the cell. Single chromosomes or groups of 
few chromosomes may have separated from the main 
group. The reconstruction of the amphidiploid 
colchicine nucleus thus at first leads to an irregular 
contour, which is gradually lost; micronuclei may 
be formed. 


In summary, colchicine specifically inhibita ana- 
phase, so that pon nuclei originate through 
reconstruction of an interphase nucleus from mete- 
phase chromosomes, wherever plant cells divide 
under the influence of the drug. 

; B. R. NEBEL. 
N.Y. State Agricultural Experiment Station, 
Geneva, 
Now York. - 
Nov. 22. ` 


Rotatiorial Analysis of the Visible O,* Bands 
Tux visible O,* bands obtained by a heavy dis- 
charge through helium containing & small amount of 
have been photographed in the second order 
of a 21-ft. 


Examination the banda, à 5682 (1, 0), A 6026 (0, 0) 
and X 6419 (0, 1), shows that each consista of four 
te in all thirty-nine branches. 

The alternate linee in each branch are missing and 
the structure with the * ‘Tl, transition 


agrees 
for these bands by Mulliken!. The missing 
at the origin show that the *II level is inverted. 
The A-type doubling is greater in the ‘IL,,, than in 
tbe *II,j, state, increasing with J in each case, and is 
very small in the *ILy, and “Ily, states. 

The fine structure of the ‘Z level agrees with 
Budó's! theory. The F, level is blended with 7, and 
F, with PF, while F, and F, are by a oon- 
étant interval from which ¢ = 0-146 and y ~ 0. The 
effect of this structure is to reduce the total number 
of branches to be expected for the transition from 
48 to 40. 

Preliminary values of the molecular constants 

obtained from the analysis are as follows: 
dm — 46-9 om., B, = 1-292 em.7!, a^, 0-027 em.-!, 
D,/— —x104 om, r,'—1:274x10* om., B; = 
1-108 em.3, a," — 0-018 om~, D= —5x 107 om, 
T — 1:340 x 107 am. 

A complete account of the analysis of these and of 
the (2, 0) bend will be published shortly. 


Tuomas E. Nevin. 
University College, 
: Dublin 


Nov. 18. 


2 Mulliken, Res, Mod. Phys., 4, 51 (1981). 
1 Budd, Z. Piya., 108, 78 (1937). 
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Volume-Rectification of Crystals 
Ir has been shown by Khastgir and Des-Gupte! 
which have no centres of symmetry, give volume- 
_ rectification when placed between mercury electrodes ; 


tory 
have, however, shown the existence of the so-called 
volume-rectifloation in galena, iron pyrites and 
pyrolusite placed between mercury electrodes. 

While it is further expected that all rectifying 
crystals should show the same effect, our investigation 
has also given indications which tend to show that 

' either both surface-rectiflcation and volyme-rectifica- 
tion (if there be really any volume-rectifloation) must 
be coexistent in all rectifying crystals, or the whole 
phenomenon of rectifloation is only a surface effect. 


; B. K. Sax. 
Rajshahi College, Rajshahi, 
Bengal. Nov. 10. 
! Ind. J. Phys , 9, 258 (1085). 
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Bright Meteor of November 9 

Wrrn reference to the note in NATURB of December 
11, p. 1009, on the meteor observed on November 9, 
I observed this object at 21h. 26m. G.M.T. while 
engaged on Meteorological work at cid, T My 
attention was first directed to a reddish li i 
& direction west by south of my observation point; 
this suddenly burst into & brilliant metallic blue 
head which continued for one or two seconds, before 
vanishing. The light waa quite brilliant and resembled 
a magnesium flare. An interesting feature faa that 
the meteor waa of sufficient size to leave a very 
distinct streak ; this was of an afhy grey colour 
ow persisted for "7—I0 seconds, growing gradually 

inter. 

The meteor became visible at an elevation of about 
60° and vanished at about 30°. Its deviation from a 
vertical line from xenith to horizon was in the region 
of 10° tow&rds the north. 


Points from Foregoing Letters 


PHOTOGRAPHS showing a ‘divided’ aurora with the 
upper part of the rays in the sunlit and the lower 
part in the dark atmosphere, with a dark’ space 
occurring at the boundary, are sent by Prof. O. 
Btórmer. The photographs were taken simultaneously 
in different localities. It appears that the aurora 
is inguished at the boundary of the sunlit atmo- 
sphere recovers farther down. 

Graphs giving the nuinber of silver atoms liberated 
from silver halides by the action of light, for each 
molecule of a ‘sensitixi b, are submitted 

Dr. 8. E. sheppard Pr. i Lambert and R. D. 

alker. The new resulta confirm those of previous 
investigators in showing that a single molecule of 
&dsorbed dye giveg rise to & large number of silver 
atoms, but differ in that they indicate that only & 
portion of the dye molecules are active. 

A new oxidation catalyst is announged by J. G. 
Dewan and D. E. Green. Ita presence was detected 
in the centrifuged insoluble sediment from a phos- 
phate extract of washed and ground muscle, which 
increased the rate of oxidation of reduced coenzyme I 
(in the presence of methylene blue, flavin, eto.). The 
new ‘coenzyme factor’ is destro by heating for 
15 min. at 52? O. It is not identical with flevo- 
protein or any known ‘carrier’. Practically every 
dehydrogenase known in animal tiasues can be re- 
solved into two catalytic componente, one soluble 
and the other insoluble. The insoluble ‘coenzyme 
factor’ may be considered as a dehydrogenase which 
specifically catalyses the oxidation of reduced 
coenzyme by ‘carriers’. 

Tables showing that the presence of hydrogen 
(1-56 per oent) or of water vapour (1-2 per cent) 
increases by several per cent the flame 
of (25 per cent) carbon monoxride-air mixtures, are 
submitted by Prof. W. T. David and B. Pugh. 

Dr. D. Brown points out that if sound-fllm is 
prepared under certain specifled conditions, and the 
striations on the sound track used as & diffraction 
grating with monochromatic light, a Fourier analysis 
is achieved resulting in an acoustic, spectrum of 


A. E. Moon, 
89 Olive Avenue, 
Hastings. 
Des. 15. 
the original sound. One of the ications 


which is suggested refers to the study 


sounds. 


. 

The compreesibility of heavy water is found by 
Prof. 8. Bhagavantam and B. B. R. Rao to be very 
nearly the same as that of ordinary water, and the 
ratio of the isothermal to the adiabatic oompressibility 
very close to unity, as in the case of water. ; 

The time drift of net assimilation rate in plante is 
MUT R. F. Williams. His reeulte, show 
& fall in the rgte ing vegetative growth; this fall 
Engi due eee iua d 
perature. These results are. not in agreement with 
regent findings of Heath and of Gregory. 

The polarizations. and dipole momenta of various 
organic (alkyl) compounds of bromine and iodine 
hgve been redetermined by E. G. Cowley and: Prof. 
J. R. Partington, who discuss, the influence of the 
lengthening of the carbon chain, and of the surround- 
Ba sont molecules. It appears that the polaris- 
ability of the polar ig. a, more important factor 
than the magnitude of principal dipole in deter- 
Sy oe aage of moment in these series. The 
‘polarizability and size of the iodine atam exoeed those 
of the bromine atom. A 

From. an examination of non-flowering and flower- 
ing potato varieties, Dr. G. Cockerham has found no 
direct relationahip between the absence of flowers and 
freedom from potato viruses. 

The effect of colchicine (an alkaloid obtainable 
unu isk Gn ee 
division in plant. cells is briefly deecribed by B. R. 
Nebel. The drug slows down chromosome 
inhibits spindle formation and prevents the anaphase 
stage, Bo that polyploid: nuclei (containing a larger 
number aa ue a 

The existence of the so-called volume-reotifloation 
has been found by B. K. Sen in crystals other than 
those having no centre of symmetry. In the course of 
his investigation, indications haye also been found 


M uat eee 
& surface effect. * 
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Research Items 


. 
Origin of the Long Barrow 


Tuna blem of the origin and affinities of the 
British ong barrow, of which the trapezoidal mound 
isa t feature, hitherto eludmg search else- 
where, is discussed by Mr. Stuart Piggott in the light 
of evifknog from Brittany in 4nàquity of December. 
It had clear that the long barrow was a 
member e megalithic tomb complex which 
eee Tees Orkney; and comparisons 
had been, instituted with remains in Brittany ; but 
ib was diffoult to present convincing Continental 
parallels for the whole specialized English long barrow 
type. It was, however, recently bointed out that the 

a movement from 

d and museum work in 
southern Brittany during the past summer have 
Breton, equivalente in a group of tambe 

on the plateau of Manio to the north-east of Carnac, 
in which appear long low mounds, peristalith and 
dry-walled structures. A similar group of caims 
was excavated by Miln near Crucuny in 1878. These 
also showed evidence of the quadrangular mound 
with enclosing wall and remains of stone structures 
within the aree. These, it is noted, are not megalithic 

in the true sense. The eridenco OE the Peay D 
the grave ints jo an early date. It stands 
teara of S a to the ‘undifferentiated 
ancestral continuum’ of the Westischekeramik postu- 
lated by Childe and equated by Mre. Hawkes with 
Vouga’s “neolithique. ancien" and the undecorated 
wares of Chassy and our English Neolithic Ai. It 
' seems impossible to escape from the conclusion that 
this is the Breton representative of this early Neolithic 
culture, a further relation with the important Neolithic 
subgroup established at Hembury Fort in Devonshire 
being suggested by the occurrence in Brittany of the 
‘trumpet lug’ found in Devon and other sites of the 


west of England and here regarded as & type fossil. 
‘Minnesota Man’ 

IN an analysis of the report by Dr. A. E. Jenks on 
‘Minnesota Man’ (see Naruns, Oct. 2, p. 596) Dr. 
"AlSe Hrdlička criticizes the author's finding as to the 
antiquity and racial character of this skeleton 
(American J. Phys. Anthrop., 22, 1987). There is, 
it is maintained, no certain geological evidence to 
‘indicate a Pleistocene age, while the characteristics 
of the skeletal remains point to a Sioux As 
regards the geological evidence, there is a serious and 

ble uncertainty as to the origmal status of 
the ground above and immediately about the skeleton. 
All the circumstances point to & burial rather than a 
deposit after drowning. The generalizations in regard 
to man’s coming to America in glacial times seam 
too The evidence is against a land-bridge 
between Asia and America in Pleistocene times. 
Mineralization of the bones has only a secondary 
relation to age. As regards the morphological evidence 
of the skeleton, in the various features enumerated as 
unique, unusual or primitive, Dr. Jenks is in part 
correct, but in part has been misled by defeote in the 
parta, by the immature state of the akull and bones, 
through lack of sufficient camparative material or 
through over-concentration on small details. <A 


re-examination of forty-one female Sioux skulls in the 
e 


National Museum collections leaves no uncertainty 


as to the Minnesota skeleton and ite appurtenance. 
Ita 


substantially 
North American Indians. As a Sioux, the skull 
and skeleton cannot possibly be assumed to be 
twenty, or ten, or even a few thousand years old. 
No. Sioux sites show accumulations which would 
represent any such period ; and on the, other hand, 
though was Sioux country, it could not 
be agsumed that any type of American man could 
hgve remained in the same limited territory for 
thousands. of years, and that without modification. 


Evinayas is now accumulating to the effect that 
phoephorylations by animal tissues depend on an 
intact respiratory system. This is shown very 
clearly in recent observations by H. Kalokar 
(Hnsymologia, 2, 47; 1937) on races sees by 
kidney cortex tissue. The accumulation of phoephorio 
estera, consequent upon phosphorylation, was shown 
after the addition to the tissue of fluoride which in- 
hibits kidney phosphatase. It was found that such 
esters only accumulated under srobio conditions ; 
under &nsrobioeis no phosphorylation could be 
demonstrated. The addition of cyanide (N/1000) 
to the system under srobio conditions inhibited 
respiration and phi orylation to the same extent. 
The inhibition Pt osphorylation by ansrobiosis 
disappeared when oxygen was allowed to re-enter the 


system. The phosphorylated product from kidney 
cortex in présence of glucose, phosphate and fluoride 
was fo to be fructose diphosphate. Similar results 


were found to take place with minced liver tissue. 
Food of the Littl Owl 

“SWHEFING statements about the damage done by 
the Little Owl have little justification in fact” is 
the interesting judgment made by the committee of 
scientific Investigators reporting on the recently oom- 
pleted national survey on the food of the little owl 
Athens n. nootua) conducted by the British Trust 

Ornithology during the past two years (British 
Birds, N 1987). Despite the controversy 
over the food of the little owl, the repeated claims 
by gamekeepers and others that the bird was vermin 
and a great destroyer of pheasant and game chicks, 
and several statements that it was responsible 
for the extermination of nightingales m districts, the 
committees is of the unanimous opinion that the 
destruction of game, poultry or wild birds is negligible, 
and that, except in abnormal circumstances, the owl 
feeds wholly on insecta and small mammals. The 
survey was conducted with the detailed tho 
of previous surveys, and from March to July 1937 
special studies were made on little owls nesting in 
geme-rearing districts in 11 counties. In the general 

, which was under the ization of Mins 


larder- and nest-contenta from 84 counties. In all, 
2,480, pellete, material from 76.nosts, and, 28 gizeards 
of little owls were examined. Insects were in 28 
gixxarde, rodents in 11 and birds in five. 
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Fossil Insects from the Permian of Kansas 


SixoaH the death of Dr. R. J. Tillyard, several 
important contributions by him have a in 
the American Journal of Sciences. It is possible 
to mention two of these very briefly here. In the 
issue of April 1987, he deals with the only true 
Embiid so far found in Kansas Lower Permian rocks. 
This form is named Protembia permana genet sp. nov., 

and is regarded as contsituting the new suborder 

` Protembriaria. This foegil haa as ita nearest related 
living form Olathoda. From the presance of an 
ovipositor and large compound eyes it is concluded 
that it was not a web-spmner to the extent that 
prevails among recent forms. The fore-tersi, which 
normally contam spinnmg glands, are, however, 
missing from this fossil. In the September issue, Dr. 
Tillyard discusses the cockroaches or Blattaria from 
those same rocks. The most mterestmg feature here 
brought to light is the description given of the com- 
plete hind-wing of a Palsozoic cockroach for the first 
tume. The configuration of the wmg in the genus 
Pyonoblaina is regarded as proving that the latter 
is ancestral to the archaic living termite Mastotermes. 
The conclusion is reached that the termites or 
Isoptera as an order were directly descended from 
the fossil cockroach family Spiloblattinide. 


A New Hydroid from Norway 


OorrHOrroNs of the bottom fauna from two localities 
on the west coast of Norway, where deposita of mud 
occurred, at a depth of from 10 to 40 metres, have 
revealed the presence of a minute and curious hydroid. 
In his description, Einar Westblad points to certain 
simple or primitive characters of this form : ite small 
size, l-1:5 mm.; its few tentacles, four normally 
but exceptionally three; the tetramerous arrange- 


mant of the plan; ad Mee perse 
(Arkiv. Z 29 B, No. 7; 1937). or the 
gpeoimens, & new and species have been created, 
Boreohydra sim , regarded by the author as & 


form intermediate between Protohydra and the more 

i developed hydroids, fallmg mto the same 
family of the Atheoate as Protohydra. It is & curious 
feature of the es that it has no method of 
adhesion to & M eet but lives with the lower 
end of the body simply embedded in the mud, after 
the manner of a newly settled larva of a cerianthid 
gea-anemone. 


Drying of Plant Materials 

ALTHOUGH the drying of plant materials ıs widely 
practised commercially, the underlying principles 
have received comparatively little investigation. The 
experiments on factors affecting the rate of hop 
drying described by A. H. Burgess (J. Inst. Brewing, 
48; 1937) are therefore necessarily of a fundamental 
nature. From previous work, a formula has been 
developed showing the effect of atmospheric humidity, 
temperature, air speed and d of loading upon 
the rate of drying, from w. the time required 
for drying hope at constant temperature can be 
calculated. In practice, however, ib is necessary to 
raise the temperature gradually as drying proceeds, 
and in the present paper it is shown how this rise 
influences the time required for drying, and methods 
are described by which the time can be computed 
under such conditions. Although it has hitherto 
been generally that the rate of evaporation 
is mdependent of the tem of the air, heated 
air, such as is used in hop , is showr to promote 


NATURE’ t 


DECEMBER 25, 1937 


evaporation by transmitting heat to the hope. 
Further, the actual moisture-abeorptive capacity 
of the air, which increases as ite temperature rises, 
also influences the rate of drying. The total rate 
of evaporation from & very shallow layer of hops is 
proportional to the 0-39 power of the air speed. 


Ecology of Sooty Mould Fungi 
Boory moulds consist of a number of different 


species of fungi growing together. The constituent 
organisms may associated closely, or me be 
segregated, but their general appearance les a 
black felt of hyphm. Mise Lilian Fraset studied 
“The Distribution of Sooty Mould i and its 
Relation to Cartain of their Physiology” 


(Proc. Linn. Soo. N.S. Wales, 02, Pta. 1-2, 1987). 
The ecology of such composite moulds naturally 
depends upon the etistenoe of conditions which are 
suitable for all the constituent fungi. Cultural 

te of a number of the commoner species 
are set forth in the , and various characteristic 
associations are dego Growth is i cra eet 
except during periods of damp weather. oney- 
Ger oases Ie ae aes eee aper 
medium for the growth of sooty. moulds, but dis- 
courages such ubiqui fungi as Penioillium. Ita 
chief constituent adonite, which is apparently 
responsible for its suitability. 


Diploid and Haploid Colonies of a Yeast 


From a commercial yeast gonsisting of & strain of 
Saccharomyces ellvpsoideus, a single coll was isolated, 
and from ite deeoendante various cell and spore 
cultures were derived which throw light on the life- 
history of this species (Winge and Laustsen, Comptes 
Rendus, Lab. Carlsberg, Serie Physiol, 22, No. 6). 
By using a microdissection techni 
from an ascus were isolated and tivated. Normally 
they conjugate in pairs, forming diploid colonies. 
Isolated spores may inate in two ways: (1) to 
form colonies of rounded (torula) cells with (evidently) 
haploid nuclei, some of which may later conjugate 
to form diploid colonies of elongated cells; (2) 
directly on germination an internal fusion of two 
nuclei may take place, ing at once elongated 
cells which are diploid. On plaster, the round haploid 
cells form no spores, whereas the elongated diploid 
cells fanction at once as sporangia. The colonies 
derived from the four spores of an ascus show genetic 
segregation and probably crossing-over. The four 
giant-colonies from an ascus do not necessarily show 
a in pairs. In one case the resulting 
colonies were all different, one being lika the parent 
colony, one with concentric furrows and 
scallops, one with deep radiate furrows, and one 
smooth, conical in shape and remaining persistently 
haploid. Sectoring was also observed. It is thus 
clear that diploid cells are normally heterozygous 
and will show segregation in later spore generations. 


Atomic Weight af Neodymium 
Tus considerable difference hoian the inter- 
national atomic weight of neodymium (144:27) and 
that obtained by Aston with the mass-spectrograph 
(148-5) has led Honigschmid to carry out a re- 
determination of this constant by the chemical 
method (Naturwiss., 25,701; 1937). Two neodymium 
tions were used. X-ray spectroscopic analysis 
showed that they smao no other rare-earth 
elementa in greater quantity than 0:04 per cent. 


, the four spores ` 
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neodymium 
Proc. Amer. Phil. Soc., 75, 785; 1985), recently con- 
firmed by Dempster (Phys. Bew., [ii], 51, 289; 1937). 


s Hills (J. Proc. Roy. Soo. New South Wales, 
The diazotization of aniline in 


oonductimebrio 
show that the course of the initial reaction is the 
game for methylaniline as for anilme. The later stages 
of the reswtion involve a: rapid mnérease in hydrogen 
tween. 


1 
: 
pm 
i 
5 
| 


Technologists on November 9. e 
Hunter and A. W. Nash. dealt with the subject from 
rule aspect, consideration being given to 


quaternary 
variable components was described 
and application of these princi to equilibria in 
oil-wax-solvent mixtures Data deduced 


frome eek Capers to ee 
were shown to be in agreement with Se 
described. 


3 
} 
iti 
3 
H 
nil 


boiling distillates was the subject of a peper 

E. CO. H. Kolvoort, F. R. Moser and O. G. Verver. 
In such cases, the wax has indefinite crystalline char- 
acteristics, the presence of branched-chain 
paraffins together with those of the normal . À 
theory explaining how pour-poinb ''depreesors" pre- 
vent adsorption by such waxes was given. The 
pdventege of DEL DV eo de d dorg 
solvent were indicated by O. 8. Pokorny and R 

Btratford. The authors gave data concerning wax 
e solubility, miscibility temperature, vapour pressure, 
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stability, non-corrosiveness, non-toxiaity, cost, eto., 
and concluded that the solvent should find a wide 


application for dewaxing purposes. 

Metal-spraying 

A rarm by R. R. Billifant, included in those of 
the recent Autumn Meeting of the Iron and Steel 


deals with the ying of iron and steel 
with & wire-fed pistol. normal circumstances», 
the it consists of irregular flattened by 


consisting of a steel containing 0* 

being a two-hour heating at 900° O. The applications 
of the method in building up worn steel parte and possi- 
sibly as & surface coating for cast iron are discussed. 


Frictionless Tarque-free Suspensions 
For the measurement of minute forces, the torsion 
has proved in- 


has produced a io 
he describes in the November iasue of the Review of 
Soienkfio Insirumenis. A fi ic needle is 
supported with ite end in the axis 
of and just below a vertical solenoid through which 


a currens Hows which: iu nearly safieinth 19 ae 
the needle. The reet of the is 
by a smaller solenoid just below piedi 
and the current in it ia so controlled as to make the 
needle stable. This is secured by providing the lower 
part of the needle with a vane over the 
top of which a beam of light passes to fall on a 
photo-electric cell, the current from which operates 
an amplifier the output of which feeds the smaller solen- 
oid. A downward motion of the needle admita of more 
Mrd e "eun cece NS 
solenoid increases. Damping 
provided. With a needle 0:75 om. a 
torsional couple of only 7 x 10° om. per 
was found and the author sees no reason why this 
should not be reduced considerably. 


Dr. 
“Cosmological Theory”, inferred that speoe is hyper- 
bolio by an argument based on extrapolating Hubble's 
observations on the velocity-distance relations of the 
nebule. Prof. E. Hubble himself (Mon. Nat. Hoy. 
Astro. Soc., 97, 506; 1987) has criticized this argu- 
ment on the ground that the method used for extra- 


polation is unsatisfactory. Dr. McVittie has now 
shown (Z. Astrophys., 14, 274; 1937) that Hubble's 
own methods of extrapolation i ‘bolic space 
if the average mass of a nebula is be 2 x 10” 


times that of the sun. On the other hand, if the 
average mass is ten times this amount, then the 
magnitude of the probable errors in the observational 
formule show that spherical space lies within the 
bounds of OF ooume. ahy based 
on tion into regions of space not acoemible 
to observation must be received with reserve. 
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Inland Water Survey in Great Britain 


HE second annual report* (1936-87) of the 

Inland Water Survey under the Ministry of 
Health and the Scottish Office continues the story 
"of the progress of the Survey since the date of the 
previous report. It pointe out the magnitude of the 
undertaking and the considerable amount of pre- 
liminary work which has been found . The 
ropne to the questionnaire circulated at the outset 
of investigations showed that relatively little of the 
varied mass of information in existence was suitable 
for the purposes of the Survey, and that not only 
were improvements in the methods in 
vogue for gauging and recording levels in rivers and 
streams, but also that a large number of additional 
gauging stations was i During the period 
under review, the efforte of the Committee and its 
officers have been directed towards the introduotion 
of better methods of survey and to the examination 
and t of existing records suitable for 
publication in a form which would serve as a model 
for future investigations. 

Emphasis is rightly laid on the importance of the 
functions of the new catehment boards in obtaining 
& full knowledge of river flows &nd their variations. 
In order to assist the catchment boards and others 
co-operating in the same direction, an instructional 


memorandum on the water survey of & river system 
was end published in October, 1986. It 
. is added that during the year an increasing interest 


has been shown in the Survey, but the comment is 
made that this interest tends to manifest iteelf only 
in regard to those parta of a record which are of moet 
use to the ms or bodies concerned. This is, of 
course, ectly natural; but it is obviously in- 
sufficient for the osed of & com survey. 
Thus the catchment show & ition to 
limit their observations to periods of high discharge, 
*Mmmistry of Health and Inland Water Survey 


Beottah Offios. 
: Annual Report, 1936-37, Pp. 26. (London: 
HM. Btationery Office, 1937.) Gd. net. 


when flooding is liable to occur, and to ignore periods 
of relatively low discharge. But periods of low dis- 
charge are important for pollution prevention and 
to fishery authorities, and fesdamentally 80 to water 
undertakers, so that a survey must be oo etaive 
in ita records if it is to be of service classes of 
the community. 

Underground water measurement is a branch of 
the work of the Survey which is being carried on 
with the assistance of the Geological Survey, and a 
tribute is paid to the late Dr. Bernard Smith, director 
of the Geological Survey, who took a great interest 
in the Inland Water Survey and acted as one of ita 
SaBeRKOTS. 

Assistance in hydrographioal field work is bemg 
mn by outeide bodies and individuals ; in particular, 

y schoolboys under the direction of their head- 


masters and graphy masters. Their services are 
being uti in the location and measurament of 
wells 


The examination of certain river basins in detail, 
begun in the previous year, haa been continued, and 
observations of a preliminary character have been 
made during the twelve months in regard to the 
Ness Basin, the Tay, Ouse (Yorkabire), Bevern, Dee 
(Cheshire), Irvine, Clyde and Kelvin. The results of 
these investigations are set out in the report and a 
well-merited peara age e is made of the pioneer 
work of Captain W. N. MoOlean in founding and 
directing at his own expense the organization known 
as River Flow Records, which has carried out dis- 
charge measurements in the Ness Basin and elsewhere 
during the past eight years. 

The investigations made and collected from various 
sources are being ''oonverted, amplified, corrected, 
extended and consolidated". It is announced that 
& selection, dealing with the resulta from twenty- 
eight gauging stations in respect of fourteen river 
basins in Great Britain, will shortly be publiahed. 

Baysson OUNNINGHAM. 


Research Grants of the American Academy of Arts and Sciences 


COME from the Permanent Science Fund 
of the American Academy of Arta and Sciences, 
according to agreement and declaration of trust, sball 
be applied to such scientific research as shall be 
selected . . . in “such sciences as Mathematics, 


Physics, Chemistry, Astronomy, Geology and Geo- 
phy, Zoology, Botany, Anthropology, ology, 
Sociology Economy, History and Philology, 


or not now known or now recognized aa scientific ; 
and may be applied to or public or private 
associations, societies, or institutions, whether inoor- 
porated or not, or through one or more individuals.” 


Applications for grants under this indenture are 
considered by a committee of the Academy on stated 
dates only. The next such meeting will be to consider 
applications received in proper order on blank forms 
furnished by the committee on Margh 1, 1938. 
Oorrespondenoe, including requests for application 
forms, should be addressed to the chairman of the 
Oommittee on the Permanent Science Fund, Prof. 
John W. M. Bunker, Massachusetts Institute of 
Technology, Cambridge, Massachusetts. 

Grante-in-aid from this fund were voted by the 
Academy on November 10, 1937, as follows : 

Prof. Charles Chupp, Cornell University, 400 dollars, 
to aid m finishing a monograph of the fungus genus 
Cercospora. 
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Dr. Willi M. Cohn, research lecturer, University 
of California, 150 dolars to be used in printing, in 
the Astrophysical Jowrnal, the results obtained on 
the polarization of the zolar corons m the 1982 and 
1934 eclipse expeditions 

Prof. Ads R. Hall and Helen W. Kaan, Wellesley 

College, 69 dollars, to aæist in & histological investiga- 
tion of the development of thyroid glands in ret 


Prof. Robert 8. Harris, Massachusetts Institute of 


TechyMogy, 800 dollars, for the purchase of mothers’ 
milk, to bigod in an investigation of (a a) the chem- 
(b) the antirachitic p 


roperties. 
Rhode Island State 
College, 250 dollars, towards the purchase of 4 
Barcroft-Warburg micro-respirometer, to be used 
in" a comparative study of respiration and perm- 
eability. 

Prof. Walter Landauer, Storrs 
ment Station, 150 dollars, for the purchase o 
analytical balance to be used in connexion with a & 
quantitative study of growth in lethal embryos of 
creeper and Cornish fowl. 

Dr. Clarence O. Little, director of the Roscoe B. 
Jackson Memorial Laboratory, 1,000 dollars, to be used 


e 
Foundations of Terrestrial Life: 
pum es ideas which I want to put forward may 
be indicated best by tellmg how and 
SF eh ae neq grew up in my mind. A 
long time the late Prof. Gamble and I spent a 
very long time trying to find out how the green 
cells which give colour to the marine worm Convoluta 
Roscoffenis get into the body of the animal, how they 
manage to increase and multiply there, and what is 
the impetus which drives them into the association. 
The eonolusion which we reached as to the signi- 
ficance of the association between Convoluta and its 
green cells is nitrogen hunger. Tne symbiosis is only 
one of mnumerable examples of the universal fact 
that the world of planta suffere, and has always 
suffered, from an insufficiency of nitrogen. 

A good many years later, just after the Great 
War, the late Lord Melchett (then Sir Alfred Mond) 
* and I spent a lot of time to improve the farm 
land surrounding Melchet There was plenty 
of scopé on goil which when it was not gravelly was 
clayey, and even when it wasn’t was panned. Among 
other things, the effects of nitrogen and other 
fertilizers were tried on the grass land, and met with 
& success which was . In those days 
nitrogen was generally supposed to be bad for grass 
land. It was thus proved, however, to be wonderfully 
good, and that even when the poor grass land was 
supplied with a complete fertilizer and limed as well, 
the addition of more tangy Nagler a omer 

About that time, Sir Alfred Mond was taking a 
practical interest in the synthetic manufacture of 
ammonia, and there is no doubt that the results of 
our experiments on the value of nitrogen on 
grassland had something to do with his asking me 

* The 


in a seres of three 
ent Royal 


introduced lectures delivered at 
tuton on November 30 and December 7 and 14. 
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to study the incidence of tumours and other growth 
abnormalities in a species cross in mice. 

Dr. Karl E. Mason, Vanderbilt University School 
of Medicine, 500 dollars, for technical assistance in the 
development and standardisation of trustworthy 
methods for the routine assay of food substances 
for their vitamin E oontent. 

Prof. Arthur F. Scott, Reed College, 600 dollara, for 
the purchase of apparatus to be used in determina-, 
tions of the atomio weighta of berylltum and bismuth. ° 

Drs. Kurt G. Stern and Abraham White, Yale 
University School of Medicine, 400 dollars, to be 
used for the construction of equipment for the study 
of the homogeneity and certain physical properties 
af highly DurHed protain pieporatiom pan protein 


Eds Toba H. Welsh, Harvard University, 200 
dollars, to enable him, during his sabbatical leave, 
to visit the laboratories of Prof. Koller at Kiel, and 
Prof. Hanstrém at Lund. 

Prof. William F. Windle, Northwestern University 
Medical School, 500 dollars, for employing the services 
of & trained laboratory assistant in a study of neuro- 
logical factors in the development of fatal ira- 
tion, and other general problems of fostel behaviour. 


The Soil and the Green Plant* 


to give up an Oxford professorship and become 
director of agricultural research in the company 
which had been formed recently to develop the 
at Bilingham. The Research Station at 
Jeallot’s Hill was established, and with the aid of 
colleagues I laid down and conducted a world-wide 
programme of experiments on the effects of ni 
and other fertilizers on grass and arable land. 

The next step in the development of my ideas was 
reached when on & visit to Ireland I was shown by 
one of our staff the almost incredibly swift response 
to nitrogen that rough, boggy, hillside graxings were 
making. Sedges and weeds of all kinds with scarcely 
any grass or clover began to disappear in & season 
or two, to be replaced by grasses and clovers, with 
the result that where before no grass grew there was 
soon good grazing 

Tha final step was raachod ithe ooureo uf feeding 
experiments with dried grass made at Jeallot's Hill. 
The results of the ta showed that the 
winter milk of cows fed on a liberal ration of dried 
grass produced a butter with all the virtues of 
summer butter in it. 

Looking back along this long, tortuous road, I 
find it t to believe that anybody could have 
been so alow to reach the conclusion to which it 
leads, or could require ao much material on which to 
base a hypothesia which ought to have j to 
the mind long ago. The hypothesis is that the health 
and strength of people ahd th their evolution, and the 
permanence of human societies depend on the soil 
and the green plant. The conclusions are that if 
the world has got on so well as it has with a half- 
starved vegetation and a hungry soil, how much 
better might it not get on when these deficiencies 
are discovered and made good. E. KEABLE. 
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Museum Study of Man and hjs Work 


A PAPER by Mr. de La Valette at a jomt meeting 
of the Royal Society of Arta and the India 
Society on December 14, on the subject of Holland's 

- colonial museums, raised the vital iasue of the clash 
between the new tendency in science to co-ordinate 
ita various branches devoted to the study of mankind 
and his works, and the old methods of museum 


art. It takes a gro ils eal Seius 
it as a whole. fn Holland, the makers of museums 
have adopted this point of view with enthusiasm, 
and have either altered drastically the old differently 
classified and over-crowded museums, or have built 
and endowed large new museums er ope Y for te for the 
study and appreciation of the peoples 

of their overseas empire. 

The Colonial Institute at Haarlem enables the Dutch 
people—studente and ordinary citizens—to be in- 
itiated into the ancient civilizations embraced by 
their colonial ions. Here man 18 not divorced 
from his inventions, his art and his accessories. He 
is shown, not as & ‘laboratory specimen’, but as a 
living human being whoee racial features, geographic 
and climatic conditions and particular means of 
subsistence have forced him to live, dreas, create— 
both in & and a material sanse—in a manner 

to him. Films, lectures, aig DM, book- 
lete written by scholars and experts, fill out the 
picture and make the impact of new knowledge both 
sharper and deeper. The existence of this museum 
is almost entirely due to the acumen and enthusiastic 
enterprise of private individuals—bankers, colonial 
merchants, collectors and so forth. 

Much the same policy is pursued by the Ethno- 
graphical Museum at Leyden, which is State supported 


and controlled by the University of Leyden. Here 
is an immensely rich collection of Indonesian religious 
art and textiles, but alth esthetic values are 
brought out so far a3 possible by architectural means, 


judicious lighting and dramatic placing, these 
exhibite—the apex of a culture—are shi in “their 
relation to the whole. They are not broken 


off, so to speak, and existing in a vacuum. 

In Great Britain the story is very different. 
The Victorian passion for collecting and labelling 
specimens has given us magnificently large, well- 
stocked museums, the policy and arrangement of 
which are still the old ones of dry scholastic classifica- 
tion. Objects are related in kind and time, but are 
divorced entirely from the men who made and used 
them. The only exception to this rule is the India 
Museum, part of the Victoria and Albert massif, 
which, under ite new curator, Mr. K. de B. Codrington, 
is endeavouring to pursue this modern policy of 
co-ordination of all of a nation’s (in this case, 
a gub-oontinent's) civilization. There is serious talk, 
however, of this forward-looking polocy being 
abandoned, the collection broken up, and the objects 
scattered, according to their ethnological, artistic or 
historic interest, EHE the various institutes of 
Bouth 

Mr. de La Valotte ended hie talk with a strong 
bid not only for the continued existence of the 
India Museum as an entity, but also for a larger, 
really comprehensive India Museum on the same 
lines, which would combine ite own collection with . 
that of Indian and Indian-influenced objecta belong- 
ing to the British Museum. This suggestion was 

d by Sir Robert Witt (chairman), Lord 

Sir James MoKenna, among others. 

Bir A. Ramaswami Mudaliar made a moving plea 

that his great country should be studied sympathetic- 

ally, and that ite ancient art and culture, and its 

present development, should in England have a setting 
worthy of the Indian Empire. 


Science in Radium Therapy 


‘HE annual reports, which the Medical Research 

Council has now iasued since 1928, enable the 
reader in retrospect to see how the methods of treet- 
ment of disease by means of radium have been 
evolved from frank experimentation to & procedure 
based on some, though limited, knowledge of the 
reactions of living tissues to radiation and supported 
by ision data on dosage. 
current report, No. 226 of the Special Report 
Series, ‘Medical Uses of Radium”, is a summary of 
the work of the Counail’s research centres for 1936 
(London: H.M. Stationery Office), The general 
scope of the experimental section, pp. 7-16, includes 
work of a purely physical and biological nature, that 
of the clinical section being concerned with 
the methods and resulta of treatment of b 
disease. A section on the treatment of simple 
metrorrhagia, pp. 87-38, is, however, not only of great 


clinical interest, but also affords a good ‘example of 
the way in which a successful form of treatment has 
been evolved by the method of trial and error, with 
still no certainty as to the easential processes set into 
operation by radiation. As stated in the report, 887 
ee d c aa 
Curie Hospital for from one to ten years, and of 
these 97 per cent of the rhenopausal cases and 78-5 
per cent of the younger patiente have rémained well 
without further treatment. Yet there is no very 
definite evidence as to the relative importance 
of the actions of the rays upon (1) uterus and (2) 
ovary. 
By reference to this and earlier reporta, the reader 
can. quickly see the chief methods in use in the treat- 
ment of cancer of the breast, uterus, mouth, naso- 


pharynx, larynx, esophagus and rectum. Not only 
80, but for each one of those sites there are statistical | 
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date giving the results of treatment, ranging in same 
cases over so much as fifteen years, and rarely eo 
little as five. The date, taken in conjunction with 
those issued by the National Radium Commission, 
are in effect the answer to the question: What is 
the value of radium in the treatment of cancer ? 
There are sites, such as the esophagus and rectum, 
where the data show that & permanent improvement 
in the condition is not as a rule to be expected. On 
the other hand, a patient exhibiting an early stage 
of thegdisease in cancer of the cervix uteri is after 
suitable treatment more likely than not to 
be free of disease five to six years later. 
Methods change, and the tendency for the last few 
years has been to avoid interstitial methods and 
Sisi eap DT ET S bis ains dnd ie i 
T ium has been practised by several centres m 
Great Britain over a period of years, and an interesting 
account is given of the clinical uses of a one gram 
unit at the Middlesex Hospital. 


Cultural Successions 


RITISH archwology, perhaps, has profited more 
than any other field of archsological investi- 
gation by the recent diversion of interest from the 
more striking products of a culture to the building 
up of a culture complex as a whole. By this meang 
it is now becoming possible to trace in greater detail 
and with more certainty the racial and oultural 
successions in Britain, and their interrelations, which 
went to make up the composite product appearmg 
in these islands on the threshold of historic times. 
- Hence the importance of such sites as Maiden Castle, 
Bt. Albans and Wheathampstead, on which more or 
less continuous or contiguous occupation over a 
comperatively long period affords an opportunity to 
follow the changes and modifications brought about 
by successive cultures. 

These great sites, however, are exceptional; but 
oe REA E if on a somewhat lesser 
scale, is affo for northern England by Eddisbury 
Hill the Cheshire hill-fort, of which the recent 
excavation was desoribed by Mr. W. J. Varley before 
the Ancient Monuments Society of Manchester on 
December 6. Here no leas than six distinct cultural 
periods have been observed in the earthwork defences 
on the crest of the hill. A period of open occupation 
ab the very close of the Bronze is represented by 
* burial urns. This was followed on 
« from-thfsduth, which was de eerie annes 
hill-fort known in the north of An elaborate 
system of ram ditches and entrances was built 
up during the century B.0. This was still further 
enlarged under the threat of invasion by the Romans. 
This defensive system exceeds in complexity that of 
any other known Iron Age hill-fort in Britain. 
the Roman ion the rampert was diaman 
and the ditches in. The hill lost its defensive 
character ; and in late Roman times there is evidence 
of the floors of an open site occupation. The last 
cultural phase is early Saxon, of which relics have 
been discovered in a hut built over a filled-in ditch 
between two ramparts. Of traces of the Danish 
invasion none has hitherto been found ; but excavation 
is not yet complete, 

Another instance of a succeasion of occupations 
gases from Welwyn. which is all the more signifloant 


NATURE 


1109 


Reference to the experimental section shows that 
researches essential to our understanding of the 
biological actions are being undertaken by several 

, notably at the Strangeways. Laboratory at 
the Imperial leis of Science and 


Technol ospital, the Mount 
Vernon ogy, the Royal Cancer and at the Middlesex 


Hospital. As stated in the mtroduction, with 
principles being established, the make-shift 
of empiriciam gives way to a surer basis of therapy.’ , 
That basis is a saientific one, in 
the sense that doses of radiation are now prescribed 
and dispensed in & quantitative manner; this has 
been brought about only by long effort, an important 
step being the establishment of the rontgen as an 
X-ray unit. The Medical Research Council, system- 
and over & course of has aided the 
work of the British X-ray Unit Committee, which 
had much to do with fixing the value of the unit 


now in general use. 


in British Archaeology 


in that it lies within the Po ee 
Belgic culture, which Dr. . Mortimer Wheeler 
hes eee gba Albana Aroa, The exploration 
of the Roman villa which was discovered by accident 
at Wel some five years ago pointe to the prob- 
ability t this was a Roman farm; but further 
investigation shows that it had been preceded by 
a British, or rather a Belgio, farm. 
As was pointed out by Mr. J. Ward Perkins, 
the excavator, in describing the site before the 
Society of Antiquaries on December 9, this is the 
first proved instance of the conversion of a pre- 
Roman into a Roman farm, although it would 
not be unreasonable to presume that this had 
with some . The site is also 
notable for affording the rare evidence of a tower 
forming part of the Roman building. Such a tower 
might be presumed to be of frequent occurrence 
in Roman Britam, although actual traces of an 
upper story have not often been found. Here the 
lower part of the tower had walls of flint and 
brick, with ooloured wall-plaster, while the upper 


part was of timber framing, probably filled with 


The reault of the excavation at Welwyn is 
especially instructive from more than one point of 
view. The of & pre-Roman agricultural 
occupation of the aite links up with a number of 
discoveries of recent years bearing on the social and 
economic life of the period ing the Roman 
Invasion. That such discoveries have been made is 
to be traced in no small part to the efforta and 
influence of & research committee of the British 
Association, which directed attention to the signi- 
ficance of apparently unimportant and irrelevant 
finds on sites in Roman Britain by granting & small 
subsidy for many years to excavations on such aites 
ee ees Ce are eee Sas yee 
pies Mes been neglected. The growth from 
theee small i vindicates the prescience of 
those by whom the committee was instituted. 

Further, and in the same connexion, the Welwyn 
excavation illustrates the advantages which may 
accrue from investigating the small and superficially 
unimportent gite. 
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Science News a Century Ago 
Quack Medicine 


Ix a letter to the Lancet of Deoember 28, 1837, “A 
Constant Reader” writes as follows : “There ia a new 
ote ee ee 

country, must operate injuriously to the 
^ publio. The ctlier day traveling bt ihe ou miry, T 

"^ met with a person who, in proof of the good per- 
formed by a quack medicine, pulled out of hie pocket 
& Handbill in which were stated the opinions of the 
leading journals of the metropolis, of course, highly 
laudatory of the nostrum in question. The plan 
formed to deceive the public is aa follows :—An 
advertisement is sent to, perhaps, half a dozen of 
the leading journals, containing the puff intended to 

be republished $n ths handbills of the advertiser. As 
soon, however, as the advertisement has 
it is printed in the handbilla, as if ooming the 
editor of the paper, in which it was inserted as an 
advertisement, and thus many ignorant persons really 
believe it to be the opinion of that journal.” 


Martin Wan Marum (1750-1837) 


Ow December 26, 1887, the death of Martin Van 
Marum took place at Haarlem. Hd was bom on 
March 20, 1750, at Groningen, and graduated there 
in medicine and philoaophy. He afterwards practised 
medicine at Haarlem, but devoted much of his time 
to lecturing on physical subjects. He made a large 
number of 6 ta, especially in electricity, and 
devised special form of the plate glass frictional 
electrical machine, which attracted a good deal of 
attention. 

For more than forty years Van Marum was the 
secretary of the Dutch Society of Sciences at Haarlem. 
This Society had been founded in 1752 and was 
designed to include all branches of science and to 
further the search for everything necessary for the 
present and future prosperity of the country, both 
in its internal and external relations, in peace and 
war. Its motto was Deo ei Patria. Ita first secretary 
was the preacher Van der Aa, who was succeeded in 
1784 by Van Marum, who held office until his death. 
It was probably through Van Marum that from 
about 1793 a more predominating was given to 
physical science in its proceedings. 802 the Society 

lished & volume of Mechanical and Morandi 
T'ransactions, and in 1821-22 two volumes of Philo- 
sophical Transactions. Hooker, Lyell, Owen, Tyndall 
and Wheatstone were some of the foreign men of 
science elected to its membership. 
The “Göttinger Sieben” 
Wans Queen Victoria came to the throne of 
d, the crown of Hanover passed to Ernst, 
Duke of Cumberland, the fifth son of George Il. 
One of his first acts was to suspend the constitution 
of the State. This act led to a protest by seven 
professors of the University of Góttingen, who were 
dismissed then from their They were after- 
wards referred to as the “Göttinger Sieben”. They 
were Wilhelm Albrecht, professor of law, Friedrich 
' Dahlmann, the historian, Heinrich Ewald, the 
theologian, Georg Gervinus, Jakob and Wilhelm 
Grimm, the | grises and Wilhelm Ed. Weber 
(1804-1891), Te Paver who, with Gauss in 1838, 
had set up ‘the electric telegraph in Germany. 
, As well as being dismissed from their poste, they 
were banished from the State, but not without meet- 
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um ot protegia from ther profesors ind tha studente, 
The streets of Góttingen had to be patrolled by 
soldiers, and coechmen were forbidden to supply 
students with carriages to enable them to'acoompany 


` the profeæors eto the borders. 


Extracts from the German papers were given in 
The Times of December 27, 1887, and it is there 
stated that the students, not to be outdone, walked 
the sixteen miles to Witzenhausen where, as the 
exiled professors appeared with their families, they 
were gaven & ro reception. Weber wae after- 
wards profesor of physice at Leipzig, yf retorned 
to Gottingen in 1849. 


An Institution for the Advancement of Science 


Ix ite column of “Weekly Gossip", the Athenorum 
of December 80, 1887, said: “Such of our readers 
as t Regent Street must have obeerved a large 
pile of building growing up, of late, on the west side, 
soon after passing Oxford Street, and communicating 
with one of the houses in Oavendish Square. This 
we are informed is about to be opened as an Institu- 
tion for the Advancement of the Arts and Practical 
Sotence in connexion with Agriculture, 
Manufactures and other branches of Industry ; oom- 
bining in ite resulte—say the projectors—many of 
the advantages of the Hoole Oenirale des Arte ei 
Marmufactires in Paris. The house in Cavendish 
Square wil contam a Reading Room, Library and 
accommodation for the meeting of 


persons feeling 
` an interest in promoting the gbjects of the Institution, 


ee ee of such new dis- 
coveries as may, time to time, be made public. 
To it will be attached the Gallery, now building, 
which is to be 127 feet by 40 feet wide and well 
adapted, we are informed, for the exhibition of novel 
and useful Modela and apparatus illustrative of the ' 
various branches of Science and their application to 
the Arta; with a Laboratory, Experiment Rooms, 
a Theatre for Lectures, Consultation Rooms for the 
use of Inventors, patentees, persons wishing to make 
experiments and persons seeking information on any 
point of science.” 





University Events 
BrguriNGHAM.— he degree of D.8c. in industrial 
fermentation has been conferred on J. L. Shinrwell 
for numerous papers, published in the Journal of the 
Institution of Brewing, on bacteriological subjecta 
associated with the brewmg and fermentation 
industry. , 


CAMHRIDGH.—À t of £100 a year for five’ ydirs* 
is recommended to ba paid from the haet to the fund ~ 
for the upkeep of Wicken Fen. 

The degree of Sc.D. bas been: conferred on W. G. 
Palmer of Bt. John's Oollege. 


Loxpon.—The title of reader in civil engineering 
in the University has been conferred on Dr. A. L, 
Higgins in respect of the post held by him at Queen 
Mary College. 

The title of emeritus profeasor of chemistry in the 
University has been conferred on Prof. F. G. Donnan 
on his retirement from the University chair of 
chi et University College. 

Tho dare of D.Sc. in botany has been awarded 
to Mis Katherine Warington, of Rothamsted 

tal Station, and that of D.Sc. in e d 
to Miss Katherine Tansley, of University College. as 
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Societies and Academies 
Dubli 

Royal Irish Academy, Novetnber 8. 
K. d. EwnmrÉusB and J. Savers: Negative ions in 
" discharge tubes. Rules for the effecta of negative 
ions of molecular dimensions on conductivity and 
structure in the electric discharge have been formu- 
lated, A statistical theory of ion equilibrium m the 
EN. ee developed, and a source of O- 

described 


H. Scumart: Irish species of the dipterous family, 
Phoride. The includes all previous Irish 
records for the flies of this family and in addition the 
results of six months (January—June 1987) intensive 
work at the group by the author and Fr. P. O’Kelly, 
. B.J. Their combined efforts have increased our 
knowledge of the Irish Phoridw to the extent that 
there are now records for 117 species where pre- 
viously we had only ten. Nine species new to science 
us ten ee DM ee 
wrongly identified es, necessary after re-examina- 
tion of the types Haliday’s species in the National 
Museum, Dublin. 

V. O. A. FugRARO: Functions of quaternions. A 
function of & quaternion.is defined as one which 
possesses & differential coefficient independent of the 
differential quaternion. Two cases may be dis- 
tinguished according as the differential is a pre- or 
post-factor. The mostegeneral type of such & function 
18 arrived at, and suggestions as to other definitions 
of a function are discussed. 


! Pari 
Academy`of Sciences, November 8 (O.R., 205, 825—884). 
Sarar BmunwsSrEDW : The best approximation of 
non-regular functions. 
Kunrrano Yano: The equations of geodesics in a 
variety with eee connexion. 


ALFRED Lifmrarnp: The generalization of a theorem 
of Privaloff. 


FnumgwAWD Armoxp: The equilibrium of convex 
surfaces. 

Rent SwvNGEDAUW: The slippmg of a trans- 
* mission with un pulleys. 

Emmu Savis : The action of the sources of stellar 
energy. 





uis Dxerovaums : The unity of theoretical 
physics. 
; Lboraw Burr and Pera Grganp : The influence 
f of electric and magnetic fields on the electric spark 
in air at atmospheric preasure. The effect of an 
electric field is constent, the spark is always curved 
' with the convexity towards the anode, A magnetic 
| field has generally no effect, but exceptionally one 
! spark in &egeries shows curvature. 
[| Hummer Foresto and RicHarp Luin: The 





influence of magnetic transformations on the velocity 
| of formation of Temite:, 


current. 
Mwa. Marra FREYMANN: Comparison of the 
ion spectra of the amines in the states of 
and vapour in the neer mfra-red. 


/ 
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Horu HurnvuBEI: New researches on the element 
Discussion of some objections raised to the 
conclusions -on an earlier communication. : The lines 
are admittedly feeble, due to the small proportion of — * 
the element present, but the resulta given in the 
present paper strengthen the assumption of the 
existence of the elament 87 (moldavium). 

Winramp Hure and MLLE. GmgwAINA Quo : 
The isothermal and reversible variation of a 
absorption in thirotropio salts. 

Rm FRSYwANN and Jules GUÁRON : Abeorption. 
Spectra, in the near infra-red, of systems constituted 
by gaseous hydrochloric acid and an oxygenated 
organic solvent. 

Auaustos Bouranio and Min. Suzanna T- 
vHNwr: Variations of the viscosity of colloidal 
solutions of arsenic sulphide as a function of the 
time and under the influence of electrolytes. 

Mwe. Rawant-Lucas: The structure of coloured 
substances in the visible part of the spectrum 
aocoordmg to their absorption spectrum. 

ANTOINE WirLLEMART: Researches on the dis- 
sociable anthracene oxides: the influenoe of fatty 
groups in the meso position. 

Lous Duwovzmh: Optical illusions produced by a 
rotating light (in a lighthouse). 

Enxowp Rormt and Exc Permesommrrr: The 
ead a oho The distribution 
of compreasions and expansions. 

Pranum Lasaacs: The exchange of the seeds of 
Lepidium satum between medis at different tem- 
peratures. Studies on the duration of &equired 
precocity in plants grown in different climates. 

PauL BaxRTRAND: Remarks on the oben 
ontogeny of living and fossil phanerogamsa. 
Cee dn Gf due onmia Rino 
of phanerogams gives a means of reconstituting with 
sufficient accuracy the organization of seedlings of 
, provided that there is & good 
transverse section of the stam and some indications 
on the structure of the root. 

Love BnanrmwaHmw : Remarks on the preceding 
communication. 

Jaan BBAUVHBEIE: The granular structure of the 
chloroplasts: the stroma. 

Mus. Lisa Exeniqus: Experimental rickets in 
the guinea pig. 

ANDRÉ Lworr and Hisataxa Duar: Thiazol, a 
growth factor for Polytoma ocellatum. The importance 
of the constituents of aneurme for the leucophyte 
flagellates. 


. Amsterdam 

Royal Academy (Proc., 40, No. 8, October 1937). 

F. A. Vuuixa Murwusz: (1) Second order disturb- 
ance terms in pendulum obeervations at sea. A 
discussion of Browne’s correction terms and their 
possible experimental determination. (2) Determina- 
tion of the earth’s plasticity from the post-glacial 
uplift of Scandinavia : isostatic adjustment. 

J. CLAY and G. van Krmmr: Conductivity of pure 
gases at high pressures. Neon and xenon become 
conducting even in the absence of an external 
ionizing agent at certain pressures between 60 and 
80 atm. 

J. Q. vax pap Conrut: Weyl’s method in the 
theory of numbers. 

R. WurrzmwBOOE : Trivectors. 

E. Comms and W. A. T. Conan-pa MasmerEkn: 
Daniel Gabriel Fahrenheit (2). A further contribution 
to the history of Fahrenheit. 


~ 
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H. BEwwMWEAMP: Oarson’s integral equation. 
Hwa-OHuxa Laz: Differential geometry-of con- 

tact transformations. 

J. Haanrsms: Conformal representations of an 

n-dimensional Euclidean with & non-definite 

fundamental form on 

- J. M. van pam ZAWDHw: Polymerides of methyl- 

chaviool. 

A. W. H. vax Harx: Chemical processes in the 
lix of Savromatum (8). 

E W: V. Worms : Relation between the optical 

properties and the chemical composition of glauco- 


Q. C. HrascH: Outlines of a theory of the Golgi 
bodies (2). Tue ee 

G. maris-tenebrosi 
n.8p., Nen U BO cin eee i iaa ien 
Africa. 


Vienna 
Academy of Sciences, October 21. 


H. BawmspoRr and Manrrra MrTLACHWER: Sta- 
tionary air currente in closed vessels. It is found that 
the needle of a short-circuited electrometer moves 
with & period of one day. On certain days, a short- 
period motion ig on the diurnal motion. 
The short-period motion is due to fluctuations in the 
barometric pressure causing sir to stream in and out 
of the case, while the diurnal motion is due to small 
temperature in the case of the electrometer 
es up slowly varying, quasi-stationary air 

The diurnal variation of these currents 
ma give re rise to errors in large ionization chambers. 
and F. PRANKL: Resonance effect in 

ie duces d cates be ae 

K. Jukux: Stress in a lap weld with chamfered 
soam. 


F. Waeanrv, A. Muxerar and 8. Wana: Catalytio: 


hydrogenation of saturated lactones. 


October 28. 


W. J. Mtrime and R. Gruner: Comparative 
study of the reactivity of lignitee and their cokes. 
The results given by different methods of measure- 
ment are compared. 

E. Baroni and A. Frwx: Concentration of DO 
in natural ice (4). 

K. Brauvwar : Curvature property of manifolds of 
class 1. 

F. Wunwma: Fauna of the Peloponnesus, the 
ee 


November 4. 


R. Ixzmam : Curve invariants of cyclic series. 
BS. Meyne : Age of the sun and the decay constant 
of aotino-uranium. 

E. Cuan: Stratigraphy of the Schwarseck breocia 
in the Radstüdter Tauern. 

H. SrRoUHAL: Greek millipeds collected by Dr. 


. F. Werner in 1937. 


J. ammmon: Discovery of a female Boii 
skeleton at Vill near Innsbruck. 

A. ERDÁáLYI: Non-uniform strings with a para- 
bolic distribution of density. 

L. LIMMERMAYB: Amount and nature of the 
growth of wood at and above the forest boundary. 
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DECEMBER 25, 1937 


Appointments Vacant 
pepton ue Irvin for the flowing appointment, on or 
Ordnance Factary, 


Irvin the Under-Secretary of Bie (OS) 0 War Office, London, 
5 whi 
B.W 1 MARGE) (Quoto Save (09, = 


the Freshwater Bio Association of the at 
hes ind The inae e M Wear 

livmsxY FESSOR OY OOAL GAS USTEIMP 
Untvermty of The Registrar (February 5). pore 





Official Publications Received 
Great Britain and Ireland 


Nd National Forest Park Oom- 


Commission. Report of 
mittes (Baowdonis), 1037. E 1 plate. 


(London: HUM, 

Office.) 04. net. (16 
Btonytrurst of Geo and Bolar 
Observations, 1986; with Report and Notes of Director. HU 
xx 4-40. Observatory.) [1811 

Tn 
Bores A, No. 66: Measurement of the Thick- 

nee Th Coatings on Steel by a and 
Method. Dr. B. W. H. Hoare and W. H. Tait. 9 
gree.. e B; Mo- 6- e Wobttig [taa with, par- 
tacular reference Tung Soldering. L Daniels and D. J. 

Denote? Dod 

Oounedl.) [1811 
Report by the Food Oounsil to the President of the Board of Trade 

on Oosts and Profta of n m 


BET Pp. € (amdon: HM. ioca OR ¥mal (Omd 
5594.) Pp.8. (London: HM. Btationery Offices.) mese nen 
Univesity of London: Untverzity College. 

M Me. Pp. Ixxx +14 +580 -+ 24. (London : Terr and Francin 


Vol 80. Studies on the Family Acrididas (Orthoptera) of Vonexuela. 

By H. Radolyffe Boberts. Pp. 345-368. of the 

George Vanderbilt of1934. Part 8 H 

T. Oremson, Jr . 300-384, Third 
Report on the of the Beoond Mxpedition to West China 
Tibet: Four Mew Birds from Tibet. Temest A 

(Philadelphia: Academy of Mi Sclences.) [1611 

Union of South Afries : Department of Mines : 

Memoir No. 33: The Geology of the around 

Kestell ; Reference to Ofl BrO R. Van 

Meden. Pp : Printer.) 75. Od., ier 

p. 

The Untverzity and the National Life : Three Addresses to 
Polttical By Dr. H. Priestley. Pp. 48--9 plates. 
(Melbourne: Melbourne Untvermty [1811 

Annals of the Botanio Garden, Calcutta, Vol 14; Part 1° 
An Aooount of the Dioscorea 1n the Bast. Fart 1. -The eae 
whioh Twine to the Left. D. Pram and L H. Burkul Pp. 210+ 
vi--85 plates. ( Office.) 76 ; 
£5 188. Od. 1911" 

Bmtthsonian ol 96, No. 6. Growth 
of Avena first in erent Wave-ength 
Bands of tho Spectrum By Hari B. Johnston. (Pubhoa- 
ton 8444.) Pp. 19. (Washington, 

Office ) . 
a 
’ 
Catalogues, etc. 

KOasstsohe Philologie, Toll 1 

240. aus allen 


. 


- 


. { Nr. 710.) Pp. 1 
taken der Unteraliung siu du j 
Waseme. (Dâchor-Anadger No:170.) ED: 150. Mittelalter 


Kurschenge- 
sehlohte. (Antiquaristakatalog Nr. 718) Pp. : Gustav 
Fook, ed E EEE 


und latejfhsoben Behrifta- 
do teraizt aue den Jalan 1011-1980. Pp. 176. 
: Gustav Fook, Gambit) 1.50 gold sat 


Dulen's Autumn 1987 Botanical 

Natural Hutory Books m addison. ae ten) t [28/43 (London : 
Dulau and Oo., LiL) ( en 
A Catalogue of Books relatang to Africa 
Xo. 25. ED: 2. DGOks of Bariy Balanoe; Momnine, aie 


N.B. o. 29) Pp Dewson's Periodioa (ingih and 
Forsaga) “(Oxlahogos N B. No. #7) Pp. 8. (London: Wm. Dawson 


Booka nefora T100; Ose No; 619.) Pp. 72. (London: 
eei Ted. 
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